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Motivation

Endmember induction using Discrete-PSO.

Solution: a subset of the pixels, E = {ej}mj=1 ⊂ {ri}
n
i=1, where:

m is the number of endmembers ej in the solution.
n is the number of pixels ri in the image.

Criterium: minimize root-mean-squared-error

rmse({ri}ni=1 ,{r̂i}
n
i=1), where:

r̂i is a remixing pixel using E and the abundancies obtained by
FCLSU.
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Discrete PSO

Feasible solution space:

Xn,m =

{
(x1,x2, . . . ,xn) |xi ∈ {0,1} ,

n

∑
i=1

xi =m

}
xk (t) and vk (t) denote respectively the k-th particle's

position and velocity at time t.

xk,best (t) specify the k-th particle's self-optimum position at

time t.

xgbest (t) specify the global optimum position before time t.

xk (t) ,xk,best (t) ,xgbest (t) ∈ Xn,m.
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Algorithm
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Updating functions

vk ∈ {−1,0,1}n.
T and R are both random selection functions.

T : directional movement.
R: random movement.

Authors say nothing about how to ensure ∑
n
i=1 =m.
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Experiments

Real hyperspectral image: Cuprite, Nevada (U.S.A.).

400×360 pixels and 50 bands.

Compared to:

VCA and N-FINDR for di�erent m and p values.
Spectra from the USGS library for m = 15 (same as virtual
dimensionality) and p = 0.2 (best result).

20 particles.

A-priori setting the number of endmembers:

m = {5,10,15,20}.
Random selection probability: p = {0.1,0.2,0.5}.
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Methodological WTF!
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Results (I)
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Results (II)
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