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Software and Hardware Technologies for High-Quality Moving Images on LCD TVs
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The picture quality of liquid crystal display (LCD) TVs greatly depends on motion sharpness. Previously, the overdriving method was an effec-
tive means of improving motion sharpness when the response of liquid crystals was not so fast.  Currently, however, the response time of liquid
crystals has become so fast that it is shorter than a single frame period (16.7 ms), so that a motion blur attributable to the characteristics of human
vision is produced in the hold-type display method where a picture is held still during the frame period.

Two methods are known to reduce motion blur: the impulse driving method and the double-rate driving method.  For the former method, Toshiba
has developed a display time control system for black frame insertion whose exact time is given by the characteristics of the input picture. For
the latter method, we have developed a technique for high-quality interpolation between two successive frames displayed at a refresh rate of
120 Hz. By applying these two driving methods, we have successfully accomplished high-quality moving images on LCD TVs.
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Hold-type motion blurring
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Two driving methods to reduce blurring
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Conceptual image of proposed MotionAlry display system
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Block diagram for calculation and insertion of black frames by MotionAlmy
system
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Comparison of two evaluation methods for motion vector estimation
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Pixel interpolation for pixels without motion vectors
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Pixel interpolation for occlusion areas
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