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Daily research in artificial intelligence (AI), robotics and
computational neuroscience involves the solution and simu-
lation of concrete and specific cognitive tasks, like locomo-
tive control, visual object recognition and so on. Consid-
ering the long-term perspective of an autonomous and self-
motivated artificial cognitive entity, possibly with human-
level cognitive capabilities, the quite fundamental question
then arises whether top-down or bottom-up approaches will
allow us to achieve this goal.

Within the bottom-up perspective, currently the main-
stream approach, one concentrates on algorithms and archi-
tectures specifically engineered for the solutions of concrete
cognitive problems, like speech or object recognition. This
approach is highly successful to date, resulting in powerful
industrial-level applications. It is however unclear whether
the bottom-up approach is suitable for a comprehensive un-
derstanding of the human cognitive system as a whole and
for the long-term goal of constructing artificial human-level
and self-motivating AIs.

Within the top-down approach one considers on the other
side specifications suitable for complete cognitive systems
with initially only limited cognitive capabilities, but with the
potential of evolving gradually in complexity. The top-down
approach draw support from the fact that self-organization is
centrally important both for the neural activity of the adult
brain (von der Malsburg 1998), as well as for the global
structural organization (Price and Willshaw 2000).

We examine here a first general question: A complete
cognitive agent (Gros 2008) is not just a complex input-
output device, driven by the sensory input, but characterized
by autonomously generated internal activities (Gros 2005).
How and when do then these internal states and activity pat-
terns build up correlation with the information it receives
via the sensory data input stream? Based on the principle
of competitive neural dynamics we propose that correlations
between internal and external states are generated whenever
the later are able to influence and modify the internal thought
processes.

Performing simulation of the resulting generalized neural
net (Gros 2007). we find that the system performs automat-
ically a non-linear independent component analysis (Gros
and Kaczor 2008). We have therefore obtained an example
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for an emergent cognitive capability, indicating that a top-
down approach is feasible

As a second topic we examine the role of diffusive emo-
tional control both for global homeostatic regulation and in
the context of the motivational problem (Gros 2009). That
standard approach within artificial intelligence is to develop
algorithmic solutions for specific cognitive tasks, with the
assumption that motivations and goal-setting for an even-
tual human-level cognitive agent could be added at a later
state. We argue that learning and motivational control are in-
trinsically related for biological cognitive systems and that
true human-level cognitive capabilities can be achieved in
the long term only when motivational drives in the form of
diffusive emotional control are integral parts of the evolving
cognitive agent.
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