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Abstract

Proximity Matrix and Its Applications

by
Li Jinbo

Thesis Supervisor:
Dr. Chen Long
Master of Science in Software Engineering

Proximity matrix has made important contribution in diverse fields such as
clustering analysis and pattern recognition. In this thesis, after revisiting the definition
and generation of proximity matrix, we focus on its two applications, which are

semi-supervised clustering and multifocus image fusion.

Proximity-based fuzzy c-means algorithm (PFCM), a classical semi-supervised
clustering algorithm, concerns with the number of proximity “hints” or constraints
that specify an extent to which some pairs of instances are considered similar or not.
By replacing the fuzzy c-means in P-FCM with a kernel fuzzy c-means, we proposes a
new semi-supervised clustering algorithm named proximity-based kernel fuzzy
c-means (PKFCM), which not only can cluster non-linearly separable data but also
can utilize the user inputs about proximity among data to guide the clustering. In
addition, PKFCM is able to apply the user inputs to select decent parameters for
kernel functions. Simulations on some synthetic data demonstrate the feasibility and

advantages of proposed

Mutlifocus image fusion is another work about the application of proximity
matrix. Due to the nature of involved optics, the depth of field in imaging systems is
usually constricted in the field of view. As a result, we get the image with only parts
of the scene in focus. To extend the depth of field, fusing the images at different focus
levels is a promising approach. We propose a novel multifocus image fusion approach
in which proximity matrix-based normalized cut is used to partition the clarity
enhanced image instead of source images. On the one hand, using clarity enhanced
image that contains both intensity and clarity information, the proposed method
decreases the risk of partitioning the in-focus and out-of-focus pixels in the same



region. On the other hand, due to the regional selection of sparse coefficients, the
proposed method strengthens its robustness to the distortions and misplacement
usually resulting from pixel based coefficients selection. In short, the proposed
method combines the merits of regional image fusion and sparse representation based
image fusion. The experimental results demonstrate that the proposed method

outperforms six recently proposed multifocus image fusion methods.
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