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3D Displays: Development and Validation of Prediction Function of
Object Size Perception as a Function of Depth
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Abstract

In recent years, 3D displays are used in many media including 3D movies, TV, mobile phones, and PC games. Although 3D
displays provide realistic viewing experience as compared with 2D displays, they also carry issues such as visual fatigue or size
distortion. Focusing on the latter, we developed prediction function of object size perception as a function of object depth in 3D
display. In Experiment 1, subjects observed 3D square of a fixed size of varying depth, and manipulated 2D square to make it as
large as the 3D square. Conversely, in Experiment 2, subjects observed 2D square of a fixed size, and manipulated 3D square of
varying depth to make it as large as the 2D square. In both Experiments 1 and 2, we found that size perception of 3D square
linearly changed depending on depth of the square, and the linear relationship between depth and size was identical in both
experiments. The predictive regression function, which predicts object size perception based on object depth, obtained in this
research will be very useful in the creation of 3D media contents.
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Fig. 1. Stimuli presentation in 3D display. The size of 3D rectangle was fixed to 15 x 15 cm but its depth varied via screen disparity. 2D rectangle

was presented with randomly varying size of 10~20cm
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