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Dimensional reduction method based on factor analysis
model for hyperspectral data

Li Na,Zhao Huijie,Jia Guorui
(School of Instrument Science and Opto-electronics Engineering , Bethang University , Precision Opto-mechatronics

Technology Key-Laboratory of Education Minisiry , Betjing 100191 China)

Abstract: A dimensional reduction method based on the factor analysis model is proposed for hyperspectral data to resolve
the problems of high relativity of bands and large volumes of data. The intrinsic dimensions of hyperspectral data can be
obtained by our method through further processing, including solving the factor payload matrix, computation of model
parameters and rotated matrix,and the estimation of the factor contribution. Less composite factors can be found to replace
data of all bands, which can not only represent almost information of original data, but is also factor independent. Push
Hyperspectral Imager (PHI) data is used to evaluate the performance of our proposed method. The result illuminates Kappa
parameter is improved from 0. 744 to 0. 821, and all useful information of data is reserved, relativity among bands is
removed ,and class separability is increased after dimensional reduction.
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Fig.1 Data dimension reduction based on factor analysis model
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Tab.1 SAM result of raw data
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o1 0 0.0779 0.3444  0.4675 0.4586
KFE  0.0779 0 0.3026 0.4103  0.4182
FE O 0.3444  0.3026 0 0.1998  0.147
KK 0.4675  0.4103  0.1998 0 0.1849
B4 0.4586 0.4182  0.147  0.1849 0

XM 0.3371 0.302918 0.248 45 0.315 625 0.302 175

F2 BEFHINREMEERIEARREE Y Z B SAM
Tab.2 SAM result of dimension reduction data based

on factor analysis model
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o1 8 0 0.3129 0.5036 2.1415  0.566 4
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B+t 0.5664 0.7767  0.4269  1.7099 0
SEHE 0.906 10 0.91675 0.929475 1.960 3  0.869 975
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Tab.3 Test samples for crop classification
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Fig.2  Comparison of K- means classification results
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Tab.4 Confusion matrix of K-means classification results for raw data

KA A T M ¥ PIEN Bt Bt IEHArIRERE/%  42JR Kappa 25K

K FE 560 0 0 0 183 0 0 743 75.37

AR 0 197 0 0 0 0 0 197 100

3 0 0 209 0 0 0 37 246 84.96

%t 14 39 0 201 28 0 24 306 65.69

" 105 0 0 11 128 0 11 255 50.2

P/ 0 0 0 0 0 468 0 468 100

Bt 0 0 0 47 0 0 118 165 71.52

Mt 679 236 209 259 339 468 190 2380 79.03 0. 744
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Tab.5 Confusion matrix of K-means classification results for

dimension reduction data based on factor analysis model

K F A (= A ¥ PIUS 4+ it EMINEE/% 4 Kappa R

KA 689 0 0 0 54 0 0 743 92.73

A 0 197 0 0 0 0 0 197 100

e 0 0 195 0 28 0 23 246 79.27

Zh 7 12 0 228 47 0 12 306 74.51

¥ 89 0 0 0 135 0 31 255 52.94

IR 0 0 0 0 0 468 0 468 100

H+ 0 0 0 42 0 123 165 74.55

Mt 785 209 195 270 264 468 189 2 380 85.5 0.821

3 SE 45 A5 M T TGS I DX S PR S A B v Y
R B2 DL R 4 IS R i 4 2R 5L
PP RE R AT LR R B R RO 1 20 2845280, B
PR3N BEIR 79. 03% |, Kappa 434t 241K 0. 744,
KRS T T Z A L R 2 i 5 203 B b 2 LA A
BRI BR73 J 5 T 5% T A 20 A 6 20 [ A4 50 4l
(50452, BRI NG i ik 85. 5% , Kappa 737
ZH3K0.821,

3 & it

BT Ol T e R e B A OGP R A
S BT PR g A AR R Ay 1) ROHRE R 4 T 12, O

AT PHT Edhs P3G Q2 8] m] 231 | 12 w85 ) 2 4k PR
G BETT T HEAT T R AR OR 73 Ao 3l a0 Al
ZEad R T K T o3 A A R Y ROl R A DT I 1R AE
T2 6 A FRAL @ 6 K 19 A AR 4 50, HoAE 2
PUECHE [ 4 1) 3 B v, DR 3 JE B R AT T kT
7 2RI IEAC e % A8 6 DAMELEE B — 3%
oy RAE— AR v b AL, D, A R
A J5 , AU PR AT TR B B A £ S i HL R
KA B3R T Bl (4 m] 20 5 i 0 o 28 A5 2R T
B, 2N 1 o3 M A R I A I 4 R0 e 8 A A B
7 ROR  Kappa R MU AR FELERE 19 0. 744 42
FE) 0. 821, WoR T %7 Ik A RO RS I, B
ARG B IR



11

ZEIRATE < - T AR TR ) i ' s A 7 vk

2035

5 % ik ( References)

[1]

(2]

[4]

Manolakis D,Marden D. Dimensionality reduction of hyperspectral
imaging data using local principal components transforms [ C]//
Proceedings of SPIE, Washington D C, USA . SPIE, 2004, 5425 .
393401.
Jia Xiuping, Richards J A. Segemted pricipal comonpents
transformation for efficient hyperspectral remote-sensing image
display and classification [ J ] . IEEE Trans. on Geoscience and
Remote Sensing,1999,37(1) ; 538-542.

Scholkopf B, Smola A, Miiller K R. Nonlinear component analysis
as a kernel eigenvalue problem [ J]. Neural Computation, 1998,

10(5) : 1299-1319.

Wu Ningning, Wang Jing. Factor analysis based anomaly detection

[ C]// Proceedings of the IEEE, Worshop on Information
Assurance. Washington D C;IEEE Press,2003,108-115.

Liu Xiao gang, Zhao Hui jie, Li Na. Feature extraction based on
fractal spectrum for hyperspectral data[J]. Acta Optical Sinic,
2009,29(3) : 844-848. XI/NNI, U TS , 206 . BT 2 W43 IE
IR EDCIE IR RS [T ] OSB3, 2009,29 (3) : 844-
848.

Zhu Jianping. Applied Multi-statistics Analysis [M]. Beijing:
Science Publishing Company,2006 :15-56. [ ZREF-, i F £ 04t
A HTIM ] AL B2 A , 2006 15-56. ]

Li Na. Research on accurate modeling and its applications for
[D].
University 2008 ; 23-33. [ ZEH8, 25 )0 i MR 1 4 15 i
AL B AR WF ST LD ] db mt: Jb 5 =8 A K K %, 2008
23-33. ]

hyperspectral remote sensing data Beijing: Beihang



