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Abstract. In the development departments of some manufacturing com-
panies, there are weekly reports describing the status of events, but they
are poorly structured plain texts. In this report, we propose a method
for constructing semantic networks of development activities from weekly
reports. Our ontology-based method extracts things such as the events,
statuses and agents from the reports, constructs the relations between
them, and creates Semantic MediaWiki pages from the semantic net-
works to visualize development activities. We show a use case in which
the method is applied to the actual weekly reports and internal docu-
ments of a development department.
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1 Introduction

From discussions with the development departments in some manufacturing
companies, the developers wanted to review their activities and internal doc-
uments from various perspectives, for example, components, status transitions,
and participants. The authors of [3] conducted a trial to extract information
from documents for decision making in a business process, but it does not cover
the development domain.

In this research, we propose an ontology-based approach for extracting infor-
mation about development activities from weekly reports. The weekly reports of
departments contain rich information about their activities, but most of them
have been poorly reused because each weekly report does not describe the con-
texts of activities and the status transitions of events. Our ontology and informa-
tion extraction method constructs semantic networks of development activities
from the weekly reports and identifies the relations to internal documents. Our
system constructs a Semantic MediaWiki site from the networks; these form the
user interface. The site allows users to browse the development activities from
various perspectives and related documents as the contexts of activities.

2 Methodology

Fig. 1 describes the pipeline of our system. To design this pipeline, we borrow
a part of the architecture of DIG [4]. The inputs to the pipeline are the weekly
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reports and internal documents in the development departments. The output of
the system is a Semantic MediaWiki site. The pipeline requires a dictionary and
an ontology. We create the dictionary by merging some technical terminology
dictionaries in the organization. The words in the dictionary are categorized
within the classes of the ontology. The upper part of Fig. 2 shows a simplified
version of our ontology for explanation. The oval nodes define classes, and the
solid boxes define object properties. Each object property has domain/range
restrictions; for example, the restriction on the “object” property means that
each instance of the “Event” class might have one or more relations between the
“object” properties and the instances of the “Machine” class.
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Fig. 1. System pipeline
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Fig. 2. An example of an ontology and the result of NLP

As shown in Fig. 1, the pipeline consists of several processes.
The process NLP constructs syntactic trees from texts. It consists of three

subprocesses: sentence breaking, looking up words in the dictionary, and depen-
dency parsing using CaboCha [2]. The lower part of Fig. 2 shows an example
of the output of the NLP process. Each dashed box shows a Japanese word.
For explanation, some words are translated into English. The original Japanese
sentence is “ProductX NO KAIZEN(improvement) NOTAMENI ModuleY NO
JISSOU(implementation) WO KAISHISHITA(started).” The meaning is “In or-
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der to improve ProductX, we started the implementation of ModuleY.” The
Japanese words “NO,” “NOTAMENI,” and “WO” are function words that indi-
cate the syntactic roles of phrases; for example, the word “WO” indicates that
the previous phrase is the object of the following verb. The dashed curved arrows
show the dependency structure of the sentence.

The process Creating instances creates instances for words and annotates
them with their classes. For example, the word “Improvement” in Fig. 2 indicates
an instance of the “Event” class.

The process Metadata extraction extracts the title, filename, creation date,
authors, and keywords as metadata from each internal document. The metadata
are encoded to instances and relations directly.

The process Creating relations creates relations between instances. When
a sentence has multiple instances and the types of the instances satisfy a do-
main/range restriction of a particular property, the system creates a provisional
relation; this is similar to the approach in [5]. The system evaluates the cer-
tainty of the relations by using a one-class classifier of machine learning. The
features for machine learning are created by encoding paths between words on
the dependency structure. Currently, we deploy libsvm [1] for machine learning.

The process Linking instances completes semantic networks by creating sameAs
relations over sentences. The conditions for creating the relation are as follows:

1) the labels of two instances are the same or similar, or

2) most of the properties between the two instances are the same or similar.

Condition 1) is used to identify persons, organizations, products, or compo-
nents, and condition 2) is used for events. In our case, most of the names of
events consist of common nouns; therefore, we could not use condition 1) for
identifying events.

The process Visualization creates Semantic MediaWiki pages from the se-
mantic networks. The system creates the pages for the instances in the semantic
networks. The pages include the hyperlinks of the relations with some visualiza-
tion methods, i.e., an infobox, a table, text, or a diagram.

3 A Case Study

We prepared 408 sentences of 30 weekly reports about a specific product in a
production design department. The system constructed semantic networks that
included 1351 instances and 667 relations.

Fig. 3 shows a screenshot of the Semantic MediaWiki site from the reports.
The system provides some different viewpoints for the development events. The
left window describes the state of an event. The infobox on the right side of
the window shows the properties of the state and the event. The upper-right
window shows a page for one product. The table in the window shows the events
associated with the product and their latest statuses. The lower-right window
shows the relations between two organizations as a semantic network. These
Semantic MediaWiki pages also include hyperlinks to internal documents. Users
can access detailed information about events by clicking the hyperlinks.
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Fig. 3. User interface of the system

4 Conclusion and Further Work

We have described a method for constructing semantic networks and Semantic
MediaWiki sites of development activities using information extraction tech-
niques. The system provides developers with access to events and internal doc-
uments with Semantic MediaWiki sites from some perspectives, for example,
products, events, and relations between organizations.

In future work, the usefulness of this system in practical contexts in particular
development departments will be assessed.
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