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Abstract

The success of ISOMAP depends greatly on being able to choose a suitable neighborhood size, however, it is still an open problem how to
do this effectively. Based on the fact that "short circuit" edges pass the area with the relatively lower local densities, this paper presents a
new variant of ISOMAP, i.e. P-ISOMAP (pruned-ISOMAP), which can prune effectively "short circuit* edges existed possibly in the
neighborhood graph and thus is much less sensitive to the neighborhood size and more topologically stable than ISOMAP. Consequently, P-
ISOMAP can be applied to data visualization more easily than ISOMAP because the open problem described above can be avoided to the
utmost extent. The effectivity of P-ISOMAP is verified by the experimental results very well.

Shao C, Huang HK, Zhao LW. A more topologically stable ISOMAP algorithm. Journal of Software, 2007, 18(4):869-877.
DOI: 10.1360/j0s180869
http://www.jos.org.cn/1000-9825/18/869.htm

EES

ISOMAPSTILBE 17 il Dyizs H AR KRR AT SRR /N I U 15 B3 AR T, S An A 4t 0B B 3 ) A0SR/, T A2 — A I A A e )
FOL AR REL IR 100 2 R 0 AR R (R 85 P X M0 e, BE A 200 o AT 4 ] mT A AE ) J 14, 32t T P-ISOMAP (pruned-1ISOMAP) SV, 3 A
DRI 55 T ISOMAPELIIN IS /N AR AR B, AT A B L AR 1y 6 . 17 &R/l AT 28 P 1) 78, P- ISOMAP SV e fil B 7%

Gy MO HC R EAT AT AL S 25 RAR G R 1 S A R

H: 475 H . Supported by the National Natural Science Foundation of China under Grant No.60443003 (%% H & Bl2#%:4x); the National
Grand Fundamental Research 973 Program of China under Grant Nos.2007CB307100, 2007CB307106 ([E 5 & s FLAHIF 57 & JE %1 (973));
the Foundation of Beijing Jiaotong University of China under Grant N0.20035Z003 (Jb i35 il K2-3h4r)

References:

[1] Tenenbaum JB. Mapping a manifold of perceptual observations. In: Jordan MI, Kearns MJ, Solla SA, eds. Advances in Neural
Information Processing Systems 10. Denver: MIT Press, 1997. 682-689.

[2] Tenenbaum JB, de Silva V, Langford JC. A global geometric framework for nonlinear dimensionality reduction. Science, 2000, 290
(22):2319-2323.

[3] Roweis ST, Saul LK. Nonlinear dimensionality reduction by locally linear embedding. Science, 2000,290(22):2323-2326.



[4] Balasubramanian M, Schwartz EL, Tenenbaum JB, de Silva V, Langford JC. The ISOMAP algorithm and topological stability. Science,
2002,295(5552):7. http://www.sciencemag.org/cgi/content/full/295/5552/7a

[5] Kouropteva O, Okun O, Pietik-ainen M. Selection of the optimal parameter value for the locally linear embedding algorithm. In: Wang L,
Halgamuge SK, Yao X, eds. Proc. of the 1st Int'l Conf. on Fuzzy Systems and Knowledge Discovery: Computational Intelligence for the E-
Age. Singapore, 2002. 359-363. http://www.ee.oulu.fi/research/imag/document/publications/FSKD02.pdf

[6] Shao C, Huang HK. Selection of the optimal parameter value for the isomap algorithm. In: Gelbukh A, de Albornoz A, Terashima H, eds.
Proc. of the 4th Mexican Int'l Conf. on Artificial Intelligence. Monterrey: Springer-Verlag, 2005. 396-404.

[7] Zhou ZH, Cao CG. Neural Networks and Its Applications. Beijing: Tsinghua University Press, 2004. 172-207 (in Chinese).

[8] Bernstein M, de Silva V, Langford JC, Tenenbaum JB. Graph approximations to geodesics on embedded manifolds. Technical Report,
Stanford University, 2000. http://isomap.stanford.edu/BdSLT.pdf

[9] Lee JA, Lendasse A, Verleysen M. Nonlinear projection with curvilinear distances: ISOMAP versus curvilinear distance analysis.
Neurocomputing, 2004,57(1):49-76.

[10] Carreira-Perpi-an Ma. A review of dimension reduction techniques. Technical Report, CS-96-09, Sheffield: University of Sheffield,
1996. 46-53.

[11] Pelletier B. Kernel density estimation on riemannian manifolds. Statistics & Probability Letters, 2005,73(3):297-304.

B b SC 22 S0k
[7] JA A AR A 2 0 2 % 7 b T o3 K2 H iAt,2004.172-207.



