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ITEMEERRE, $E i 7O B B PEiR A
Fi B SPC_LMM  (Spectral Perturbed Correction—
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i RAE FDOCIE MR BE ST, AT $ iR HCS (9 &
PR, FEMEERR b, ASSCER I T 2T SPC_LMM
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Fig. 1  An example of spectral variability
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A, Y e ROERAOGIEAE R4 RS 1 0 DB
AL B Hf (v < L); A e R hy ey 397 BE HIL WL I
M, i 4 e 46 R A A SR FE R SR (Sampling Rate)
HolLe B RIS, A SO B BEPLEE R A A
— A O—1 A B, S b 3 A TR R i
% DMD (Digital Micromirror Device) 255627 #% 14
AUREPESEIE, BEAT G SEBR RO 7oK

32 EFSPC_LMMHEJHCS i

HCS 5 1 H b 76 C 1 m e B E L XL %L
Y SR A SO, 0T RESE e i R LR
M OGIEEE X WX (3) WTLAE I, fEICE
CHRATER T, LI — H br a] DLl sk Al 1 42
HFES . B IEMFE B Y5 BER R HOR 58 M. SR,
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Fig. 5 Original and reconstructed images of the 67th band of Yellowstone10 with 0.5 sampling rate
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(a) I (b) BCS-SPL(SNR = 18.97 dB) (¢) CPPCA(SNR = 35.95 dB)

(a) Original image (b) BCS-SPL(SNR = 18.97 dB) (¢) CPPCA(SNR = 35.95dB)
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Fig. 6 Original and reconstructed images of the 69th band of Yellowstonel0 with 0.2 sampling rate

F1 FREFEXTRA SAD Lb 5 ( Yellowstonel) 3 ANEFEITR I SAD tb 3 (Yellowstonel0)
Table 1 Comparison of SAD achieved by various methods Table 3 Comparison of SAD achieved by various methods
(Yellowstone0) (Yellowstone10)

SR 0.2 0.3 0.4 0.5 SR 0.2 0.3 0.4 0.5
BCS_SPL 0.0645 0.0567 0.0500 0.0437 BCS_SPL 0.0565 0.0500 0.0442 0.0388
CPPCA 0.0486 0.0222 0.0138 0.0097 CPPCA 0.0302 0.0148 0.0119 0.0084
SpeCA 0.0038 0.0032 0.0030 0.0029 SpeCA 0.0043 0.0040 0.0038 0.0037
HCS_LMM 0.0035 0.0030 0.0029 0.0028 HCS_LMM 0.0040 0.0038 0.0037 0.0036
HCS_SPC_LMM 0.0033 0.0028 0.0026 0.0024 HCS_SPC_LMM 0.0038 0.0034 0.0031 0.0029

F2 AREFEXEK SAD L% (Yellowstone3) F4 TEFEXTEE SAD L% (Mainel0)
Table 2 Comparison of SAD achieved by various methods Table 4 Comparison of SAD achieved by various methods
(Yellowstone3) (Maine10)

SR 0.2 0.3 0.4 0.5 SR 0.2 0.3 0.4 0.5
BCS_SPL 0.0631 0.0556 0.0491 0.0431 BCS_SPL 0.0729 0.0655 0.0585 0.0523
CPPCA 0.0487 0.0142 0.0082 0.0055 CPPCA 0.0486 0.0222 0.0138 0.0097
SpeCA 0.0040 0.0036 0.0034 0.0033 SpeCA 0.0037 0.0032 0.0030 0.0029
HCS_LMM 0.0039 0.0034 0.0032 0.0031 HCS_LMM 0.0035 0.0030 0.0028 0.0027

HCS_SPC_LMM 0.0037 0.0031 0.0029 0.0026 HCS_SPC_LMM 0.0034 0.0028 0.0025 0.0024
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Fig. 7 Original and reconstructed spectral curve achieved by various methods
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4.5 SZRELE
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Table 5 Comparison of running time achieved by

different methods /s
SR 0.2 0.3 0.4 0.5
BCS_SPL 1028.84 765.34 612.62 496.78
CPPCA 0.81 1.28 2.81 3.88
SpeCA 294.80 294.78 294.42 295.10
HCS_LMM 0.20 0.18 0.16 0.16

HCS_SPC_LMM 93.94 103.47 113.96 123.48
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For hyperspectral compressed sensing method on linear mixed spectrum
model

WANG Zhongliang' HE Mi’,YE Zhen’,NIAN Yongjian
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Abstract: Hyperspectral Compressed Sensing (HCS) is crucial for data storage and the real-time transmission of airborne- or spaceborne-

based imaging platforms. The Linear Mixing Model (LMM) has been successfully applied to HCS reconstruction. However, the obtained
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spectrum may be disturbed, thereby limiting the improvement of reconstruction quality due to the influence of illumination conditions,
topographic changes, and atmospheric effects. Spectral disturbance is corrected on the basis of LMM by introducing the spectral correction
term, and a linear mixing model for spectral perturbation correction is proposed. Moreover, an improved HCS method based on modified
LMM is proposed. This proposed model only performs spectral compressed sampling on the original hyperspectral images at the sampling
end. The proposed method uses the proposed spectral perturbation correction model to reconstruct the original hyperspectral images based
on the compressed sampling data. The alternating direction multiplier method is used to estimate the optimal values of each component in
the modified LMM to obtain the optimal reconstruction quality. Experimental results show that the proposed method can achieve better
reconstructed performance compared with other classical HCS methods.

Key words: remote sensing, hyperspectral remote sensing, compressed sensing, linear mixing model, spectral perturbed
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Table A1 Acronym
45 i) T X

HSI HyperSpectral Imagery G RS
CS Compressed Sensing JE4R I
HCS Hyperspectral Compressed Sensing 1R b e 4 SR
LMM Linear Mixed Model LMEIR A
SPC_LMM Spectral Perturbed Correction-Linear Mixing Model TP BIE IE PR TR A AR 8
HCS_SPC_LMM Hyperspectral Compressed Sensing_ Spectral Perturbed HETF ISP s I IE A ZRAE IR AR Y 5

Correction-Linear Mixing Model R T 4 1
ADMM Alternating Direction Method of Multipliers 2RIy Tk
PCA Principal Component Analysis E% il
CPPCA Compressive-Projection Principal Component Analysis F T R AR
BCS-SPL Block Compressed Sensing-Smooth Projected Landweber — £5& V-3 #%3 Landweber it 5 45 8%
3D CS Three-dimensional Compressive Sampling A R IR
SpeCA Spectral Compressive Acquisition Tk e 2 SR B
VCA Vertex Component Analysis T 5 15353 Mr
ELMM Extended Linear Mixed Model TR LA R A s T
SVD Spectral Variability Dictionary AR R
USGS United States Geological Survey 22 [ b o R )R
JPL Jet Propulsion Laboratory IS0 %
ASTER Advanced Spaceborne Thermal Emission and Reflection Seitt BRI S R S AR BN

radiometer
SR Sampling Rate PR
DMD Digital Micromirror Device LER eSS
TV Total Variation RARG)
AVIRIS Airborne Visible Infrared Imaging Spectrometer HLAR BT WIC/LT ARG T
SNR Signal-to-Noise Ratio {FME L

SAD Spectral Angle Distance JCIG AR




