4.5　Technology for estimating viewers' mental state
　To understand how viewers watch TV programs and how they are psychologically affected by them, we are investigating methods for estimating a viewer’s subjective mental state from his or her subjective evaluations and brain activity.
　We investigated the relationship between the sensation of depth and the sensation of resolution for various display resolutions (2K, 4K, 8K equivalent) for images with various shadings to explore the factors related to the depth sensation provided by high-resolution images such as those of Super Hi-Vision. We found that the depth sensation increases with the resolution while the resolution sensation does not change (Figure 1). These results suggest that higher resolution images facilitate the sensation of depth even if the resolution differences are undetectable(1). We also measured the brain activities of subjects as they evaluated the depth sensation by using functional magnetic resonance imaging (fMRI). The analysis results showed that the middle temporal complex (MT+), which is related to processing of spatial perception and binocular parallax, plays a significant role in monocular depth perception(2).
　To objectively measure the temporarily changing subjective mental states of people while they are watching video, we investigated methods for estimating their subjective evaluations of the video contents from their brain activities. We measured the brain activities of subjects while they viewed video by using fMRI and investigated the relationship between the measured brain activities and the results of subjective evaluations made after viewing each video. Focusing on the correspondence between the brain activities and the subjective evaluation results, we found that a time-series brain activity pattern in a certain area of the brain encodes the information related to subjective evaluation(3). This is promising not only for estimating subjective mental states induced by video viewing but also for identifying scene features that induce a certain mental state.
　To obtain knowledge for producing easy-to-see video with a wide field of view, we are developing a method for evaluating how video is viewed from the perspective of brain science. To evaluate the effectiveness of this method, we developed a technology for measuring sound-induced brain activity. It is based on concurrent measurement of cerebral blood flow and electroencephalographic activity and can be easily used in experiment settings. We analyzed the relationship between brain activity and attention to the spatial aspect of auditory input (where the sound comes from) and the feature aspect (what kind of sound it is). The results showed that a unique brain activity occurs when attention is paid to the spatial aspect and when it is paid to the feature aspect(4).
　We are also developing technologies for preventing video from having undesirable effects on the human body. The conventional method for measuring the degree of unpleasantness due to image shake, flicker, and striping gives values that are lower than the estimated values. We devised an estimation method that reduces the gap and demonstrated its effectiveness through evaluation experiments.

　


Figure 1. Relationship between resolution and sensations of depth and resolution
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