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but greater than size is suitable Mineral phase grassy dio. LIBS data dwarring has been guided and validated using samples characterized by a quantitative mineral dwarf instrument (QMA). The results show that vain mineral phases are quantified: Bornita, Calcopyrite, Pyrite, Molibdenite, Quartz, Chlorite, K-Felspato, Albite, Fluorita and Calcite.
These results demonstrate the ability of LIBS measurements to perform mineral images and determine the mineral composition of the geolistic material, similar to QMA instruments. This work shows for the first time that LIBs can be used to measure modal mineralogy as they probate mineral phases simultaneously. It is also the first time that the
quantitative mineral images of LIBS are performed using MCR-PALS. To evaluate the use of LIBS as a tool for a roar determination of the mini -mining mineralogy content for industrial minerality application, as well as complementary quantification resources were Successfully tested: quantitative mineral images, modal mineralogy and shot points
count. The copper rocks of the mining operations of mining operations were selected, cut and prepared on polished tiles of the approximately 25-25 Aferences AMARM?2 and Quantitative Mineral Dwill Maps were collected using an EDS-sem instrument. Two tile photographs are shown in Fig. 1. The complexity of mineral phase heterogeneity can be
clearly seen from these photographs. QMA maps were taken with Spatial resolution and a scanning step of 3 A A A A ours. Each Map of QMA is a detailed image in which each one has pixelled the restrictions of the measurement of a one And LIBS analyzer in real time, the laser point libs point is usually larger than the size of the grain of a mineral
phase. Therefore, the libs spectrum in a given location usually containing data from a mixture of vain mineral phases. MCR-PALS is suitable to estimate the proposal of each mixed spectrum mineral. MCR-PALS is a motion of self-moderating curve resolution and applied to recover LIBS data, the ST-matrix spectral signatures provide linked
information. to a set of possible mineral phases. Here, the results of matrix C determined by MCR - ALS. The matrix C corresponds to the mineral abundance for a specific mineral phase signature in the 44 LIBs mineral abundance maps expected for the mixed and are shown in Fig. 4. QMA mineral abundance has been calculated for each spatial
position measured by thymis the work demonstrates that Libs is capable of identification and mineral quantification, even when a mixture of phases Minerals is measured. MCR-PAL Multivated Multivated Mother was used in combination with QMA data to build a prediction model. Trown resources of different quantification were successfully tested:
quantitative mineral images, modal mineralogy and shot points count. In each case, the results showed a good agreement between the quantification of the mineral phase by LIBS. The authors would like to recognize Dr. Nathan Fox and the University of Tasman for tile samples and QMA data sets. The authors also thank this Varraz for contributing
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sianis railava arap odasu iof odanibmoc ametsis O .resal a o£A§Aalba ed saretarc ed emulov o ranimircsid arap etneicifus ohnepmesed met odot©Am etse euq martsom aizamirp ed sotnemirepxe snugla e Models are made for almost all the combination of the above mentioned parals for the main mno, n20, SiO2 and small and trace elements Li. Ni, PB,
the models RB, Sr and Zn. Chemlibs use 2607 geochamic patterns, while chemcam and chemlibs comparison models use 205 common patterns to the data sets of both instruments. As the logs determine the mother concentration provided to have trust, these values are a direct impact on model test errors. The effect of loq on the validation of the
model is also summarized comparing test needs before and after the loq application. This step is essential to fully understand the adequate quantification of Rock Geoquamics with Libs. The results show that the loq is influenced by variety within the composition of training patterns and penalizes the regressive vectors that exceeded or sub-ajust the
calibration data. These characteristics make loq an essential mother for better understanding of the quality of the scenas model, as well as common measures such as testing and r2 correlation . Applying loq models for MVA is therefore especially important when quantifying elements within complex patterns like rocks. Mineral exploitation and active
minerity depends on extensive perforation campaigns that produce a large number of drilling. LIBS is ideal for its ruffy and effective measurement, but the effects of matrix complicate quantitative geolistic Libs due to the extensive amount of different minerals, types of rock and lithology, as well as all pans ¢ Textural and textural meters, increasing
the effects of fanatic matrix. This is a challenge for the application of LIBS in geolling exploitation, already that LIBS data processing depends a lot on matrix models. The roar acquisition of new data is in conflict with the large amount of existing minerals and lithologies. As new appearances are common during ongoing drilling campaigns, resulting in
incomplete trainfor supervised classification and quantification. This article presents a new semi-supervised learning classification model (SSL) to solve related issues, separating known minerals in geological drill cores based on a set of train samples, while also detecting unknown material, i.e. new lithologies and/or minerals not in the train set.
Using a combination of supervised Linear Discriminant Analysis (LDA) and semi-supervised Machines Single-Class Support Vector (OC-SVM), known main minerals and mineral accessories were effectively separated from unknown material in Spodumene LIBS mappings and Muscovite pegmatitis, as well as from Metagreywacke in Rapasaari lithium
deposit drill cores in Finland. Self-learning was applied to automatically increase the number of train samples, which effectively decreased the number of unknowns due to physical matrix effects on coherent crystals. Validation with respect to the main minerals revealed an almost perfect classification of albite, esodumeno, K-feldspar, quartz and
muscovite. Metagreywacke measuring points, which were only included in the test set, were detected correctly as unknown. Transferring the model developed for LIBS mappings and drilling core profile measurements presented excellent classification results for main minerals and accessories included in the train set. Mixed spectros on mineral
edges as well as mineral accessories not on the train set were correctly identified as unknown. A new approach using Laser Induzido Breakdown Spectroscopy (LIBS) was developed to unravel cryptic variations in chroma mineral chemistry, orthopean and plagioclase at the core of Merensky Reef and UG-2 drill. LIBS method provides chemical
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when using both systems in the best signal reception conditions. Our results also suggest that SVM outperformed PLS-DA in rating performance. Then we compare the results obtained by using pre-selected wavelength variables and LIBS broadband spectra as variable inputs. They provided approximately performance equivalent levels. In addition,
rock slab samples were also analyzed directly after being polished. This reduced the analysis time a lot and showed improved rating performance compared to the pressed pellets. The optical properties of crystals are one of the most powerful features for mineral identification. In this study, a new color-based mineral identification procedure (MI) is
developed, which can efficiently incorporate color variations in flat and cross-plated (XPL) lighting modes. Any unknown mineral is recorded by two sets of 19 points (under PPL and XPL) in the CIELab color space and the proposed scheme tracks mineral color variations in the CIELab color space. If the modified Hausdorff distances (with those of the
corresponding mineral) and PPL (with those of known distances) are within acceptable ranges, it can be recognized as a specific mineral. The method is easy to implement compared to methods that examine different color-based characteristics. Besides, noMuch lost color information as is the case with resource -based Mi schemes. The all proposed
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roiam amu me etnetsisnoc e levijAifnoc of£A§Aacifitnedi a etimrep otnemidecorp o ,sianoicnevnoc sodot©Am e e otomer ,litjAtrop e lanoicnevnoc oir®Atarobal ed adacnab ed Settings, the main methodologies of the qualitative and quantitative analysis of LIBS with the support of chimometric approaches and the advantages and disadvantages of the
technique. The second part aims to provide a comprehensive, detailed and postponed overview of the best of my best work done in LIBS applications for the study of geomaterials focusing on minerals and rocks. In particular, the results obtained in the detection and quantification of elements, identification, discrimination, classification, provenance,
intemperism and alteration of minerals, igneous rocks, sedimentary and metamorphics, precious stones, mine ore, archaeological artifacts and spleoteiros are reviewed and discussed briefly. The enormous remarkable efforts and progress made in the last decade by several research groups on the potential and viable use of LIBs in robotic vehicles to
study meteorites and planetary analog terrestrial rocks under simulated planetary conditions were also reviewed.
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