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1. Introduction 
 

The resolution of a texture image in computer graphics is 
determined by the camera system used to take the image. Zooming 
in on the object beyond the optical resolution results in a blurring of 
edges and details. This paper presents a “super resolution” method 
that uses a database of textures and texton substitution to create 
plausible high-frequency detail in enlarged texture images[Malik et 
al. 2001]. Conventional example based super-resolution techniques 
require the high computational cost and must be given the optimal 
parameters that depend on the input image[Freeman et al. 2000; 
Hertzmann et al. 2001]. In this paper, texton in the wavelet space 
and a pixel based (not a patch based) substitution is proposed for the 
practical use by their low computation process[Hopf et al. 2001].  

 
2. Super Resolution Method 
 

As shown in Fig. 1, the proposed super resolution method 
consists of two phases; texture recognition and texture synthesis. 
The texture database considered in the recognition phase of this 
study stores 320 images in total, including 40 materials and 8 
resolutions for each material. The material and resolution of the 
input image are decided by querying the texture database. After the 
material of the input image is decided, the relationship between the 
highest resolution texture (HR texture) and the low resolution 
texture (LR texture) of the material is obtained for the next step of 
super resolution processing. 

Super resolution processing named texton substitution is 
performed by tracing the change in the texton label from the HR 
texture to the LR texture oppositely at each pixel in the synthesis 
phase. The texton label which denotes the kind of texton is allocated 
to each pixel of the images. The matrix of the texton substitution is 
calculated by counting label changes of each label from the HR 
texture to the LR texture. The label expression of the output image 
can be obtained from the label expression of the input image by  
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Figure 1. Overview of proposed super resolution method 
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referring the substitution matrix. The output image is obtained by 
converting the label expression into an image by using the inverse 
wavelet transform of the texton. 

The advantage of this database based method is not to require the 
optimal parameters for the kind of input images. 
 
3. Results 
 

Figure 2 shows an example of the super resolution operation, 
with the corresponding result of deblurring by conventional sharp 
masking. The proposed super resolution method can predict the 
information that is lost in taking a picture of the image (Figs. 2(b) 
and (c)). For example, dots on the mesh are seen in Figs. 2(c). On 
the other hand, the conventional method can only emphasize the 
specific frequency component of the image (Figs. 2(b) and (d)).  

At present, the computation time of the process was about 1 
minute for each image by MATLAB code. This process will be 
optimized for the practical code, and also wavelet transformations 
are expected to be implemented in graphics hardware for real time 
processing[Hopf et al. 2001]. 

 

    
(a) Sample object (input)            (b) Zooming of (a) 

      
(c) Result using proposed        (d) Result using conventional  
super resolution method                   sharpening method 

 
Figure 2. Comparison of result images. 
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