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Abstract 

 

Image enhancement techniques are tools that can add to the data in a way it assists with its comprehension and interpretation. In the present 

work that tool is applied to seismic data in order to improve the visualization of its characteristics, enabling the identification of geological 

faults. The research describes a technique proposed by Laake (2015), in which the author implements the Structure-sharpened continuous red-

green-blue (SRGB) method on seismic data, achieving results that helped the identification and interpretation of the geological characteristics 

of the data. Therefore, the objective of the research is to reproduce and adapt this methodology, in order to compare and analyse the results, and 

also to compare with other image enhancement techniques. Regarding the seismic data, having precision in data interpretation is a factor that 

can be primordial to decision making, thus, the greater the clarity of the product being analysed, the more precise its interpretation, given that 

data may present ambiguities. The steps constituting the methodology developed in Laake (2015) consists on: Load the seismic data to a 3D 

Cube in which three segments adjacent of the seismic amplitude are extracted, project the data into the three color dimensions red, green and 

blue (RGB), process the color contrast of the RGB image, convert the RGB image to hue, saturation, value (HSV) color representation, extract 

the saturation component from the HSV image, extract the edges of the saturation image by detecting the edges within the saturation 

component using the Sobel filter and finally the enhanced RGB image is combined with a grayscale rendering of the structural attribute to 

achieve the SRGB image. The described methodology will be implemented using the Python programming language, which besides being a 

programming language that allows handling and enhancing the data, moreover is a tool that enables the methodology to be reproduced. That is 

an important factor in order to make more advancements in relation to the techniques that assist in interpreting seismic data in a more precise 

manner. During preliminary testing of the methodology adaptation the results obtained highlighted the possibilities of the technique generating 

and highlighting characteristics present in seismic data. Nonetheless, a refinement in processing is necessary to achieve the maximum potential 

of the technique. The next stage is to work in the post-processing of the enhanced data to combine with other techniques and filters to highlight 

more features. One of the techniques that will be performed is Red Relief Image Map (RRIM), which is a technique initially developed to 

enhance topography data visualization based on concavity and convexity calculation of the data. This technique was recently tested on 

Potential Methods, and will now be adapted for seismic data. By visualizing all the generated results with the techniques, it is possible to 

compare obtained results checking if there was information gain compared to the original data, such as, for example, some structure that was 

not so prominent, Interpreting the data and also discuss possible advancements in image enhancement techniques within the field of geophysics 

and the importance of having a reproducible methodology. 


