4.1　User-friendly information presentation
　NHK STRL is researching user-friendly information media that will enable people with vision and/or hearing impairments to obtain more information from broadcasts. 

■Technologies for tactile and haptic display of 3D objects and 2D information

　We are researching technologies for conveying haptic sensation information that cannot be conveyed with current TVs such as the shape and hardness of an object, not only to people with visual impairments but to all viewers.
　We upgraded our 3D haptic presentation device by incorporating a multi-point force presentation method that presents multiple haptic stimuli to a fingertip with a device that can present the hardness distribution information for and the 3D shape of an object simultaneously (Figure 1)(1). The shape of an object is measured with a laser scanner while the hardness distribution information is calculated from the deformations of a stress field produced by irradiating the target object with an ultrasonic wave. The deformations are measured with a laser range finder. The calculated shape information and hardness distribution information are then transmitted to the haptic presentation device, which immediately produces the haptic sensation. Using findings from our study, we reduced the size of our haptic presentation system unit and conceived the basic design of a device that supports multi-point force presentation using multiple fingers . Using this design, we prototyped a device that can verify the behavior of pinching an object with two fingers. Such a device could be made more compact and portable in the future. Part of this research was conducted in cooperation with the University of Tokyo.
　In our research on the use of tactile presentation technologies to convey 2D information such as graphs and maps by tactile sensation and by voice for visually impaired people, we are developing a presentation method for indicating the important parts of a diagram by using different vibrations. We are also developing another method that conveys the complete structure and composition of a diagram from a broad perspective by mechanically guiding the user’s finger. Experiments using education-related content demonstrated the effectiveness of both methods. We also developed an authoring tool for creating content easily and demonstrated the feasibility of using it for creating education materials for the visually impaired. Part of this research was conducted in cooperation with the Tsukuba University of Technology. 

　


Figure 1. Haptic presentation device for presenting shape and hardness distribution of an object

■Sign-language CG translation with facial expressions for weather information

　We are researching technology for automatically translating Japanese weather reports (text) into sign language computer graphics.
　The facial expressions of the signer are very important in sign language because they not only express his/her emotions but convey some of the meaning in the sign language sentence. We developed a technology for applying facial expression data created by an animator to the character of our sign language CG translation system and for controlling the expressions (Figure 2). This system can also compare the word-by-word alignment between the input Japanese sentence and the translated sign language word sequence and automatically estimate where in the sign language CG a facial expression needs to be added to clarify the meaning of the input text. The kind of facial expression to be added is manually determined by the operator.
　We continued our efforts to gather opinions on the quality of sign language CGs by continuing to make available the Japanese and sign language dictionary that has been used in our translation technologies for NHK Online since September 2013. The evaluation site(2) has been used steadily by an increasing number of people. As of the end of November 2014, a cumulative total of 850,000 people had visited the top page and a total of 7,400 evaluations had been posted. About 90% of the evaluations said that the sign language CGs were “easy to understand” or “acceptable.” Part of this study was conducted in cooperation with Kogakuin University.
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Figure 2. Example of prototyped sign-language CGs with facial expressions
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