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Identification of Botanical Species Using RIMAPS Analysis on Images from
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E. A. Favret*+, N. O. Fuentes*+, and A. M. Molina”

" Comisién Nacional de Energia Atémica (CNEA), CAC, U.A. Materiales. Av. del Libertador 8250,
1429 - Buenos Aires. Argentina.

" Instituto de Tecnologia “Prof. Jorge A. Sabato”, Universidad Nacional de Gral. San Martin.

Av. Gral Paz 1499, B1650KNA - San Martin, Buenos Aires. Argentina.

" Instituto Nacional de Tecnologia Agropecuaria (INTA), Instituto de Recursos Biologicos, Las
Cabanias y Los Reseros s.n., Villa Udaondo, 1712 - Castelar. Argentina.

This research work introduces the application of Rotated Image with Maximun Average Power
Spectrum (RIMAPS) analysis on biological surfaces (plant tissues). The study consists on
identifying botanical species by analyzing the RIMAPS spectrum obtained from leaf surface images.
It has been shown that the peaks appearing in RIMAPS spectra indicate surface pattern orientation
and its characteristic topography [1] [2].. It has also been stablished that RIMAPS detects the very
fingerprint of any analyzed surface enabling us to identify each individual specimen. Different
species have been studied, such as Colocasia esculenta, Brassica oleracea and Xanthosoma
violaceum. The observations of the surfaces were carried out with a scanning electron microscope
(SEM). To investigate epidermal relief, different biological preparation techniques were applied [3]
[4] [5]. The Colocasia esculenta leaf was observed with two different techniques: a) Liquid
substitution with glycerol, without coating, of dried samples from herbarium; b) Liquid substitution
with glycerol, without coating, of fresh samples which have been previously fixed with formalin-
acetic acid-ethanol (FAA). The Brassica oleracea and Xanthosoma violaceum leaves were observed
using liquid substitution with glycerol, without coating, of fresh samples.

The results indicate that RIMAPS spectra identify those peaks representing the biological species.
Figures 1 and 2 show the surface of Colocasia esculenta using the preparation techniques a) and b).
In the figure 3 it can be seen the few coincident peaks of both spectra that are representative of the
species. The other peaks indicate the different preparation conditions. Figure 4 shows the RIMAPS
spectra of Xanthosoma violaceum and Brassica oleracea. The respective spectra are quite different,
as it was expected. In figures 5 and 6 the surfaces of both species are observed. These results
emphasize the robustness of RIMAPS technique to characterize biological surfaces.
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Figure 1. Colocasia surface with preparation (a). Figure 2.Colocasia surface with preparation (b).
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Figure 3. RIMAPS spectra of Colocasia surfaces  Figure 4. RIMAPS spectra of Xanthosoma and
with preparations (a) and (b). Brassica surfaces.
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