Three-dimensional imaging technology
Summary

　With the goal of developing a new form of broadcasting delivering a strong sense of presence, we aim to develop a more natural and viewable three-dimensional television that does not require special glasses. To this end, we are researching the integral method, electronic holography devices, and generation of 3D images from multi-viewpoint images. 
　In our research on capture and display technologies of the integral method, we are studying ways to increase the number of pixels and expand the viewing zone. In FY 2014, we prototyped capture equipment that uses an array of cameras to obtain a wider viewing zone. We also studied the effect of lens arrays placed next to the image sensor. For the display, we prototyped equipment consisting of multiple liquid crystal panels.
　In our study on the reproduction quality of integral 3D images, we conducted experiments to measure the ocular accommodation response and binocular vergence with respect to 3D images concurrently and confirmed that both measures conform to the depth of the 3D images. We also prototyped stereoscopic 3D display equipment that reproduces motion parallax in order to simulate the relation between the display parameters of the integral method and the resolution of the image. We conducted subjective evaluation experiments on motion parallax and depth discrimination using this equipment and showed the validity of the simulation.
　The MPEG-Free-viewpoint Television (FTV) ad hoc group started its activities in 2013, and we have been participating in its activities toward standardization. In FY 2014, we attended MPEG meetings and conducted coding experiments on using the Multi-View High Efficiency Video Coding (MV-HEVC) scheme on integral 3D images.
　In our research on electronic holography, we studied spatial light modulators driven by spin-transfer switching. In FY 2014, we fabricated a light modulation element using tunnel magneto-resistance on an active-matrix driving element we had prototyped and verified its operation. We also began our research on a fast beam steering device that controls the direction of light beams by using electro-optic materials.. In particular, we made progress in computer simulations and on the means of fabricating the device. 
　We have been studying technologies to generate 3D images from multi-viewpoint images as a way of generating integral 3D images from images taken by multiple cameras and researching its application to video production. In FY 2014, we prototyped an algorithm to generate integral 3D images from images captured by multiple cameras that can acquire color and infrared images simultaneously. We also improved the functionality and operability of the multi-viewpoint robotic camera and used it in actual broadcasting productions. 
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