CLASSIFICATION IN NIR HYPERSPECTRAL IMAGING: THE IMPORTANCE OF USING
BOTH SPECTRAL AND SPATIAL INFORMATION

A. Nardecchia, R. Vitale, L. Duponchel

Univ. Lille, CNRS — UMR 8516, LASIRe, Laboratorie Avancé de Spectroscopie pour Les Interactions,
La Réactivité et I’Environnement, F-59000, Lille, France

ABSTRACT: Chemometric methodologies have nowadays become fundamental assessment tools especially in the field of
near-infrared (NIR) hyperspectral imaging, where instruments routinely yield massive amounts of spatial and spectral
information for large varieties of samples. Nevertheless, a particular limitation can still hamper their application on a broader
scale: when exploring data produced by devices for hyperspectral imaging (three-dimensional arrays), in fact, an unfolding
step is generally required prior to any analysis operation. This leads to the complete loss of the aforementioned spatial
information, and, thus, to an incomplete exploitation of the full potential that this type of technique could exhibit for the
characterization of complex matrices. In this regard, several

works on the importance of resorting to such spatial Spectral/spatial data fusion strategy
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following steps (see Figure 1 for a more detailed illustration): Spectral spatial
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i) SWT 2-D is applied to the hyperspectral images under study
so as to extract four distinct sets of wavelet coefficients
(approximation features and horizontal, vertical and diagonal details, respectively) for every wavelength of the investigated
spectral domain. This way, the whole spatial information encoded in the hyperspectral images at hand is captured and
extracted; ii) the retrieved wavelet coefficients are pretreated and fused with the measured pixel profiles into an augmented
data matrix containing, at this point, both spectral and spatial information and which is finally analyzed by means of PLS-DA.
As a proof-of-concept, this approach has been tested on a NIR image provided by Prof. José Manuel Amigo Rubio [4].
Preliminary results have shown that when the spatial information is accounted for, a higher accuracy in the detection of the
edges of the characterized objects can be achieved. These initial results represent only a starting point for a more
comprehensive evaluation of this novel procedure: more studies are currently in progress to further explore its pros and cons.
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Figure 1 — Scheme of the proposed spectral/spatial strategy.



