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Problem description:

Concepts or mental representations are often defined as internal cognitive symbols that represent
external reality. We as humans learn and develop these representations mainly during infancy [1]. To
find computational models and representations of cognitive concepts is currently an open research
question [2, 5]. One suggested computational framework to represent and manipulate concepts or
cognitive symbols is the Semantic Pointer Architecture (SPA) [2, 3], a part of the Neural Engineering
Framework (NEF) [4]. In this seminar, the student is expected to research relevant literature regarding
computational representations and frameworks of cognitive concepts. The student should give an
overview of computational frameworks and compare them to the SPA by summarizing advantages and
disadvantages. Finally, the student should research the current state-of-the art of how concepts and
relations between them can be learned and what possibilities the chosen computational frameworks
offer in this regard.

This seminar requires the student to

• introduce the theoretical background of cognitive concepts
• give an overview of current research regarding concepts and conceptual learning
• summarize computational frameworks for concept representation and compare them to the SPA
• write down the results in text form (report)
• present an overview of the results in oral form (presentation)
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