5.4　Wireless cameras
　Toward the development of a practical millimeter-wave mobile camera capable of wireless transmission of high-quality Hi-Vision video with low latency, we investigated ways to make such equipment more compact. We also researched elemental technologies for future 8K Super Hi-Vision wireless cameras including large-capacity transmission by using a multiple-input multiple-output (MIMO) scheme with four transmitters and higher output power by using a single-carrier frequency domain equalization (SC-FDE) scheme. 

■Millimeter-wave mobile camera

　We improved the performance of the demodulator by enhancing frame synchronization and downsized the return link demodulator for a more practical millimeter-wave mobile camera. We also continued to support program production using the millimeter-wave mobile camera. Our millimeter-wave mobile camera was used for shooting a wide range of programs such as gymnastics competitions, golf tournaments, the NHK Kouhaku year-end music show, and the New Year parade of fire brigades, where agile shooting and powerful imagery using wireless cameras are essential. 

■Multiple-input multiple-output (MIMO) with four transmitters

　Extending the two-transmitter QPSK-MIMO system we previously developed to a four-transmitter system doubled the transmission capacity, but it also exponentially increased the computation volume required for demodulation by 16 times. To address this problem, we developed in FY 2013 an algorithm for MIMO signal detection with a reduced computation volume so that it can be built into hardware. In FY 2014, we prototyped an OFDM modulator and demodulator for the four-transmitter MIMO scheme using this algorithm and evaluated the computation volume of the hardware. We also prototyped a 10-GHz-band radio frequency transmitter to evaluate the transmission characteristics. 

■Single-carrier frequency domain equalization (SC-FDE)

　We conducted laboratory experiments with radio-frequency (RF) signal connections to evaluate the transmission characteristics of the SC-FDE scheme when using a millimeter-wave-band power amplifier, which is prone to distortion at high output power. The results showed that the required received carrier-to-noise ratio for quasi-error-free transmission does not degrade when an amplifier using the SC-FDE scheme is operating at a 6-dB-higher output power compared to the conventional OFDM scheme. We conducted wireless transmission experiments on the SC-FDE scheme in the 42-GHz band for the first time and demonstrated that this scheme is effective for mobile transmission in multi-path environments(1). We also evaluated the mobile transmission characteristics of the scheme by using amplifier output as a parameter. We obtained better amplifier output than with the OFDM scheme both in laboratory and wireless transmission experiments, meaning that the SC-FDE scheme can increase the transmission power even with a millimeter-wave-band power amplifier without a pre-distortion function.

[References]
(1) Y. Matsusaki, T. Nakagawa and H. Hamazumi: “Indoor Transmission Experiments of SC-FDE in 42-GHz Band,” IEICE General Conference, B-5-45 (2015) (in Japanese) 
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