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                     Abstract
Soft information fusion, fusing information from natural language messages with other soft information and with information from physical sensors is facilitated by representing the information in the messages as a formally defined propositional graph that abides by the uniqueness principle—the principle that every entity or event that is mentioned in the message is represented by a unique node in the graph, or, at worst, by several nodes connected by co-referentiality relations. To further facilitate information fusion, information from the message is enhanced with relevant information from background knowledge sources. What knowledge is relevant is determined by also representing the background knowledge as a propositional graph, embedding the knowledge graph from the messages into the background knowledge graph using the uniqueness principle to fuse a message graph node with a background knowledge graph node, and then using spreading activation
         to find subgraphs of the background knowledge graph. This combination of the message graph with the retrieved subgraphs is considered the “relevant information.” In this chapter, we discuss, evaluate, and compare two techniques for spreading activation.
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                     Notes
	1.Node 
                      wft4!
                     has been left uncollapsed in preparation for Fig. 14.3.


	2.More appropriately, this can be viewed as constraining the memory encoding process of some agent, though a knowledge engineer is performing the encoding process.


	3.A value of 1.0 is used for the initial activation value since it is recommended in the Texai approach, and will always be greater than or equal to the activation threshold.
                    


	4.The activation threshold was 0.5 and decay was 0.9 (c.f., Sect. 14.5.1.1).


	5.These rules are provisional ones created for testing purposes, and are probably not those a SME would come up with for this domain.


	6.The actual representation of this reasoning rule is much more specific.


	7.ACT-R representations typically use smaller knowledge bases than those in large-scale systems, like Cyc [36], that require information retrieval techniques. As such, the activation calculation used in ACT-R gives a ranking to all the information in declarative memory and then selects the best ranked results as a match.


	8.The ACT-R specification [29] recommends a value of 0.5 for d after numerous tests, but this was for the retrieval of one chunk and may be different for using the spreading activation algorithm for information retrieval.


	9.The equation provided in [29] calculates the associative strength as \(S_{ji} \approx ln(prob(i|j)/prob(i))\), but provides no specification for calculating the probabilities in a propositional graph.


	10.At the time of this study, Tractor was in its infancy, and thus the messages had to be manually translated into SNePS 3 propositional graphs. This limited the number of examples we could use in the evaluation.


	11.The SNePS 3 KRR system, background knowledge sources and means of loading them into SNePS 3, message representations, and code for evaluating the algorithms is available at http://www.cse.buffalo.edu/~mwk3/Papers/evaluation.html.


	12.An origin set for a proposition is the set of propositions used in the derivation of that proposition. Origin sets originate from relevance logic proof theory [40].
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