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Abstract

The ASKNet project is an attempt to automatically gener-
ate semantic knowledge networks from natural language text.
NLP tools such as parsers and semantic analysers are used
to turn input sentences into fragments of semantic network,
and these network fragments are combined using spreading
activation algorithms that utilise both lexical and semantic
information. The ultimate goal of the project is to create a
semantic resource on a scale that has never before been pos-
sible.

Introduction

The goal of the ASKNet (Automated Semantic Knowledge
Network) project is to develop a system that can automati-
cally extract knowledge from natural language text, and use
a combination of existing NLP tools and spreading activa-
tion theory to build a large scale semantic network to repre-
sent that knowledge.

ASKNet translates natural language sentences into frag-
ments of a semantic network. Each of these fragments is
taken as an update to the existing knowledge network, and so
the fragment (and thus the sentence) is interpreted within the
reference frame provided by all the other sentences already
processed. This means that the network improves with each
sentence it processes, and knowledge gained from previous
documents can help with future processing.

Motivation

Semantic networks are a valuable part of many research
projects in Artificial Intelligence. For this reason, projects
such as ConceptNet (Liu & Singh 2004) and the Cyc Project
(Lenat 1995) have spent years manually constructing net-
works. However, manual construction severely limits the
coverage and scale that a semantic resource can possibly
achieve. After more than a decade of work, the largest
semantic networks available have on the order of 1.5-2.5
million relations connecting 200,000 - 300,000 nodes (Ma-
tuszek et al. 2006). These networks have had some success
in many tasks such as question answering (Curtis, Matthews,
& Baxter 2005) and predictive text entry (Stocky, Faaborg,
& Lieberman 2004). However, many tasks either require
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a domain specific knowledge base to be created quickly,
or require much wider coverage than is possible to achieve
in manually created networks. Automatic generation fulfils
both of these requirements.

The most successful automatic generation system to date
is MindNet (Dolan et al. 1993). Started in 1993 at Mi-
crosoft Research, MindNet uses a wide coverage parser to
extract pre-defined relations from dictionary definitions. To
illustrate the difference in creation time for automated con-
struction over manual creation, the MindNet network of over
150,000 nodes connected by over 700,000 relations (roughly
half the size of the ConceptNet or Cyc networks) can be cre-
ated in a matter of hours on a standard personal computer
(Richardson et al. 1998).

MindNet is a step forward in the effort to automatically
create semantic resources. However, we feel that this project
limits itself greatly by constraining its relations to a small,
pre-defined set, and using a methodology which is highly
dependant on well formed data such as dictionaries, and is
not extensible to more generalised text.

The ASKNet project hopes to improve upon existing sys-
tems by extracting the relations from the text itself, using a
wide coverage parser trained on newspaper text and also by
allowing arbitrarily complex node structures to be linked to-
gether in the same manner as individual nodes. This means
that ASKNet can accommodate a much wider variety of
information, use more varied sources of input, and extract
more information than any other system currently in devel-
opment.

The Network

ASKNet uses the Clark & Curran Parser (Clark & Curran
2004) and the semantic analysis program Boxer (Bos 2005)
to transform input sentences into Discourse Representation
Structures (DRS) (Kamp & Reyle 1993). In DRS format,
the constituent objects of each sentence and the relationships
between these objects are identified and output in the form
of first-order logic predicates.

Once the semantic analysis of a sentence has been com-
pleted, ASKNet uses the DRS to create a semantic network
fragment from each sentence. The network created is a di-
rected, nested graph with nodes representing objects and
concepts and edges representing semantic relations. A sim-
plified network is shown in Figure 1.
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Figure 1: A simplified Semantic Network created from the
sentences “John saw Bob talk to Alice yesterday. Alice met
Susan twice. Susan knows Bob likes Fred.”

One important feature of the ASKNet network is that the
relations are automatically parsed from the input text instead
of being taken from a set of pre-defined relations, as is the
case in most other resources of this type. This vastly in-
creases the quantity of information we can represent, and
thus the overall power, of the network.

Another important feature of the network is its nested
structure. ASKNet allows nodes and relations to be com-
bined to form complex nodes which can represent larger and
more abstract concepts. These complex nodes can be com-
bined with further relations to represent even more complex
concepts. This unbounded nesting allows ASKNet to ex-
press a very wide variety of information without imposing a
rigid hierarchical structure.

All of the relations in the network have a weight which
represents the confidence of the network in the “real world”
existence of the relation and also its salience. Factors such
as the confidence of the initial sentence parse, the source of
the information, how recently the information has been en-
countered and the number of different sources verifying the
information could all affect the weight given to a relation,
depending on the desired application. For example, the cur-
rent version of the program sets the weights of the relations
based on the number of times that relation has been seen, and
also increases the weights of relations gathered from head-
lines over those gathered from the body of a document.

Spreading Activation

Spreading activation mimics the way neural activity spreads
in the human brain. When a node in a semantic network re-
ceives a certain amount of activation, it fires, sending activa-
tion to all neighbouring nodes. By firing a node and monitor-
ing the spread of activation, ASKNet can determine which
nodes are semantically related in the network.

ASKNet uses spreading activation to decide which object
nodes should be mapped together in the network. In a pro-
cess known as Object Resolution, two nodes are fired and
their activation spread is monitored. If two nodes have very

similar patterns of spreading activation, they likely refer to
the same real world entity, and therefore should be collapsed
into a single node.

Object resolution is an important part of ASKNet as it al-
lows information from multiple data sources to be combined
into a single cohesive network.

Development of the ASKNet Project
The ASKNet project has been under development since late
2005. Currently the underlying network and the spreading
activation algorithms have been completed, and the update
algorithm is in the testing phase. There are still improve-
ments to be made in both the fine-tuning of the firing algo-
rithms and the calibration of the scoring algorithms during
the update. We are beginning to test the system on very large
scale corpora and expect to have a full-functioning system
available in early 2007.

Future work on this project will focus on the evaluation
of the created network with respect to the speed of network
creation, as well as the quality of the resulting networks.
Network quality will be evaluated by task based evaluation.
Current proposed tasks include multi-document summarisa-
tion, biography creation and query expansion.

For more information, visit the ASKNet project website
at: http://www.brianharrington.net/asknet.
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