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3D Imaging on heterogeneous surfaces on laterite drill core materials 

Henry Pillière (1), Thomas Lefevre (1), Dominique Harang (1), 
Beate Orberger (2*), Thanh Bui (2), Cedric Duée (3), nicolas Maubec (3), 

Xavier Bourrat (3), Yassine El Mendili (4), Stephanie Gascoin (4), 
Daniel Chateigner (4), Monique Le Guen (2), Anne Salaün (2), 

Celine Rodriguez (2), Gino Mariotto (5), Marco Giarola (5), 
Arun Kumar (5), Nicola Daldosso (5), Marco Zanatta (5), 

Adolfo Speghini (6), Andrea Sanson (7); Luca Lutterotti (8), 
Evgeny Borovin (8), Mauro Bortolotti (8), Maria Secchi (8), 

Maurizio Montagna (9), Fons Eijkelkamp (10), Harm Nolte (10), 
Peter Koert (10), Saulius Grazulis (11), Fabien Trotet (12), 

Mohamed Kadar (12), Karen Devaux (12 ) 

(1) ThermoFisher, 71 rue d’Orléans, 45410 Artenay, France; (2) ERAMET, 1 Avenue Albert Ein-
stein, 78190 Trappes, France; *Université Paris Sud, GEOPS, Bât 504, 91405 Orsay, France; 

(3) BRGM, 3 avenue Claude Guillemin, BP 36009, 45060 Orléans Cédex 2, France (4) Normandie 
Université, CRISMAT-ENSICAEN, UMR CNRS 6508, Université de Caen Normandie, 14050 
Caen, France, (5) University of  Verona, Department of Computer Science, 37134 Verona, Italy; 
(6) University of Verona, Department of Biotechnology; (7) University of Padua, Department of 

Physics (8) University of Trento, Industrial Engineering Department, 38123 Trento, Italy; 
(9) University of Trento, Physics Department, 38123 Trento, Italy; (10) Royal Eijkelkamp, Gies-

beek, The Netherlands; (11) Vilnius University Institute of Biotechnology, 10223 Vilnius, Lietuva 
(Lithuania); (12) ERAMET-SLN, Nouméa, New Caledonia 

ABSTRACT: 

The SOLSA project aims to construct an analytical expert system for on-line-on-mine-real-
time mineralogical and geochemical analyses on sonic drilled cores. A profilometer is in-
dispensable to obtain reliable and quantitative data from RGB and hyperspectral cameras, 
and to get 3D definition of close-to-surface objects such as rheology (grain shape, grain 
size, fractures and vein systems), material hardness and porosities. Optical properties of 
minerals can be analyzed by focusing on the reflectance. 

Preliminary analyses were performed with the commercial scan control profilometer MI-
CRO-EPSILON equipped with a blue 405 nm laser on a conveyor belt (depth resolution: 
10 µm; surface resolution: 30x30 µm2 (maximum resolution; 1m drill core/4 min). Drill core 
parts and rocks with 4 different surface roughness states: (1) sonic drilled, (2) diamond 
saw-cut, polished at (3) 6 mm and (4) 0.25 µm were measured (see also abstract Duée et 
al. this volume). The ΜICRO- EPSILON scanning does not detect such small differences 
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of surface roughness states. Profilometer data can also be used to access rough miner-
alogical identification of some mineral groups like Fe-Mg silicates, quartz and feldspars). 
Drill core parts from a siliceous mineralized breccia and laterite with high and deep porosi-
ty and fractures were analyzed. The determination of holes’ convexity and fractures) is 
limited by the surface/depth ratio. Depending on end-user’s needs, parameters such as 
fracture densities and mineral content should be combined, and depth and surface resolu-
tions should be optimized, to speed up “on-line-on-mine-real- time” mineral and chemical 
analyses in order to reach the target of about 80 m/day of drilled core. 

  




