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Extraction features
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Is it volcanic brecacia?
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Distance Function

Formula and Comments

Euclidean distance

Hamming (city block) distance

Tchebyschev distance

Minkowski distance

Canberra distance

Angular separation

d(x,y) = Z [x;i — il
i=1

d(X,y) = maX;=1 2, ..»|X — ¥l

n
> xi= 3% p >0
i=1

|.‘-4 e ‘vl 2
d(x,y) = — " x; and y; are positive
= X+
n
Z-l'i_\’.-'
; i=l1
dix,y) = 75
n n R
2 2
[Z X Z-‘"}
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Abstract

Formation Micro Imager (FMI) can directly reflect is an important factor to
classify stratums and identify lithology for the oil and gas exploration.
Conventionally, people analyze FMI images mainly with manual processing, which
is, however, extremely inefficient and incurs a heavy workload for experts. In this
thesis, we propose an automatic segmentation method using image processing and
pattern recognition technologies. We investigate the characteristics of layers,
fractures, vugs and pores in FMI images carefully. A key aspect in extracting
quantitative information from FMI logs is to segment the FMI image to get image

of layers, Fractures, vugs and pores.

In this thesis, an automatic method based on FCM clustering and Otsu
thresholding method is introduced in order to extract quantitative information from
FMI images. All pixels are clustered using FCM clustering algorithm at the first
step. The second step uses KNN for other clustering. Then, uncovered columns of
FMI image and image inequality are removed. Finally, the Otsu thresholding

method is investigated for improving pixel-clustering step.

Filed data processing examples show that sub image of layers, fractures, vugs

and pores can be accurately separated from original FMI images.

Keywords

FMI, Image Segmentation, FCM, Otsu thresholding method, KNN, Clustering
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