
Appendix A: Texture samples  
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Appendix B: Synthesis and relighting results from the five methods for 23 
textures. Arrows indicate illumination directions  (τ =60° and τ =120°). 

 
Sample 3I Method Gradient Method PTM Method Eigen3 Method Eigen6 Method 

      

 
aaj 

  
      

 
aaj 

  
 
 

      

 
aas 

  
      

 
aas 

  
 
 

      

 
ace 

  
      

ace 

  

 
129



 
      

Sample 3I Method Gradient Method PTM Method Eigen3 Method Eigen6 Method 
      

 adc 

  
      

adc 

  
 

      
      

 add 

  
      

 add 

  
      
      
      

 
aar 

  
      

 aar 

  

 
130



 
      

Sample 3I Method Gradient Method PTM Method Eigen3 Method Eigen6 Method 
      

 
aam 

  
      

 aam 

  
      
      
      

 
acc 

  
      

 acc 

  
 

      
      

 
acd 

  
      

 acd 

  

 
131



 
      

Sample 3I Method Gradient Method PTM Method Eigen3 Method Eigen6 Method 
      

 
aai 

  
      

 aai 

  
 

      
      

 
ach 

  
      

 ach 

   
 

      
      

 
aci 

  
      

 aci 

  

 
132



 
      

Sample 3I Method Gradient Method PTM Method Eigen3 Method Eigen6 Method 
      

 
aaa 

  
      

 
aaa 

  
      
      
      

 
aab 

  
      

 aab 

  
      
      
      

 
aaf 

  
      

 aaf 

  
      

 
133



 
      

Sample 3I Method Gradient Method PTM Method Eigen3 Method Eigen6 Method 
      

 abk 

  
      

 
abk 

  
      
      
      

 
aan 

  
      

 aan 

  
      
      
      

 
aao 

  
      

 aao 

  

 
134



 
      

Sample 3I Method Gradient Method PTM Method Eigen3 Method Eigen6 Method 
      

 
abj 

  
      

 
abj 

  
      
      
      

 
adf 

  
      

 adf 

  
      
      
      

 aba 

     
      

 
aba 

  

 
135



 
      

Sample 3I Method Gradient Method PTM Method Eigen3 Method Eigen6 Method 
      

 
ada 

  
      

 
ada 

 
   
      
      
      

 
aap 

  
      

 
aap 

  
      
      

 

 
136



Appendix C: Rank data of the five synthesis approaches  
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Appendix D: List of publications by the author  

Capture and synthesis of 3D surface texture 
Junyu Dong and Mike Chantler 

 

Abstract  

This paper presents and compares six novel approaches for capturing, synthesising 

and relighting real 3D surface textures. Unlike 2D texture synthesis these techniques 

allow the captured textures to be relit using illumination conditions, and viewing 

angles, that differ from those of original. Our approaches each comprise two stages: 

synthesis and relighting. Synthesis can be applied either before or after relighting. 

The relighting stage is implemented in three different ways: using image-based, 

gradient-based, and height-based approaches. Thus there are a total of six different 

ways in which we may combine these functions. We present a representative set of 

results selected from our experiments with 30 textures. The best images are obtained 

when image-based or gradient-based relighting is used after synthesis. 
 

Published in the Proceeding of the 2nd International Workshop on Texture Analysis & Synthesis. 1 

June 2002, Copenhagen, Denmark, pp.41-45. 

 
140



 

Capture and synthesis of 3D surface texture 
Junyu Dong and Mike Chantler 

 

Abstract  

We present and compare five approaches for capturing, synthesising and relighting 

real 3D surface textures. Unlike 2D texture synthesis techniques they allow the 

captured textures to be relit using illumination conditions that differ from those of 

the original. We adapted a texture quilting method due to Efros and combined this 

with five different relighting representations, comprising: a set of three photometric 

images; surface gradient and albedo maps; polynomial texture maps; and two eigen 

based representations using 3 and 6 base images.  

We used twelve real textures to perform quantitative tests on the relighting 

methods in isolation. We developed a qualitative test for the assessment of the 

complete synthesis systems. Ten observers were asked to rank the images obtained 

from the five methods using five real textures. Statistical tests were applied to the 

rankings.   

The six-base-image eigen method produced the best quantitative relighting 

results and in particular was better able to cope with specular surfaces. However, in 

the qualitative tests there were no significant performance differences detected 

between it and the other two top performers. Our conclusion is therefore that the 

cheaper gradient and three-base-image eigen methods should be used in preference, 

especially where the surfaces are Lambertian or near Lambertian.  
 

Submitted to International Journal of Computer Vision: special issue on texture analysis and 

synthesis,  November, 2002. 
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Comparison of five 3D surface texture synthesis methods 
Junyu Dong and Mike Chantler 

 

Abstract 

We present and compare five approaches for synthesizing and relighting real 3D 

surface textures. We adapted Efros’s texture quilting method and combined it with 

five different relighting representations, comprising: a set of three photometric 

images; surface gradient and albedo maps; polynomial texture maps; and two eigen 

based representations using 3 and 6 base images. We used twelve real textures to 

perform quantitative tests on the relighting methods. We develop a systematic 

qualitative test for the assessment of the complete synthesis systems. Our conclusion 

is that the cheaper gradient and three-base-image eigen methods should be used in 

preference to the other methods, especially where the surfaces are Lambertian or 

near Lambertian.  

 
Published in the Proceeding of the 3rd International Workshop on Texture Analysis & Synthesis. 17 

October 2003, Nice, France.  
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Estimating Parameters of Illumination models for the synthesis of 

3D surface texture 
 

Junyu Dong  Andrew Spence Mike Chantler 

 

This paper proposed a method to estimate the parameters of an illumination 

model and then use these parameters for the synthesis of specular surface textures. 

We used the relationship between surface gradient maps in frequency domain as a 

constraint for the separation of diffuse and specular components. During the 

estimation, we always keep errors between the real images and reconstructed images 

as small as possible. The estimated parameters form sample surface representation 

maps, which are then used as inputs for the synthesis of large representation maps. 

The synthesised representations are finally relit using the illumination model to 

produce new images under arbitrary illumination directions.  

 
Research memoriam 2003/03, Department of Computer Science, Heriot-Watt University, 

Edinburgh,UK. 
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