A Layout Engine for Dynamic, AI-Configured Process Displays

Summary: This project will develop a UI layout engine that transforms AI-generated visualization plans into dynamic process-display dashboards connected to live data. Building on existing simulation, advisory, and component-library technologies, the work will focus on layout specification, management, and SVG rendering using TypeScript.

AI agents can read and interpret process-control data and provide operators with analysis and advice. However, these agents are often limited to text-only output, making it difficult for operators to relate their guidance to the visualizations shown on their screens. Future AI systems should be able to generate custom visualizations tailored to a specific answer, for example, showing only the relevant upstream and downstream components around a pipe leak, or presenting a custom process dashboard suited to an ongoing transient.
In a previous student project, we developed an agent skill that helps an AI agent turn a text-based situation analysis into a visualization plan describing what to display, how to display it, and why the information should be shown. In this project, we aim to develop a UI layout engine that transforms such a visualization plan into a working process-display dashboard. Key questions include: How do we tell the agent which components are available in the component library, how they can be parameterized, connected, and laid out, and how they connect to live data? How can the agent avoid common layout problems? What should a UI layout specification for this purpose look like, and how can the layout engine transform that specification into a working dashboard?

The project will build on an existing AI-native process-simulation system and an existing AI advisory system. It will also use selected component symbols from an existing process-control UI component library. The previous project established many of the necessary foundations, allowing this project to focus on the specification, layout management, and rendering. The solution can be developed agentically and should use TypeScript and SVG. The project partner is the Human-AI Lab at the Institute for Energy Technology in Norway, which has extensive experience in process-control simulation for nuclear applications, as well as recent experience with agentic AI systems.

