3.3　Content information utilization and program viewing analysis
　To provide more attractive services that exploit the advantages of broadcasting and telecommunications, we researched and developed technologies for making use of program-related information for Internet services, analyzing data collected by social networking services (SNSs), and monitoring viewer viewing behaviors and estimating their interests. 

■Information network for broadcasting programs

　To explore the possibility of broadcaster Internet services we are studying ways to enable information related to broadcast programs to be used for various services provided by broadcasters and service providers. We prototyped a program information data hub that structures broadcaster program information into computer-readable Linked Open Data (LOD) format and provides it through application programming interfaces (APIs).
　We designed a database structure for describing and sharing program guide information and related information on the basis of program schedule information and implemented automatic linkage with the vocabulary of the Japanese version of DBpedia, which is the Internet encyclopedia Wikipedia structured in LOD format. This has enabled the data hub to be connected with external open data(1). We also examined individual data structures and APIs for each program genre, assuming specific ways program-related information can be used for various Internet services. For example, we linked health-related programs with a concept map and content map, which present data for program-related knowledge, that we have been researching. This has enabled advanced search using knowledge data. For education-related programs, we studied a method for systematizing science video content by linking it with structures extracted from Wikipedia(2).
　This program information data hub can facilitate service cooperation with broadcasters and third-party providers who wish to use program-related information. For example, a provider offering cooking and living information can enrich its services by utilizing information from broadcast health programs. Diverse new Internet services making use of program information can be expected in various areas.
　We also studied ways of analyzing and utilizing a wide variety of big data besides those of broadcasters such as SNS big data and external open data. From the analysis of tweets on Twitter at the time of the Great East Japan Earthquake, we found that messages during a large-scale disaster contain a significantly higher frequency of use of proper nouns such as names of places than in ordinary times. This makes it impossible to use feature extraction by using such indicators as word significance, which is a common technique for text summarization. We therefore developed a message categorization method that is effective for particular situations like an earthquake(3). This method should be helpful for appropriate and effective message extraction for regional disaster prevention and disaster reporting. 

　


Figure 1. Conceptual diagram of program information data hub

■Determination and analysis of viewing behaviors

　We are researching technologies for automatically determining and analyzing viewing status and for estimating viewer interests, with a view to developing broadcasting and life services matching viewer preferences and viewing styles.
　Using the analysis results of TV viewing experiments we conducted in FY 2013, we developed a system for estimating keywords related to viewer interests from their TV viewing status and for displaying the keywords on a tablet device(4). The system, which was exhibited at the STRL Open House in 2014 (Figure 2), collects keywords from the program guide and subtitle information in advance and calculates the significance of each keyword on the basis of appearance frequency and other indicators. During program viewing, the system calculates the degree of viewer interest from his/her viewing status, that is, gaze (head pose)(5) and facial expression. The system then estimates candidate keywords related to the viewer’s interests from the time average of the product of the degree of interest and the significance of keywords appearing in the subtitles and displays the keywords in rank order on the tablet in real time. The results of verification using the viewing experiment data showed that the higher ranked keywords were consistent with the keywords the test participants had listed in the questionnaire, demonstrating the effectiveness of this method. This technology was used for application development by participants at the NHK HACKATHON event held in May(6). For determination of viewing behaviors, research on gaze behavior estimation and on facial expression recognition was conducted in cooperation with Tokyo City University and the University of Tokyo, respectively.
　We also developed a method for generating a user profile based on program viewing behavior. The proposed method categorizes the keywords of interest stored during TV viewing and generates a user profile automatically. More specifically, it reflects the weight of the category of the interest keyword on a tree structure graph built from the categories registered in Wikipedia. We collected viewing behavior data from ten test participants in general households for two weeks and generated their user profiles with the proposed method. Comparison of the profiles with the information in the questionnaire they answered showed that the category distribution generated automatically was consistent with their genres of interest. We also found that using interest keywords for each participant increased the accuracy of estimating the programs that are likely to arouse the participant’s interest.
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Figure 2. Example of determining viewing status and displaying interest keywords
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