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This paper presents another systematic method of texture pattern generation. 
This method is originally aimed at synthesizing a set of textures having spatial 
gray tone macrostructures in their patterns. In the first stage of the procedure, 
a symbolic image is synthesized by applying various operations called seed 
distribution operations, skeleton growth operations, and muscle growth opera
tions. Then a numeric image is generated by applying a transformation from 
the category symbols of the symbolic image into gray tone values. Synthesized 
patterns depend on the combination of operations and their parameters during 
the symbolic image generation and the final transformation. 

The second phase is to synthesize a set of numeric images whose texture 
patterns and spatial cooccurrence probability matrices [8] of gray tones are 
similar to those of the image generated in the first phase. This is done by ap
plying specific probability transformations to gray tone values of the original 
image. For convenience, the original and its derived images are called a mother 
and relative images, respectively. The methods of generating a mother image 
and a relative image are described in Sections 2 and 3, respectively. 

2. MOTHER IMAGE GENERATION 

Before the main discussion, it will be appropriate to explain the notation 
used in this paper. The domain of the image is assumed to be rectangular. 
Let L, = {1, 2, ... , N,j and Lc = {1, 2, ... , Nc) be the row and the column 
spatial domains, respectively. Then L, X Lc is the set of resolution cells of 
digital images. A digital image can be defined as a function 

I:L, X Lc----> G 

where G = {1, 2, ... , n l is assumed to be a set of gray tone values or a set 
of category symbols. In the former case, the image is called a numeric image. 
In the latter case, it is called a symbolic image. 

The mother image generation simulates growing processes in nature, for 
example plants, biological organs, geological terrains, etc. It is composed of 
seed distribution, skeleton growth, and muscle growth. Then a gray tone is 
generated by transforming the category symbols in the symbolic image into 
gray tone values. 

2.1. Seed Distribution Operation 

The image domain is assumed to be white at the beginning so that all reso
lution cells have the same category symbol, say 1. The first operation for sym
bolic image generation is seed distribution. This changes the category symbols 
of some resolution cells in the image domain. The ones whose category sym
bols are changed are called seed cells. Of course, it is possible to have many 
varieties of seeds and a different category symbol is associated with each 
variety. 

Allocation of seed cells can be performed either in a deterministic manner 
or in a random manner. In the deterministic manner, seeds are arranged pe
riodically in the spatial domain. Only the position of the seed cell having the 
























