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Introduction
The importance of the efforts to bridge the gap between the connectionist and symbolic paradigms of Artificial
Intelligence has been widely recognised. The merging of theory (background knowledge) and data learning (learning
from examples) in neural networks has been indicated to provide a learning system that is more effective than purely
symbolic or purely connectionist systems, especially when data are noisy.
The above results, which are due also to the massively parallel architecture of neural networks, contributed to the
growing interest in developing Neural-Symbolic Learning Systems, i.e. hybrid systems based on neural networks that
are capable of learning from examples and background knowledge, and of performing reasoning tasks in a massively
parallel fashion. Typically, translation algorithms from a symbolic to a connectionist representation and vice-versa
are employed to provide either (i) a neural implementation of a logic, (ii) a logical characterization of a neural
system, or (iii) a hybrid system that brings together features from connectionism and symbolic Artificial Intelligence.
However, while symbolic knowledge representation is highly recursive and well understood from a declarative point
of view, neural networks encode knowledge implicitly in their weights as a result of learning and generalisation from
raw data. The challenge for neural-symbolic systems, therefore, is to combine neural networks’ robust learning
mechanisms with symbolic knowledge representation, reasoning, and explanation capability in ways that retain the
strengths of each paradigm.
This workshop brings together researchers in the fields of neural-symbolic integration, neural computation, logic and
artificial intelligence, and computational neuroscience, as well as experts in robotics and semantic web applications
of neural-symbolic systems. The workshop aims to focus on principled ways of integrating neural computation and
symbolic artificial intelligence w.r.t. knowledge representation, reasoning, learning, and knowledge extraction.
Towards this goal, the papers in the workshop address all facets of neural-symbolic integration, including:
•
•
•
•
•
•

The representation of symbolic knowledge by connectionist systems;
Integrated neural-symbolic learning approaches;
Extraction of symbolic knowledge from trained neural networks;
Integrated neural-symbolic reasoning;
Biological inspiration for neural-symbolic integration;
Applications in robotics and semantic web.

The provision of integrated systems for robust learning and expressive reasoning has been identified recently by
Leslie Valiant as a key challenge for computer science for the next 50 years (Journal of the ACM, Vol. 50, 2003).
Neural-Symbolic integration can rise to this challenge. The area has now reached maturity, as indicated by books
recently published in the subject, journals dedicated scientific areas on logic and neural networks, research projects,
and a book series dedicated to the integration of symbolic and sub-symbolic computation. There have been isolated
workshops in the area in the past, and it is now time for a regular workshop series to serve as a focal point for the
community. We hope Neural-Symbolic Learning and Reasoning will serve this purpose. We hope it will also become
a source for further collaboration between researchers working in the area.
We would like to take this opportunity to thank the members of the programme committee who helped in reviewing
and selecting the papers submitted to the workshop, our invited speaker, Prof. Lokendra Shastri, the authors of the
papers submitted to the workshop, and the IJCAI-07 workshop chair, Prof. Carles Sierra, for his assistance in the
organisation of the workshop.
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