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Challenges to AIML in Industry 4.0 applications

AT and ML have achieved remarkable success in public applications that are based on language, vision, and
speech recognition. However, their implementation in industrial applications remains challenging. This
presentation exposes the main challenges facing the implementing of AI-ML in real industrial settings. The
first challenge is data readiness. Industrial data is often fragmented across multiple sources. They are often
unstructured and not aligned with the operational objectives of AI-ML modeling. They are not enough in
volume and contain imbalances in which rare but critical events are underrepresented. The second challenge
lies in the need to understand the underlying industrial processes before using AI-ML. The physics that
control these processes need to be known, thus the necessity of multidisciplinary collaboration that combines
domain expertise, data engineering, communication network engineering and AI expertise. The third
challenge is the necessity of creating a digital twin for each equipment. This entails a bidirectional exchange
of knowledge that needs high velocity. Our methodology for addressing these issues has been shaped across
projects in aerospace, oil and gas, mining, transportation, and manufacturing. Our solutions included
augmenting underrepresented data, designing architectures that combine multiple perspectives on system
behavior, and developing AI-ML solutions that respect the physics and the dynamics of industrial systems. In
each case, success was possible because of the composition of a multidisciplinary team that included the
domain expertise who guided the choice of state representations, reward/loss functions, and feature
engineering. These experiences highlight the need for AI-ML algorithms that are specifically tailored to
industrial applications. We also recommend that organizations pursuing Industry 4.0 initiatives to (1) invest
in data collection and quality improvement, (2) embed domain expertise into every stage of Al design, and
implementation and (3) encourage multidisciplinary teamwork to ensure that solutions are feasible and
operationally relevant.
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