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Abstract

  The relation between three-dimensional forms and Gonio-

prints. The simulated results of Gonio-spectrum reflectance 

distributions qualitatively correspond with measured datum. 

Based on comparisons between simulated and measured values, 

various conditions.

Introduction

1-4

dimensional surface form in different tones. Those surface and inner 

surface paper case, reversal effects of gloss are significant.

 Gonio-spectral reflectance distribution measurement is the most 

distributions are obtained.

easily understood.

Figure 2. Views of electrophotographic prints when they are read with handheld

 (a) High gloss electrophotographic print  (b) Low gloss electrophotographic print
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Figure 1. Examples of surface forms of electrophotographic print in different tones
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Light Propagation Simulation using Monte 
Carlo Code

Air domain: nm step.

Coloring layer domains:

measured surface forms of prints are used in simulations.

Paper domain:

simulated.

Simulated Gonio-Spectrum Color Distribution

Screened gradation examples:
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Figure 5. Procedure of light propagation calculation using Monte Carlo simulation
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(a) Flat Surface condition (b) Rough Surface condition (c) Color distribution

Figure 4. Measured surface form and color distribution (three-dimensional Gonio spectral reflectance ) of  electrophotographic prints
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Figure 6. Example of light paths of light propagation simulation

(1) Simplerefraction and reflection (3) Example of a scattered path

(2) Multiple reflection (4) Example of another scattered path
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are qualitatively coincident with actual characteristics of 

the color of print is made from only upper cyan layer, because of 

Gonio-color distributions are shown in lower row. The simulated 

results qualitatively correspond with measured datum.

conditions. The simulated results qualitatively correspond with 

the base sheet's specular reflections. Based on the results, it is 

Reconstruction System of Electrophotography 
Print "Image Look"

Figure 10. Simulated result
with/without the specular 
reflection of the base sheet

(a) Simulated result with the specular 
reflection of paper surface

(b) Simulated result without the specular 
reflection of paper surface
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Figure 7. Calculated results of screened(halftoned) graduation print patterns
                 by employing the Monte Carlo light propagation simulation 
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Figure 8. Example of simulation result of multi layer prints
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Summary
 The relation between three-dimensional form and Gonio-spectrum 

developed.
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Figure .11 Rendered three-dimensional electrophotographic print 
image using QuicktimeVR Object movie format
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Figure 12. Demonstration of  “HANDHELD PRINTS”  prototype system
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