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Approximate sparse regularized multilayer NMF

for hyperspectral unmixing
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Nanchang Institute of Technology, Nanchang 330099, China)

Abstract: The selection of sparse regularization functions directly affects the effect of sparse non-negative
matrix factorization of hyperspectral unmixing. At present, the L, or L, norms are mainly used as sparse
measures. L, has good sparsity, but it is difficult to solve; L, is easy to solve, but the sparsity is poor.
An approximate sparse model was presented, and was applied to the multi-layer NMF (AL,—MLNMF) in
hyperspectral unmixing. The algorithm made the observation matrix multilevel sparse decomposition
improve the precision of hyperspectral unmixing, and improve the convergence of the algorithm. The
simulation data and real data show that the algorithm can avoid falling into the local extremum and
improve the NMF hyperspectral unmixing performance. Algorithm accuracy has greater improvement
effect than several other algorithm, RMSE reduces 0.001-1.676 7 and SAD reduces 0.002—0.244 3.
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Tab.1 Pseudo-code of the hyperspectral unmixing

algorithm based on AL,—~MLNMF

#AF. &1 8 AL-MLNMF

Algorithm 1: AL,—MLNMF algorithm

Input: X € R™V(hyperspectral images data),
P(number of endmember),
T(maximum number of iterations per layer),
L(total layer number of iterations), Other parameters
Output: A(endnumber matrix), S(abundance matrix)
1: set X;=X
2: for /=1 to /=L go through 3 to 5 steps
3: Initialize A;, S,
if /=1 then Use VCA-FCLS as initial method,
if />1 then Use Random as initial method
4: for t=1 to T go through (a) to (d) steps
(a) Update using equation(5)
(b) Update and using equation(7)
(c) Update using equation(6)
(d) When the set stop condition is reached, jump out of
the loop
5: set X,,.,=S,
6: A=A, A,, -+, AL H1 S=S,
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Fig.5 Endmembers spectrum maps obtained by four unmixing

algorithms for Jasper Ridge hyspectrum
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Fig.6 Abundance maps obtained by four unmixing algorithms for Jasper Ridge hyspectrum
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