3.2　Device linkage services
　For more sophisticated services that take advantage of broadcasting and telecommunications, we are researching ways to make use of user data as well as device-linked system technology. 

■Technology for utilization of user data

　To promote non-broadcast-oriented managed applications for Hybridcast, we are developing the “TV note” system(1), which supports viewers in their search, purchase, and social networking service (SNS) activities on the Internet by efficiently collecting information on their interests from broadcast programs and commercials.
　This system records the viewer’s interests, which the viewer indicates by simply tapping on the screen of a tablet device linked with a TV on which various subjects of interest are displayed. It then stores the recorded information as authenticated viewer interest data. It can then guide the viewer to Internet services matching his/her interests after the program.
　 We developed a method that makes it easier to collect information from the Internet by linking metadata provided by external providers with the subjects of viewer interest. We developed a prototype system as a non-broadcast-oriented managed application that can be shared among multiple broadcasting channels and exhibited it at the STRL Open House (Figure 1). 

　


Figure 1. TV note system

■Device-linked system technology

　We are proceeding with R&D on a device linkage system that will provide a new viewing experience (“Augmented TV”). It will capture images displayed on a TV screen with the camera in a mobile device such as a smartphone or tablet and then display them on the device. This system will enable broadcast content to be shown on devices other than receiver equipped TVs, with 3DCGs and other telecommunications content overlaid on the captured images of the TV screen on the mobile device.
　We developed a method for quickly estimating the position and rotation of the mobile device relative to the TV screen(2). The display location of the telecommunications content can be easily adjusted by using the gyro sensor of the mobile device and a simple frame that shows the area of the TV screen.
　Implementation evaluations using commercial tablet devices showed that capturing the TV screen just once to estimate the position and rotation is sufficient to maintain the mobile device’s position relative to the TV screen and that the device can keep displaying telecommunications content naturally and continuously even when capturing areas off the TV screen. These results confirmed the effectiveness of this method.
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(1) C. Yamamura, H. Ohmata and T. Nakagawa: “TV note - program viewing annotation and its utilization with Hybridcast -,” ITE Annual Conference, 24-6 (2014) (in Japanese)
(2) H. Kawakita, T. Nakagawa and M. Sato: “Estimation of TV Screen Position and Rotation using Camera and Gyro Sensor,” ITE Annual Conference, 13-1 (2014) (in Japanese) 
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