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ABSTRACT  

Industrial operations need AI systems that can rea-
son across live process data, engineering knowledge, 
and operator workflows. Yet conventional machine 
learning models often remain narrow predictors, 
while large language models lack grounding in plant 
behaviour, constraints, and real-time operating con-
text. This talk presents Orbital, a grounded multi-
agent system for decision support in industrial oper-
ations.  

Orbital combines three complementary layers: a 
time-series model for multivariable process dynamics 
and uncertainty-aware forecasting; a constraint-
learning layer that extracts engineering relationships 
from plant documentation, including P&IDs, 
datasheets, mass and energy balances, and operating 
manuals; and a language-fusion layer that aligns pro-
cess behaviour with engineering descriptions. These 
components are coordinated through specialist 

agents for planning, tool execution, verification, 
memory, and response composition.  

The system moves beyond prediction toward in-
terpretable decision support: detecting abnormal be-
haviour, retrieving relevant historical events, explain-
ing likely root causes, and grounding recommenda-
tions in both data and engineering constraints. More 
broadly, this work argues that the next generation of 
industrial AI must be grounded, multi-modal, and op-
erationally trustworthy; connecting data, domain 
knowledge, and human decision-making in high-con-
sequence environments. 
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