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Abstract:Machine learning,mainly realized through dimensionality reduction,has become a hot topic for research in
recent years.This paper first presents the definition of the dimensionality reduction algorithm,and then introduces several
typical data dimensionality reduction algorithms including linear dimensionality reduction and non-linear dimensionality
reduction(manifold learning is the typical algorithm of non-linear dimensionality reduction).Besides,the paper elaborates
on the construction process and characteristics of each algorithm,then analyzes the execution efficiency time and space
complexity of all dimensionality reduction algorithms and provides the features and key point of each algorithm.Most
importantly,the final conclusion offers references to future researchers.
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Fig.3 Sketch map after dimension reduction
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5 HiktbB 4 Hr(Algorithm comparison analysis)
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Tab.1 1000 points are adopted to dimensionally reduce

computer running time(second) in dimension

reduction of classical algorithm

MDS  Isomap LLE HLLE LE LTSA PCA

k=5 42.2123 92.0005 0.7858 9.3066 0.8687 0.8715 1.7940

k=8 37.9964 91.3803 1.2488 14.2521 0.7392 0.2384 1.7940

k=12 38.4254 91.5821 2.0841 14.5154 0.9897 2.8703 1.7940

k=15 38.5813 91.3792 2.8013 14.6374 1.1784 3.4322 1.7940

"2 VHBAEANITEERES T RSERESF

Tab.2 An analysis of computation complexity of several

dimension reduction algorithms and parameter settings

Jitk RIRSBGE Ikl 52 %)% SR
PCA T O(nD+ D) o(n*)
Isomap 5<k<15 O(mD+logn)+O(nk+nlogn)+0(m’)  O(n’)

LLE 5<k<15 O(nDlogn)+O(nk>)+O(pn*) O(pn*)
LE 5<k<l150=1 O(nDlogn)+O(pnD) + Ofpn’) O(pn*)
HLLE  S5<k<15 O(DlogmeO(k)+ OMkD*)+O(pn)  O(pn®)
LTSA  5<k<15 O(nbPlog n)4+ O(nk>) +O(pn*) O(pn*)

*®3 B AR

Tab.3 Comparison of algorithm characteristics
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