5.1　TV contents indexing and recommendation technologies
■TV contents utilization using text information

　For effective utilization of the massive amount of broadcast TV program contents, we are researching ways to use natural language processing technology to obtain the relations among words and broadcast contents and to recommend diverse types of content. In our research on acquiring semantic relations between words, we developed a method for obtaining the hyponyms for an arbitrary word(1). For hyponym relations automatically extracted from Wikipedia, which include errors, we calculated the reliability of the hyponymy on the basis of the degree of similarity between a concept and its multiple subordinate concepts as well as the degree of similarity between a concept and its multiple superordinate concepts. Doing this removed errors with high precision. This process enabled us to collect a large number of hyponyms for certain words such as “disease” and “medicine.” We used information about the collected words co-occurring in text to obtain semantic relations between words such as a “medicine” effective for a “disease.” We added them to the semantic relations dictionary we developed in 2013. The types of semantic relations in the dictionary have increased in number from 8 to 28, including a new relation, “disease - remedy.” In addition, we used the co-occurrence frequency in text of two certain words included in these semantic relations and the degree of coupling in their link structure to numerically prioritize their semantic relations. This led to the development of information retrieval and recommendation applications.
　In our research on relations acquisition for broadcast contents, we devised a method for identifying the topic of a program(2) by using text information about the program and the extended semantic relations. We demonstrated that the method is 6.8% more accurate than the conventional one. We incorporated the method into the system we developed in 2013 for constructing a contents map connecting TV programs with semantic links and created a TV program navigator to support viewer exploration of TV programs (Figure 1). The program navigator can guide a user from a single search word to a variety of programs. For example, it can guide a user from the search word “anemia” along the route shown in red arrows in Figure 1: “Anemia to Prevention to Clam” and to a program in which “Today’s Menu” features clams. 

　


Figure 1. TV program navigator

■Video indexing technology

　To make use of raw video footage stored in video archives and to provide enriched video expressions, we are prototyping a video asset management system called “Video Bank.” The system uses video analysis and sensing technologies to automatically add metadata useful for video production in terms of video search and manipulation. 
　For video retrieval, we developed a method for performing a learning procedure required for recognizing a subject on the basis of a few training images. It enables efficient, automatic assignment of a subject name. We built a video retrieval system that can add a searchable subject name at any time(3) by using this method and exhibited the system at the STRL Open House. This research was conducted in cooperation with IBM Japan.
　For a more advanced video archive system, we further developed a visual-based image search technology for retrieving an image using the visual similarity of images. We had previously used image features such as color moment, hue histogram and fractal sequence to evaluate the similarity of images. To improve the search capability for images including objects such as buildings and cars, we introduced two new image features, a multiplex scale-edge direction histogram and a multiplex scale-edge connection angle histogram, that can emphasize a long edge and reflect the relationship with neighboring edges. This resulted in a precision rate of approximately 70% for the top ten items in the search results.
　We also developed a system that can search from approximately 60,000 programs by linking these video retrieval technologies with the existing archive search system and conducted verification experiments.
　We continued support for the experimental use of the earthquake disaster metadata system at the NHK Fukushima station for the purpose of organizing and managing a huge amount of reporting video on the Great East Japan Earthquake. Upgrading the visual-based image search functionality of the system enabled high-precision search of visually similar images even for disaster video, many of which include buildings, cars, and rubble. We also installed the same system at the NHK Morioka station to increase the variety of data, aiming at the development of a more versatile system.
　We are also investigating ways to make video search more effective by extracting names, such as the name of a place or a person, from the image scene. We developed a technology for detecting a character area in the image and one for efficiently recognizing faces from a massive amount of video.
　For video processing technology, we investigated ways to obtain lighting conditions (light position and intensity) and the camera parameters that are required for natural synthesis of a computer graphic (CG) image and a photographed image. We developed a method for estimating the lighting conditions in the studio in real time by using video analysis(4). This method first calculates the light position from the video of two sensor cameras by using the principle of triangular surveying and images of the individual contribution of each light collected in advance. Simultaneous equations are then solved for the sensor camera images captured under the unknown lighting conditions to be estimated. In this process, the intensity of each light is estimated. We compared the image of an actual subject captured in the studio and the CG image of the subject rendered by using the studio lighting conditions obtained by this method. The results showed that the lighting conditions could be estimated sufficiently accurately (3% margin of intensity error) (Figure 2). This method enables production of natural synthetic video using a CG object drawn under the same lighting conditions as those for photographed images.
　For outdoor lighting conditions, we developed a light sensor that uses multiple spectrophotometric sensors by upgrading a hybrid sensor technology, which uses multiple sensors to obtain information about a real space, and verified its basic principle. To collect camera parameters from this hybrid sensor, we devised a method for determining with high precision if the camera’s motion is rotational or translational by using neural networks and applied the method to various types of cameras including a crane camera. We used this hybrid sensor on an experimental basis for producing actual programs to verify its effectiveness. Part of this research was conducted in cooperation with NHK Engineering System, Inc. and the Shimizu Corporation.
　To further promote utilization of raw video footage, we researched video texturing technology for interpolating and extrapolating part of a video in the spatio-temporal domain. We developed a basic technology for interpolating between frames to change the scale of the video to the temporal axis dimension. This technology enables high-quality interpolation between frames by analyzing the temporal transition of a high-density pixel area in the video.
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Figure 2. CG rendering using light estimation results
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