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Abstract

In this paper, we describe a local safety knowledge
sharing system among the community. Our system
makes it possible to share detailed safety knowledge,
which includes location and time of fearful,
unpleasant, or annoying matters which citizens
experience, items of their concrete contents, the way of
presenting them, etc. In the system, specification is
represented according to each type of information in a
simple manner. Our system is based on open source
contents management system (Xoops) and utilizes map-
related web services. These features enable citizens to
manage and evolve our system to suit the needs of the
community. As a result of the field experiment in
collaboration with citizen IT (Information Technology)
volunteers working in Higashi ward of Nagoya, we
confirmed citizens were able to manage our system
easily and proactively. This leads to the effective
sharing of local safety knowledge among the
community.
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1. Introduction

Recently, various kinds of map-based information
for the safety have been provided on the web, such as
crime map and traffic accident map [1]. They are
usually produced by public agencies, for example in
San Diego [2]. Being informed about crime in one's
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community is the first step in preventing future
occurrences.

On the other hand, local citizens have a fearful,
unpleasant, or annoying experience through daily life
[3] and often tell them to good friends in
neighborhood. For example, “children always dash out
from this street corner”. Such implicit knowledge is
also vital to make daily life safe, therefore, it is useful
to share and utilize them among the community.

There are many failure factors in knowledge
management [4]. We should consider them in the
context of the community-based knowledge system. In
sharing citizens’ experiential knowledge by using a
web-based system, it is important to formalize and
organize it to make it easy to utilize. And it is
necessary to care for and improve the knowledge
according to the situation in a community and the
change of social trends. For this reason, local citizens
who have been deeply involved in the community
should manage the system proactively to continue
knowledge sharing. Additionally, various types of
matters happen in their living environment and the
natures of safety information about them such as
privacy risk differ from each other [5]. Therefore we
need to decide its content and how to present it by
thoughtful and in-depth discussion. From this point of
view, it is not practical to try to share safety knowledge
about a number of types of matters and flexibility is
required from the system.

The purpose of this study is to develop a local
safety knowledge sharing system which can be
proactively managed by citizens and is a repository to
store a variety of knowledge. Sharing citizens’
experiential knowledge among the community will
raise the safety awareness of them and lead them to
safe living environments.
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2. Related Works

In this section, we describe related works and our
approach. A number of systems to share local safety
knowledge have been researched and developed and
there are a lot of places for doing that on the web. They
use various tools, for example, map-based system [3]
[6], Blog [7] [8], etc. Although these efforts are
significant, they have the following problems: (1) They
focuses on a single type of matter; (2) They manage
the knowledge separately using various tools such as
map-based system, BBS (bulletin board system), etc;
(3) They just store the knowledge in order of inputted
time. As a consequence, they are inadequate for
sharing various kinds of safety knowledge. In addition,
map-based systems have the barriers of cost and
technical expertise. Thus, it is difficult for citizens to
manage them ending in closing some map-based web
sites. For example, Kadoma city’s PTA (parents and
teachers association) conference and Fit-Mall, we
cannot access their web sites.

In contrast, one of the notable features of our study
is that our system makes it possible to share local
safety knowledge according to the specification of it.
Each information includes details of location and time
of each type of matters (city block, pinpoint location,
date, time zone, etc.), items of its concrete contents, the
way of presenting it, etc. The specification is
represented by how to customize and package multiple

parts to input and present safety knowledge according
to the type in a simple manner. That is it describes the
structure and organization of safety knowledge. It is
possible to extend its function just by adding a part,
and even those who are unfamiliar with a program can
easily change input items of safety knowledge and the
way of presenting it. Further, our system is flexible to
the change or addition of safety knowledge that
citizens want to share. In addition, we have developed
the system based on open source contents management
system (Xoops). It manages all safety knowledge in a
unified way on Xoops. And Xoops has the feature that
one can manage the functions of a web site as modules
[9]. Moreover, we realized the function to manipulate a
map using web services. These features enable citizens
to manage and evolve our system to suit the needs of
the community.

We have also proposed a system design on the web
for secure of safety and security on the bases of the
needs investigation [10]. In this paper, we will describe
technical efforts to achieve the purpose and originality
of our study mentioned above including a field
experiment to examine the effectiveness of our system.

3. Details of Our System

In this section, we present out local safety
knowledge sharing system.
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Figure 1. Outline of our system
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3.1 Features of the System

Figure 1 indicates the outline of our system. It
represents safety knowledge in a unified format
composed of when, where, and what blocks. Each
block has multiple attributes, and the knowledge is
linked to public web pages and map data. The
specification of the safety knowledge describes its
structure and organization. It is managed by a group of
local citizens. Our system controls the registration and
search functions by combing input parts or templates
according to the specification. Local citizens use the
functions through a web browser.

The system has the following three features.

First, our system manages the specification of
safety knowledge on each type of matters, and makes it
possible for citizens to share the knowledge according
to it. This mechanism also helps citizens represent their
safety knowledge uniformly.

Secondly, our system is based on Xoops and makes

<type cn="caution places" id="1">
<input>

<item php="machipart.php" choume="1"/>

<item php="latingpart.php' />
<item php="jikantai.php"/>
<item php="tenki.php"/>

___________________

effective use of map-related web services (Google
Maps [11] and geocoding web service [12]). That is, in
our system, all safety knowledge is managed on Xoops
and a mapping function which links safety knowledge
to a map is provided, too. And citizens who have no
expertise can manage the system.

Thirdly, our system presents safety knowledge on a
map and a calendar and combines citizens’ experiential
knowledge with public agencies-supplied one on the
web such as crime prevention tips. With these
functions, safety knowledge is presented in a method
that can be understood easily, and it enhanced the
value of the information.

3.2 Functions of the System

We used PHP (Hypertext Preprocessor) [13] to
make our system. It is a server-side scripting language
and can be embedded into HTML. It was originally
designed for producing dynamic web pages. We also

<item php="'detailO0.php" cap=""caution">
<option n="0">crossing</option>
<option n="1">passage</option>
<option n="2">red light running</option>

</item>
</input>
<output>---</output>
</type>
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used a PHP template technique (patTemplate) [14]. It
separates the application logic from the layout and
design of web page and makes it easy to maintain a
web site. Moreover, we used Ajax (Asynchronous
JavaScript and XML) [15] which is a technique for
enabling a web browser to communicate with a server-
side script by means of XML (eXtensible Markup
Language).

3.2.1 Specification and Management of Safety
Knowledge

The essence of the system becomes clear when
based on 5W1H (when, where, who, what, why, and
how) information. In other words, our system segments
citizens’ experiential knowledge into when, where, and
what blocks to manage it effectively. The when, where,
and what blocks store time, location, and concrete

Type Type

contents according to the specification of safety
knowledge, respectively. To realize it, we made parts
for each input form of pinpoint location, time zone, etc.
using PHP. The specification is defined by packaging
the parts. One can also specify how to customize the
part and the options in a selection box. Our system
represents the specification by using XML. In the
XML, a type element is corresponding to each type of
a matter, and it contains item elements for input parts.
Through it, the controller of our system arranges
knowledge input screen (see Figure 2). And then safety
knowledge is organized in the form of when, where,
and what.

On the other hand, a position and a time are
effective as the method of arranging information.
Consequently, our system presents safety knowledge
on a map and a calendar. We made the functions to
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display map and calendar using a PHP template
technique. Which function is used is included in the
specification of safety knowledge. That is to say, it is
defined according to the type of matter.

3.2.2 Usage of Web Services of Map and Display
Function

(1) Linking of safety knowledge to a map

Geographical position data, such as latitude and
longitude, is necessary to link safety knowledge to a
map. To make it easy for citizens to input such data,
our system displays the area around the address
selected by them on the resulting map (see Figure 2).
They can input it by just clicking the position on the
map. To provide a map containing appropriate area, it
is necessary to convert a user-selected address into the
corresponding position data. But, that requires a large
amount of data and a complex program. Therefore, our
system makes use of an external web service with such
conversion functionality. Figure 3 indicates the flow of
input of safety knowledge. We added an address to
position converting function to Xoops, which receives
a user-selected address, invokes the service and returns
the response from it in the XML format. A web
browser calls the function to display position
specification screen by using Ajax technology. Citizens
can input geographical position data on the screen. For
this reason, they can easily link safety knowledge to a
map.

(2) Displaying safety knowledge

Figure 4 and 5 are presenting safety knowledge on
a map and a calendar through the specification,
respectively.

To present the knowledge on a map, it is necessary
to associate Xoops with Google Maps. We realized this
association by making a search function available as a
web service. The service returns search results in the
XML format. When the system receives a request from
a browser, the controller sets search criteria, such as
address and type of matter, to a map-template and
returns it. The map-template contains a JavaScript to
handle Google Maps. And the script sends the search
criteria to the search function and plots the results on a
map. Since the map contains the area of user-selected
address, citizens can learn what happened in
surroundings easily.

However, there is knowledge which should not be
presented on a map, for example, when it contains a
privacy issue. Such knowledge is presented on the
calendar. Therefore, it is possible to learn what and
when happened.

In addition, to increase the value of citizens’
experiential knowledge, our system combines it with
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public agencies-supplied one. It does not relate to them
statically, but manages related knowledge with the
specification of safety knowledge and combines it
dynamically in providing citizens’ experiential
knowledge. This makes it possible to provide timely
knowledge.

4. Evaluation and Discussion

We have been building an online portal site in
Higashi ward of Nagoya in collaboration with citizen
IT (Information Technology) volunteers working in the
area. The portal is based on our local safety knowledge
sharing system. In this study, we carried out a field
experiment of our system on the portal. In this section,
we discuss the result of the experiment.

4.1 Outline of the Experiment

We evaluated the following aspects based on the
features and functions of our system through the
experiment:

(1) Promising of the system

(2) Proactive management of the system by citizens

(3) Ease of inputting safety knowledge

(4) Effectiveness of the way to provide safety

knowledge

Twenty-one people who live in Higashi ward of
Nagoya participated in the experiment. They were
recruited through the volunteers and announcements in
several community events. They used the system for
one month from mid-January 2007 freely. We sent a
questionnaire to them by e-mail. In the questionnaire,
we asked about ease of operation and effectiveness of
using a map and a calendar, as well as usefulness of the
system. We used a 5-point scale with 5 being the
highest score for each question.

We received answers from 14 people. The time that
they spend on the Internet per week varies under 30
minutes to more than 5 hours, and most of them use it
with ADSL or higher speed connection services. All of
them can use e-mail without difficulties.

4.2 Customization of the System for the Field

To evaluate our system in the field, target
knowledge in the experiment is determined from the
discussion with the volunteers. It includes two types of
matters, which are "caution places" and "suspicious
visitors". Table 1 shows input parts of their
specification. The knowledge on "caution places" is
linked to a map. In addition, we excluded input form
including free description because improper purposes
can not be input and administrator does not need for
checking citizens-inputted knowledge at all times.
Moreover, when citizens input knowledge on
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"suspicious visitors", the system leads them to proper
web pages to get crime prevention tips and supporting
information provided by public agencies, since they are
not common knowledge. We were able to easily
customize our system for the field.

Table 1. Targeted safety knowledge and the
specifications

Type Input parts
address (town name and street), position
Caution data, time zone, weather, exercise of
places caution, watch out for, why that
happened, level of risk
Suspicious | address (town name), who came,
visitors what he/she said, level of risk

4.3 Results and Discussion

(1) Promising of the system
We asked participants questions about the citizens
inputting local safety knowledge each other and
browsing it freely. As shown Table 2, we got good
results about either. And we received the following
positive comments:
—  With the knowledge, I can call the attention of
my children to the place and matter.
— I can tell neighbors the knowledge.

— To accumulate local safety knowledge we
start by inputting it to ourselves. This will
cause us to think of the safety.

These comments suggest that using our system will
lead to transfer and enrichment of citizens' safety
knowledge. In addition, because it is formalized and
combined with public agencies-supplied one by
inputting it, our system has the potential to become a
system to practice the SECI (Socialization,
Externalization, Combination, and Internalization)
model in the community. It is a representative model of
knowledge creation process [16]. By doing that, it is
expected that citizens’ knowledge about safety will
improve continuously.

Table 2. Evaluation results about usefulness of our
system (averaged)

Explanation Evaluation
Citizens input safety knowledge each
4.0
other
They can browse it freely 4.1

(answer=14, highest=5)

These results show good side of our system.
However, to practice the SECI model, we need to
further develop and evaluate functions for the system
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to serve as a place to create knowledge. In addition,
many participants gave us comments that increasing
the input of knowledge by citizens is necessary. Thus,
it is also a key challenge how to promote knowledge
input.

(2) Proactive management of the system by citizens

We had a lot of discussions with the volunteers to
choose the options in each input form and public
agencies-supplied knowledge. Even those who are
unfamiliar with a program were able to incorporate
voices in the discussions because all they need to do is
just modifying XML file managing the specification.
This feature enables our system to flexibly correspond
to changes of options and web pages selection.

And the volunteers’ portal site based on our system
was opened to the public in April 2007 [17]. Figure 6
shows the framework of the portal. Until then, they
added new functions to the site in order to provide
various kinds of local information. For example, event
information, picture of town's good spot, etc. We
introduced a module which will meet their needs to
them, and then they customized the module to use it on
their site by themselves. In addition, in running the
portal, there were several requirements, for example, a
new function for an event, a new input item of safety
knowledge, etc. We were able to meet them just by
adding and modifying the parts, specification, modules,
and theme and templates. Moreover, although one of
the volunteers had managed a site to provide local
information using only HTML before the portal, all of
them manage it at present. And it is still growing little
by little. Consequently, we can see that citizens are
able to manage our system easily and proactively. So
far, about one hundred and twenty people registered as
a user of the volunteers’ portal site. Some of them
inputted safety knowledge.

(3) Ease of inputting safety knowledge

Six people inputted safety knowledge. The
knowledge shown in Figure 4 and 5 were inputted by
them. All of them registered "caution places". The
number of “caution places” is 21. They were able to
link the knowledge to a map without difficulty. On the
other hand, 5 “suspicious visitors” were inputted by
one person.

Volunteers had different opinions to whether they
were able to input safety knowledge -easily.
Participants who answered "difficult” chose more
unnecessary input items than ones who answered
"easy". With regard of excluding free description,
participants who answered “easy" commented that they
want to input more specific information. With regard
of arranging knowledge input screen according to the
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type of matter, average of evaluation points was 3.8.
Further comments were that it is inevitable.

These results show that citizens who can exchange
e-mail without difficulty are able to input their safety
knowledge linked to a map. We found that it was
necessary to input safety knowledge according to the
specification. Arranging input screen according to
user's position as well as the type of matter will make
our system better.

(4) Effectiveness of the way to provide safety
knowledge

Our system presents safety knowledge on a map
and a calendar and combines it with public agencies-
supplied one. Table 3 shows the evaluation results
about these functions.

With respect to presenting it on a map, we received
good results. The evaluation result about combining it
with public agencies-supplied knowledge was also
good. However, the others were not so good. This may
be explained by the facts that almost all of inputted
safety knowledge are about "caution places” and that
map and calendar with all knowledge are displayed at
the first screen. In fact, we received the following
suggestions:

— It is better to display a larger map to show the

position of the knowledge more clearly.

— It is better to display the map above the

calendar at least.

We also received requests for providing a list of
safety knowledge. However, the person who gave
above suggestions evaluated using both a map and a
calendar as the type of matter highly (the point was 4).
In addition, with respect to displaying the map and
calendar, we received the following favorable
comments:

— Itis possible to see at a glance what happened.

— We will come to an understanding of what

day of the week a matter occurs.

These results show that each of map and calendar is
effective  for presenting citizens’ experiential
knowledge and combing it with public agencies-
supplied one is useful. Providing knowledge according
to a school district and listing it is necessary.

Let us summarize the main points that have been
made clear in the experiment as follows:
— Promising of our system is high.
— It can be proactively managed by citizens and
has flexibility.
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— Local citizens who can exchange e-mail
without difficulty can link safety knowledge
to a map.

— Presenting safety knowledge on a map and a
calendar and combining citizens’ experiential
knowledge with public agencies-supplied one
are effective for sharing safety knowledge
among community.

— How to input safety knowledge and how to
provide it besides them need further
discussion.

We confirmed that our system was effective for
sharing local safety knowledge among the community.

5. Conclusions

In this paper, we developed a safety knowledge
sharing system that citizens were able to manage
proactively. Our system is based on Xoops and utilizes
map-related web services to provide a mapping
function. In the system, citizens input and share safety
knowledge according to its specification, which
includes details of location and time of each type of
matters, items of its concrete contents, the way of
presenting it, etc. We conducted a field experiment in
collaboration with citizen IT volunteers and confirmed
effectiveness of our system. They have managed their
portal site based on our system.

The future work is to add new functions such as
one to aggregate collected knowledge in various
aspects. In addition, it is important to discuss and
incorporate the way to increase input of knowledge. So
far inputted knowledge is insufficient since there are
about 5 inputs per month. Moreover, it is necessary to
develop a function or a tool to facilitate change and
addition of the specification.
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