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Motivated by the theory of affordance, this dissertation introduces the functional object-oriented network (FOON),
which is a graphical knowledge representation that captures sequences of manipulations required for household activities,
specifically cooking, as nodes. The novelty in FOON lies in its wide array of knowledge that spans variations of recipes
and demonstrations. Robots using a FOON as a knowledge base can acquire a task plan, known as a task tree, that
describes how a robot can finish a task of preparing a meal from start to end. A FOON can be tailored to different ro-
bots based on their ability to perform tasks, and we show how this can be done with a real robotic system. As a comple-
mentary addition to FOON, in order to translate motions in a way that robots can understand, we also introduce and

discuss the motion taxonomy, which is used to embed motions based on mechanics.
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