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Abstract 
Recent years, because the number of 3D movies increases and 3D compatible displays become available at the appropriate 

price, a 3D movie is familiar and can be easily appreciated. On the other hand, if we appreciate the 3D movie with the captions, 
there is the possibility that the eye movement characteristic when reading the 3D captions may be different from that when 
reading 2D one, since the caption of a 3D movie has parallax. Therefore, we investigated about the eye movement 
characteristic for the caption work of 2 D and 3D and compared it between them. 
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Table 1 Comparison of Kogo’s result of 2D captions and 
our result of 3D captions 

 2D (msec)5) 3D (msec) 
 293.4(SD=155.3) 369.0(SD=54.5)

 104.0(SD=91.3) 192.5(SD=41.4)
 116.8(SD=48.6) 85.8(SD=17.6) 
 121.1(SD=48.6) 90.1(SD=16.6) 

Robert 
Zemeckis ImageMovers Digital

Table 2 Experimental parameters 
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Fig.2 Experimental set up 

 
Fig.3 The number of captions in a 5-minute interval. 

 

 
Fig.4 The parallactic angle of the image and the 

caption 
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Fig.5 Change of convergence angle when a caption was 

displayed. 
 

 
Fig.6 The stable time of vergence to the convergence 

angle variation. 
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Fig.7 The stable time of vergence to the number of 
characters variation (1 line) 

 

Fig.8 The stable time of vergence to the number of 
characters variation (2 line). 
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Fig.9 Various eye movement's parameters to the number 
of characters in the caption ( 1 line ) 

 

 
Fig.10 Various eye movement's parameters to the number 

of characters in the caption ( 2 line ) 
 

 
Fig.11 Comparison of one line and two lines caption 

 

79.4msec;SD=9.2
99.8msec;SD=15.3,(p=0.001 <0.05)

 
Fig.12 Comparison of 2D and 3D caption (1 line) 

 

 
Fig.13 Comparison of 2D and 3D caption (2 line) 
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Fig.14 Comparison of the total reading time ( 1 line ) 

 

 
Fig.15 Comparison of the total reading time ( 2 line ) 

 

Table 3 Ratio of the total reading time and the stable 
time of vergence ( 1 line ) 

 

Table 4 Ratio of the total reading time and the stable 
time of vergence ( 2 line ) 
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