Chapter VI


Conclusion and Plans for the Future


This final chapter summarizes the main points of the thesis, outlines the contributions of the project, and presents some ideas about future research on Dual and Ambr.


6.1. Summary of the Thesis


This thesis has presented the work done so far on the Dual archi�tec�ture and the Ambr2 model. Special attention has been paid to the notion of in�tegration as a central theme of Dual research. 


Chapter III constitutes a specification of Dual. The conceptual frame�work of the archi�tec�ture is documented in enough detail to serve as a solid foundation for future research. In addition, there is a portable computer program (written in Common Lisp) that fully implements Dual as defined by this specification.


Chapter IV describes Ambr2 — a cognitive model built on the basis of Dual. In its current state, it is presented as an integrated model of analogical retrieval and mapping. The knowledge-representation scheme and the computational mech�an�isms used by the model are documented in detail. In addition, the model is discussed from a psychological point of view.


There is a portable computer program that fully implements Ambr2 as documented in this thesis. This program was used for performing simulation experiments with the model. The results of these experiments are reported in Chapter V.


6.2. Contributions of This Work


The project reported in this thesis has made several extensions and improvements of the Dual archi�tec�ture and the Ambr model with respect to the earlier specification (Kokinov, 1994a). In our view, the major contributions are:


	Introduction of the energetic analogy and the mech�an�ism of consumptions for specifying the exact relationship be�tween the ac�ti�va�tion level of a Dual agent and the speed of its symbolic processor.


	Introduction of the notion of coalitions and the intermediate level of description of the archi�tec�ture (the meso-level). The conceptual apparatus of co�ali�tions is an important tool for developing and communicating the ideas about emergent com�pu�ta�tion, decentralized representations, etc.


	Transition from centralized to decentralized representations of the situations in Ambr. In turn, this led to improvements in the marker-passing, structure-correspondence, and constraint-satisfaction mech�an�isms.


	Introduction of secretaries for the purposes of incremental construction of the constraint-satisfaction network.


	Disclosing the deficiencies of the ac�ti�va�tion func�tion used in Ambr1 and replacing it with a more appropriate one. Detailed mathematical analysis of these func�tions.


	Developing, testing, and documenting portable computer implementations of the archi�tec�ture and the model.


	Enlarging the knowledge base and performing new simulation experiments with Ambr2.


6.3. Plans for the Future


Each end is a new beginning.


(Bulgarian proverb)


As stated in the introduction, the project reported here is part of a big and ambitious research program. There are a number of open avenues for future work on the archi�tec�ture and the model. They include:


	Elaboration of the mechanisms of Ambr. In particular, adding support for analogical transfer and evaluation.


	Testing the model on new kinds of problems. Experimenting with considerably larger knowledge bases (scaling up).


	Sensitivity analyses with the model. Exploring the effects of selected ‘lesions’ of its mech�an�isms.


	Comparing Ambr with other models of analogy-making.


	Performing psychological experiments to test the predictions of the model.


	Adding perceptual mech�an�isms to the archi�tec�ture. The Pean project is an effort in this direction.


	Adding learning mech�an�isms to the archi�tec�ture.
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