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Abstract. The texture of the surface of individual fiber is an important characteristic.
The fibers can be classified and recognized using the surface texture by a specific parame-
ter. To describe the texture, the fractal parameter (or Hurst coefficient) is a proper value.
In this study, we use the Fractional Brownian Motion (FBM) to model the texture of the
fiber surface. And we apply a Fourier-domain Maximum Likelihood Estimator (FDMLE)
to calculate the fractal parameter of FBM. According to the experimental results, we can
objectively classify different types of fibers.
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1. Introduction. In recent years, the developments in sciences and technology, such as
Internet, digital image processing and micro-manufacture, etc, is drastically changing the
life of the mankind. Science and technology have been used in radar systems, robots,
networks and communications [1-4]. Using science and technology to investigate crime
scenes is the major aspect of fighting crime in democracies. They are necessary not
only to fight crime efficiently, but also to protect human rights and maintain the social
order. Evidence collected from the crime scene includes fingerprints, DNA, blood and
fibers. The evidence can be used to identity the criminal or to reduce the number of
suspects. Many classification schemes were proposed for fingerprints, DNA and blood, but
nothing for fabrics. However, fiber identification has not only been an important object
in the forensic science, but also in many applications such as wool manufacture, textile
processing, archeology and zoology [5]. In the textile industry, accurate classification of
animal fibers proved very difficult. In the past, physical and chemical properties of fibers
have been used to solve the classification problem. Recently, some techniques have been
proposed to identify animal fibers by the cuticle on the surface of the fiber, such as image
processing methods and artificial intelligence techniques [6-11]. As seen from the proposed
literature, classification of fibers is actually important and the texture of fiber surface is
a characteristic useful in classifying fibers.
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