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Study on Complexity in Hyper Surface Classification
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Abstract  Hyper Surface Classification (HSC) is a simple covering based classification algo-
rithm. Experiments show that HSC can efficiently and accurately classify large-sized data in two-
dimensional space and three-dimensional space. However, little research has been done on theo-
retical problems in HSC. This paper studies several theoretical problems in HSC. First, the pa-
per shows that given the biggest dividing level /, the VC dimension of the hypothesis space is d*'.
Under the PAC theory, it arrives at the conclusion on sample complexity, the algorithm probably
learn a hypothesis that is approximately correct. Then, the time complexity and space complexity
are analyzed. Finally, sample set without contradiction is defined, and show that if the inputting

sample set is a finite sample set without contradiction, the algorithm must be convergent.
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Background

This paper studies classification problem that belongs to
the machine learning category. Hyper Surface Classification
(HSC) is a simple covering based classification algorithm.
The paper studies several theoretical problems in HSC.
First, it shows that given the biggest dividing level 1, the VC
dimension of the hypothesis space is d*. Under the PAC
theory, it arrives at the conclusion on sample complexity, the
algorithm probably learn a hypothesis that is approximately
correct. Then, the time complexity and space complexity are
analyzed. Finally, sample set without contradiction is de-
fined, and show that if the inputting sample set is finite sam-
ple set without contradiction, the algorithm must be conver-
gent.

Hyper Surface Classification (HSC) is a novel classifica-

tion method based on hyper surface is put forward by He,
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Shi & Ren (2002). However, what we really need is an al-
gorithm that can deal with data not only of massive size but
also of high dimensionality. Thus He, Zhao & Shi proposed
a simple and effective kind of dimension reduction method
without losing any essential information in 2006. A judgment
sampling method based on Minimal Consistent Subset (MCS)
is proposed to select of a representative subset of the original
training data.
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