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Orthogonal Uncertainty Modeling

Motivation

Why uncertainty modeling?

» Collaborative embedded systems operate in highly dynamic environments and face various uncertainties during
operation, e.g. caused by sensor imprecision or communication and coordination with other collaborating systems

« Systems need to be able to cope with such uncertainty autonomously during operation

» During development such capabilities need to be systematically planned and built into the system

» Especially in early phases, engineers and stakeholders need support in analyzing potential runtime uncertainty

The Modeling Language
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» Goal: Avoid redundancy of specified uncertainty
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Core modeling concepts (excerpt) A
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Evaluation and Tool Support

OUM modeling tool Evaluation results

. Microsoft Visio shapes SMT_OUM - Applied to autonomous transport robots, vehicle

. Automated checking OUMs and . oo platooning (see above) and smart & flexible factories
trace links for syntactical issues - Results indicate applicability to model various different
and missing elements B Uncertainty (5= Rationale kinds of uncertainties

(e Obseration  gmm Activation - OUMSs help structuring uncertainty information on
- e different levels of abstraction
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