1-11　Wired transmission technology
■Cable TV transmission of SHV signals

　We are researching a channel bonding technology to transmit partitioned 8K Super Hi-Vision (SHV) signals over multiple channels so that SHV programs can be distributed through existing coaxial cable television networks. In FY 2014, we performed SHV transmission experiments on a commercial cable TV networks(1), in which 100-Mbps SHV signals were transmitted on multiple cable TV channels using the frequency division multiplex scheme. The results showed that the SHV channel bonding technology can work at existing cable TV facilities (Figure 1), and we sent them to the Japan Cable Television Engineering Association (JCTEA) for domestic standardization. Our proposal was reflected in the final report of the broadcasting system committee of the Information and Communications Council. We also submitted part of our proposal to Study Group 9 of the International Telecommunication Union, Telecommunication Standardization Sector (ITU-T) for international standardization and contributed to their discussions on Recommendations. 


Figure 1. SHV transmission experiments using cable TV

■Optical transmission of uncompressed SHV signals

　We are researching a system to transmit uncompressed SHV signals over optical fibers to avoid delays and degradation resulting from transmitting compressed images for program contributions.
　Long-distance transmissions of program contributions over optical fiber are prone to errors caused by noise and distortion of the signal. In FY 2014, we participated in discussions at the Association of Radio Industries and Businesses (ARIB) on adding a specification for optical wavelength division multiplexing transmissions to the interface of UHDTV production systems(2). We also developed a device that enables long-distance wavelength division multiplex transmissions on single-mode optical fibers by adding error correction code to the signals(3). We demonstrated the device by transmitting live SHV over a distance of approximately 173 km, between our laboratory and the National Institute of Advanced Industrial Science and Technology (AIST) in Tsukuba City, Ibaraki Prefecture. This research was conducted in cooperation with AIST. The device was also used for transmitting SHV of the 2014 FIFA World CupTM from NHK’s Broadcast Center to the SHV live viewing site in Toyosu. For more compact and affordable SHV optical transmission equipment, we fabricated a device capable of optical transmissions with 1/3rd of the wavelengths of a conventional device by increasing the transmission speed per wavelength from the current 10 Gbps to 25 Gbps.
　We continued with our study on a transmission system for SHV program contributions over Ethernet within and between broadcast stations. In FY 2014, we developed a technology to alleviate Ethernet packet loss and verified its effectiveness with prototype equipment.
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