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Fig. 6 Manifold Maps Before Repairing the Boundary Points in the Shortest Path Graph

2.3.2 EWAFWEMLE LR ES T
i R E A 15 2 A S ) &L I 5 S bR

S 1) S . AN SCOR R A L TR U vk
A ) ey A4 T DT 1]



5537 B 5

PV 4 - T e /D S kB =

Dt 5 A5 A6 B S5 e 2 v 3 2K R AR

553
100MW . v -
10 40 70 100
(1) )
i
20 60 100
(3)
B7 sk sURUE AL bR B )5 IR 4k iRUE &
Fig. 7 Manifold Maps After Repairing Manifold Coordinates of the Boundary Points
< 5 2 o 4 6
= = 24 7 ° =
< < =< + <
2 D B4l iﬁ ) D 2
B2 =0T = 22 12
2 3 4 1 2 3 4 334 3% I 3 30 0 2 3
Ak YE iz Y% YE i3
K A4 &% y A i KA 1S,
(@) $hit 1 (b) ¥t 2

7 BTG ARRR 2 SERRAUE AR

&8 5tk AL A U Ak B 5 2 B A R X L
Fig. 8 Contrast Between the Simulated and Real Manifold Coordinates of the Lost Points in Each Ground Object

15 SR R AL A A AR e R A5 B
F il . 38R AR EE AR OL I il £ S L PRk
AT LE AN 9 . T 9 Ca) v K AR B EE A
e 2R 5 S PR e O, LU T L AR S R R
Ho B JE A 9 (h) v, K M B T A S T
L5 I Pr I W) L B I A 25 58 E AR R B W)

ASUTE RS I D BB O A8 R 25 . WP s 1 KA
TE [ A | b A 1 O R 5 S BR  E
&) f G T 23 B A 1. 86°.2. 79°.3. 02°,2. 15%; %f
s 2, 505 KRR T 4 i R 5. 737, 1. 667,
RWUESE T Fikgsie, 3+ A5 §2.3. 1 &5
=5

3 13FA -

= 2 = S

S =) Z10 5

o ca| | o

1 7 Wl Z

A A . A a
L 0| 0 0 4 L L 1 L L

0 100 200 O 100 200 O 100 200 0 100 200 0 60 120 180 O 60 120 180
BB B B B B B
K A% 1B HEA i K A4 ]
(a) FdfE 1 (b) ¥ 2

ERDEIE I — bR th 2k

BO T A 35 2R AN R TE B AL O il £ 5 S RO i ith e ke e R

Fig. 9 Contrast Between the Reconstructed and Real Spectral Curves of Lost points in Each Ground Object

s

Zh

3

5

AR PLS 42 K Tsomap B4 it 2%
ARG 2 3L T2 A8 b o 52 56 UE ] PLSREAR 4f b 12

ST R IE AR o JC X A8 b o R T AR L
B M ROR e i o SR 5 B8 R A ) S
5 FUBE X /N IS H » % 18 B F 4 R it ke K X
A1 Tsomap T8 (0] URE 2 i — 25 25T 1Y)
M



SRR LT 2012 4F 5 4

BB SRR AR BT ] RBR R - R

2 % X # BRI ,2011,36(2) : 148-152
(V] B XA R S b v e i gk L8] Bachmann € M. Ainsworth T L. Fusina R A Ex-
WOTT. B ML FBFSE . 2007,24(11) :19-25 ploiting Manifold Geometry in Hyperspectral Image-
[2] Tenenbaum J B, Silva V, Langford J C. A Global ry[J]. IEEE Transactions on Geoscience and Re-
Geometric Framework for Nonlinear Dimensionality mote Sensing, 2005, 43(3); 441-454
Reduction[J]. Science, 2000, 290(5 500);: 2 319- [9] Bachmanri C M, Ainsworth T L. Modeling Data
2 395 Manifold Geometry in Hyperspectral Imagery[ C].
[3] Chen Y. Crawford M M, Ghosh J. Applying Non- IEEE International Geoscience and Remote Sensing
linear Manifold Learning to Hyperspectral Data for Symposium, Anchorage, AK, 2004
Land Cover Classification[ C]. IEEE, 2005:4 313-  [9] Wold H. Path Models with Latent Variables: the
4314 NIPALS Approach [ M]. New York: Academic
[4] ChenY, Crawford M M. Improved Nonlinear Manifold Press, 1975
Learning for Land Cover Classification Viaintelligent [10] Shao C. Huang H. Selection of the Optimal Param-
Landmark Selection[ C]. International Symposium on eter Value for the ISOMAP Algorithm[C]. The 4th
Geoscience and Remote Sensing, Denver, Colorado, Mexican International Conference on Artificial Intel-
USA. 2006 ligence, Monterrey, Mexico, 2005
[5] Fong M. Dimension Reduction on Hyperspectral [11] van der Maaten L. J P, Postma E O, van der Herik
Images[R]. University of California, Los Angeles, H J. Dimensionality Reduction: A Comparative Re-
2007 view[ R]. Maastricht University, MICC, 2009
[6] Dong Guangjun, Zhang Yongsheng. Song Jin. Di- [12] W87 AR R IR SA. 2T Isomap B3I 4544 A
mensionality Reduction of Hyperspectral Data Based Jrk L] SR, 2010, 33(3) :545-555
on ISOMAP Algorithm[ C]. The 8th International
Conference on Electronic Measurement and Instru- E—EEEM NGB B IE FROAQN GISTELRTRM
ments. Xi’an. China. 2007 A BB R IR R,
(7] RERREL EAN MR FURWE ¥ D i g Tl eoes@emall com
Manifold Coordinate Repairing of Lost Points with PLS for Isomap
Nonlinear Dimensionality Reduction of Hyperspectral Image
SUN Weiwei' LIUChun'* SHI Beiqi® LI Weiyue'
(1 Department of Surveying and Geo-informatics, Tongji University, 1239 Siping Road, Shanghai 200092, China)
(2 Key Laboratory of Advanced Engineering Survey of NASMG, 1239 Siping Road. Shanghai 200092, China)
(3 Urban Information Research Center, Shanghai Normal University, 100 Guilin Road, Shanghai 200234, China)
Abstract: As a manifold learning method, Isomap has been widely used for making nonlinear-
ly reduction for hyperspectral image. However, during the construction process of the shor-
test path graph, the boundary points, which are not noise points, have always been omitted
for the consideration of the stability of the graph. Therefore, the PLS method is introduced
to repair and simulate the manifold coordinates of the lost points in the shortest path graph.
And the simulated manifold coordinates have been evaluated from two different aspects to
verify our method. The results show that the simulated manifold coordinates agree well with
the real one. It will be quite useful for further classification or visualization with low dimen-
sional manifold image.
Key words: Isomap; PLS; manifold coordinates repairing; the shortest path graph
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