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Abstract
Modern comminution and classification circuits are increasingly constrained not by a lack of data but by limited visibility into the variables that truly matter for decision-making and optimisation. Many critical states, such as mill total and ball filling, cyclone water and mass split, and circulating load, remain difficult or impractical to measure directly and reliably online. This keynote presents an overview of model‑based soft sensors and dynamic circuit models developed at the JKMRC and deployed at an industrial scale. Using examples from SAG, ball and vertical mills, and hydrocyclone circuits, the talk illustrates how soft sensors can provide robust, interpretable estimates of internal process conditions in real time. The integration of these soft sensors with dynamic models of materials handling into control rooms and advanced control systems demonstrates how enhanced process visibility and ore tracking lead to better operational decisions, improved stability, and reduced reliance on manual measurements. The presentation highlights lessons learned from deployment, the role of dynamic modelling in closing the loop between measurement and control, and the pathway toward more autonomous comminution circuits.
