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The existing method for indirectly describing the two-dimensional joint surface roughness is usually weighted by the fractal property of numerous one-dimensional profiles in the surface. This paper develops a direct method to calculating the fractal dimension for a two-dimensional surface by employing the two-variable fractional Brownian motion theory. According to the self-affinity properties of a fractal surface, during scaling up and scaling down a surface, the intrinsic Hurst index that keeps the same roughness between these joint surfaces in different sizes is obtained. This method is evaluated by the fractal surfaces that generated according to the theory of the random mid-point-displacement method and Blackmore's anisotropic fractal model.

