2.3　Generating 3D content from multi-viewpoint images
　We are studying ways to acquire integral 3D images of objects that are difficult to capture with optical equipment, such as very distant or very large objects.
　In FY 2013, we captured objects with infrared dot patterns projected on them by using a camera array consisting of two infrared cameras and two color cameras. In FY 2014, we made an infrared color camera that can capture the infrared image and color image simultaneously by separating incident light with a half mirror and guiding it to two image sensors, one for infrared images and one for color images. This led to a more compact camera array configuration with two infrared color cameras and an infrared dot projector (Figure 1). While widening the distance between the infrared color cameras improves the resolution in the depth direction, video distortion caused by the bigger difference in the viewpoints reduces the accuracy of depth estimation. We therefore studied ways to prevent such a reduction in estimation accuracy(1). 
　We developed a multi-viewpoint robotic camera with enhanced practicality for broadcasting(2) (Figure 2). Operability was improved by reducing the size of the cameras and the number of cables, the processing time of captured images was shortened, and the quality of the multi-viewpoint images was improved. We also devised a new image presentation technique by which the operator can easily choose the camera that best captures the movements of the subjects such as players and the ball in sport scenes(3). We verified the operability and effectiveness of the multi-viewpoint robotic camera and the image presentation technique in a shooting test conducted at handball games of the Inter-High School Championships in August and in production of the program, ISU Grand Prix of Figure Skating 2014/2015, NHK Trophy, in November.

　


Figure 1. Infrared color camera array
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Figure 2. Multi-viewpoint robotic camera
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