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Abstract  Exhibition of contemporary holography, named ñThe Jeweled Net: Views of Contemporary 

Holographyò, takes place in MIT museum at Boston USA from June 2012 through September 2013. We intended to 

apply to exhibit our high-definition computer-generated holograms (CGH) in this special exhibition and created three 

different holograms. As a result, one of them, the biggest one was accepted and now exhibited in MIT museum. This 

article reports these three CGHs, especially making process of Brothers, actually exhibited in the museum. 
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Table 1  ñBrothersò  

       

    Brothers V1 ( ) Brothers V2 ( ) 

 [pixel] 21,474,836,480 25,769,803,776 

 W ³ H [pixel] 163,840 ³ 131,072 196,608 ³ 131,072 

 [mm ³ mm] 0.8 ³ 0.8 0.64 ³ 0.8 

 [mm2] 131.1 ³ 104.9 125.8 ³ 104.9 

   5 ³ 1 6 ³ 1 

 [pixel] 32768 ³ 131072 

 [nm] 633 

 
 

 

( ) (x, y, z) [mm]  (0, -75, -330) 

       

    1( ) 2( ) 

 
 

2,865 3,654 

 
 

2,462 2,877 

 (x, y, z) [mm]  (-15, 0, -200) (20, 0, -150) 

 W ³ H ³ D [mm3] 90.0 ³ 86.2 ³ 38.7 80.0 ³ 70.3 ³ 44.9 

 (x, y, z) [mm]  (0, 0, -280) 

 W ³ H [mm2] 104.9 ³ 104.9 
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 W ³ H ³ D [mm3] 100 ³ 17.7 ³ 7.6 
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Table 2  Brothers  

CPU Intel Xeon E7540, 2.00 GHz 

 
24, 48 

 256 GByte 

 Intel C++ MS Visual Studio 

 Intel MKL, WaveFieldLib, PolygonSourceLib 
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Brothers 
Kyoji Matsushima and Sumio Nakahara 
2012 
Japan 
 
High-resolution digital hologram (25 billion hogels [holographic pixels]) from 3D computer model 
constructed from laser scan data of human subjects; mathematically-generated interference pattern 
printed on chrome-coated glass plate with laser lithography 
 
While traditional analog holography can only create images from perfectly still physical objects, digital 
holography gives artists the versatility to create and communicate their own 3D reality. The technology is 
still in its infancy, but Brothers reveals the potential of combining computer graphics techniques with 
holography to bring satisfying detail and depth of feeling to human subjects. Kyoji Matsushima and 
Sumio Nakahara produced this extremely high-definition hologram of Matsushimaôs children using 
entirely electronic methods ð from laser scan data capture to laser lithography. It represents a significant 
step toward the ultimate image ð a 3D display that uses the data-rich holographic method to accurately 
present a computer-modeled scene exhibiting all the light information (color, intensity, and phase) to 
satisfy the eye. 
 
Developed at Kansai University, Osaka, Japan 
On loan from the holographer 
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