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ABSTRACT
Modeling of flotation processes is complex due to the large number of variables involved and the lack of knowledge on the impact of operational parameters on the response(s), and given this problem, machine learning algorithms emerge as an alternative interesting when modeling dynamic processes. In this work, different artificial neural network (ANN) architectures for modeling the mineral concentrate in a rougher-cleaner-scavenger (RCS) circuit based on the main process variables are generated (variables as the recovery of the rougher, cleaner and scavenger cells, along with disaggregated variables). Analysis of the global sensitivity was performed to study the importance of the individual and joint performances of the stages of the flotation circuit, reflected by sensitivity indicators that allow to infer the impact that the stages and operational parameters produce on the dependent variables (mineral concentrate in rougher, cleaner and scavenger cells, in addition to the global concentration in the RCS circuit). It should be noted that the ANN is a useful tool for modeling dynamic systems such as flotation, while sensitivity analysis shows that the operation of the three threads turns out to be crucial for the subsequent evaluation of the circuit, while the Unbundled variables that most interact with the overall recovery are gas flow rate, bubble and particle diameters, bubble velocity, particle density, and surface tension.
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Global Sensitivity Analyses of a Neural Networks Model for a Flotation Circuit
Analiza osetljivosti modela neuronskih mreža za flotacioni sistem  
ABSTRACT
Modelovanje procesa flotacije je složeno zbog velikog broja promenljivih koje su uključene u ovaj proces i nedovoljnog znanja o uticaju operativnih parametara na dobijeni rezultat. Imajući u vidu ove probleme, algoritmi mašinskog učenja su zanimljiva alternativa prilikom modelovanja dinamičkih procesa. U ovom radu su formirane veštačke neuronske mreže različitih arhitektura (engl. artificial neural network, ANN) za modelovanje mineralnog koncentrata u flotacionom sistemu sa osnovnom i dopunskom flotacijom (engl. rougher-cleaner-scavenger, RCS) na osnovu glavnih promenljivih procesa (promenljive poput izdvajanja minerala u pojedinačnim flotacijskim jedinicama, kao i individualne promenljive). Analiza osetljivosti izvedena je kako bi se proučila važnost pojedinačnih i zajedničkih performansi jedinica flotacionog sistema, izražena indikatorima osetljivosti, koji omogućavaju određivanje uticaja samih jedinica i radnih parametara na zavisne promenljive (količina mineralnog koncentrata u svakoj od jedinica sistema, uz ukupnu izlaznu koncentraciju u flotacionom sistemu). ANN su se pokazale kao koristan alat za modelovanje dinamičkih sistema poput flotiranja. Analizom osetljivosti pokazano je da je rad tri jedinice presudan za procenu efikasnosti rada flotacionog sistema, dok nezavisne promenljive koje najviše utiču na ukupnu ekstrakciju minerala jesu protok gasa, prečnici mehurova gasa i čestica, brzina mehurova, gustina čestica i površinski napon.
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