
Multi-domain AI for Metal Additive Manufacturing

ABSTRACT:
Real-time detection of defection in metal additive manufacturing (MAM) is critical not only for facilitating post-
build part interrogation and qualification but also for developing closed-loop control systems that can anticipate
the need for local variations during the build process. Optical and acoustic sensors are commonly used as
process monitors, and data analysis approaches have been developed to correlate the process signatures with
porosity. The proposed AI agent system “Multi-domain AI for Metal Additive Manufacturing (MAIMAM)” will
advance fundamental AI research in multi-domain knowledge representation learning, differentiable reasoning,
and promote use-inspired AI research to accelerate AI-powered innovation and best practices for MAM. The
fundamental AI research will build upon Multi-domain Knowledge Graph (KG) under four thrusts: 1) KG
initialization with supervised initial KG construction with documents, data, and models; 2) model and KG
learning such as self-supervised learning from domain data, energy-based model in latent space for modeling
discrete data and structures, energy-based correction of directed graphical models, data ingestion and
normalization; 3) KG reasoning and learning such as combining symbolic reasoning with representation learning
for KG reasoning, data-driven learning of causal graphs with KG, reasoning and learning of multi-domain KG by
exploring interactive causality; and 4) KG validation such as planning, data acquisition, and model validation.
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