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/|

A EFL - B E T
IMADA Hirofumi and NAM GUNG Moon

The purpose of this paper is to discuss the applicability of the method for evaluating road traffic
safety based on not the number of traffic accidents but the information of traffic flow which we can
casily obtain. Therefore, the process of the occurrence of road traffic accidents was made clear
systematically.  In particular the traffic safety at and near intersections is investigated.
We apply fault tree analysis for this investigation. Firstly, the top event, the occurrence of road
traffic accidents divided into basic events. Secondly those basic events are quantified by means of
simplified probability distribution. Finally, the occurrence probability of the top events are calculated,
and the dominant basic events affecting on the top events are analyzed.

The obtained results from this study are summarized as follows. We find out the fault tree analysis

is able to make clear the process of the occurrence of traffic accidents, and explain the relationship
among the top events and basic events by means of calculating the occurrence probability of the top
event based on the probability of basic events. Simultaneously, we can find out that fault tree analysis

is the useful method for evaluating the road traffic safety.

F—T— K 7zwkv)~ﬁﬁ RimzaRHlE, AW, 2R
Keywords : Fault trec analysis, Methods for evaluating traffic safety, Traffic Flow, Traffic accidents at
intersections
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A STUDY ON COMPUTER SYSTEM FOR REPRODUCING URBAN
TRANSPORTATION PLANNING WITH COMPUTER GRAPHICS

Tomohiko KUWADA*, Hirofumi IMADA**,
Makoto ICHITSUBO*** and Moon NAM GUNGH****

* Urban Traffic Engineering, ** Kure University,

¥** Kure National College of Technology, ****Wonkwang University

Summary; The purpose of this study is to examine the development of computer system which
participants in experiments can move around virtual urban space reproduced with computer
graphics and evaluate an urban planning. The basic matters, which the proposed system
requires, are cheapness and animation. We have aimed at developing a program with personal
computer and OpenGL language.

As results of this research, (1) we could arrange the procedure of reproducing urban space
with personal computer, (2) it is easy to develop a program by OpenGL language in
corresponding to peculiarities of planning. Moreover, (3) we could propose new method of
public involvement, which make residents understand city planning drastically, because we

can carry easily the system with a personal computer at any planning explanation meeting.

Keywords; urban landscape, computer graphics, animation, public involvement, sequence

landscape, Open graphics library, Open graphics library utility toolkit.
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Some Problems of Computer Support Systems for Road Safety Audit
-The Present Situation of Great Britain and Introduction into Japan-

SHEMR: - BEE Hixx
Hirofumi IMADA and Moon NAM GUNG

Summary:

In 1992 road safety audit system was established in Great Britain, this system is a formal
procedure for assessing accident potential and safety performance in the provision of new
road schemes, and schemes for the improvement and maintenance of existing roads. These
audits are carried out by specialists with appropriate experience and training, and who are
independent, these results must be reflected in those schemes and transportation must be tried
to improve safer. In order to be effective auditors may refer to a lot of past case studies of
safety audit and information from a wide area of related to p]anning safety measures. At that
time computers will play an important role in auditing road safety, because a lot of time,
works, and cost are spent. Therefore, the objectives of this study are to examine and discuss
computer system for safety audit in Great Britain and the introduction of it into Japan.
Obtained major results are as follow; In Great Britain (1) Word and Excel are usually used for
documents of road safety audit, (2) computer software for road safety audit are on sale, some
of auditors use them, (3) there are few databases which are widely opened for auditors. In
Japan (4) computer system for supporting safety audit must be developed from now. Finally,

the computer system, which we can hold jointly various information among auditors and

organization, have to constructed as soon as possible.

Keyword (F— 7 — F):

road safety audit system GERSZEA2EEZH ), computer support systems (= > & 2 — &
XS AT b)), computer software (22 Bz — & Y 7 1), database (7 — & ~X— R), joint
ownership of information (1§ ¥t ® £ 4), internet (- > Z —F v )

BREHZFBRF (Faculty of Social Information Science, Kure University)
B KB THKE (Faculty of Engineering, Wonkwang University)
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TRAFFMAP CASUALTY ANALYSIS 03/03
AccsMap - Accident Analysis
Accidents between dates 01/01 31/12 (36months)

Select Road class = Within Polygon 675

All Road Users

Age Group | Sex Fatal | Serious | Slight | Total

0~ 4 Male 0 0 0 0
Female 1 0 3 4
All 1 0 3 4

5~9 Male 0 2 7 9
Female 0 0 5 5
All 0 2 12 14

10 ~ 14 Male 0 1 w j 1u
Female 0 1 5 6
All 0 2 15 17

15~19 Male 2 5 13 20
Female 1 2 10 13
All 3 7 23 33
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A STUDY ON DEVELOPMENT OF TRAFFIC DATABASE
MANAGEMENT SYSTEM

Byung Joo LEE*, Hirofumi IMADA** Moon NAM GUNG*
* Wonkwang Univesity, ¥* Kure University

Summary; In this paper, System that unifies and operates at one by 1) GIS, 2) Traffic Facility
Information and 3) Traffic Accident Information, was realized for develop Traffic DATABASE
Management System as a final object. For that, It was analyzed management states of Traffic
Facility Information and Traffic Accident Information through field survey, and get informations
for design a Traffic DATABASE Management System. We have designed Traffic DATABASE
Management System's Logic that being based design information, realized each Traffic Facility
System and Traffic Accident Management System based on Logic, and constructed a Traffic
DATABASE Management System as unifying a realized system. Not developed promoted Traffic
DATABASE Management system as grasping problems of system. The result of unification test,
demands rapid processing of vast information emanating from the topography of land, its
geo-spatial and facilities concerned, and calls for plan alteration and the maintenance, repairs and
administration of the facilities. The GIS approach used in this study will greatly contribute in the

improvement of planning and decision-marking processes.

Keywords; geographic information system, traffic facility, transportation system, traffic accident,

database
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Abstract

The road safety audit is to check out safety problems of new traffic schemes and to
ensure a high level of safety for all users. The safety audit should be systematic
operation of roadway to reduce future problems, including modifications of existing plan.
There are few data and useful system for supporting road safety audit in Japan.

The goal of this paper is to develop the computer system of road safety audit, which
is the effective monitoring and the evaluation system to estimate road safety activities
for road users. This system is based on Kansei Engineering since the road users have
such kinds of human feclings (Kansei) of "comfortable, safety and dangerous". Kansei
Engineering is able to transfer these "Kansei" to the field of visual design. This system
for safety audit is constructed by four sub-systems: visual information, evaluation,
estimation and assessment sub-system. And we could obtain the databases of driving
information to identify the relationship between traffic information and estimation of
general users. The traffic specialists are able to ensure high safety using this system
when road designers plan a road sign, cross slope and so on. We showed the case of the
tunnel landscape on this system.

Introduction

The road safety is a number of most important problems of a national plan because
every year more than 1.17 million people die in road crashes around the world. The
losses of road accidents undoubtedly inhibit the economic and social prosperity of
countries. At that time we need to plan the road safety from the beginning and to reduce
future accidents. The road safety audit system, which was established in UK. in 1992, is
a formal procedure for assessing accident potential and safety performance in the
provision of new road schemes. This system is to ensure a high level of safety for all



users, and schemes for the improvement and maintenance of existing roads. As
specialists with appropriate experience and training carry out the audit, results are
reflected in new schemes and transport situation. It is important that this system should
be systematic operation of roadway to reduce future problems. There are few database
and computer system for supporting safety audit in Japan. In order for auditors to apply
various information and situations, we need to develop the computer supporting system
for safety audit.

Improving road safety requires investigating both the road designing and the human
activities. The road users have such kinds of human feelings (Japanese; Kansei) of
"comfortable, safety and dangerous". The sophisticated users desire intelligent traffic
systems that match their own feelings of safety requirements.

We have Kansei Engineering (KE) that is an ergonomic technology of user-oriented
product development[1] [2] [3] [4] [5] [6]. Kansei Engineering that was founded by M.
Nagamachi in Japan aims to produce a new product based on the user's fecling and
demand[7] [8]. And then we can easily use KE for application of the information system.

Accordingly, the goal of this paper is to develop the computer system of road safety
audit, which is the effective monitoring and the evaluation system to estimate road safety
activities for road users. This system for safety audit is constructed by four sub-systems:
visual information, evaluation, estimation and assessment sub-system. And we could
obtain the databases of driving information to identify the relationship between traffic
information and estimation of general users. We showed the case of the tunnel landscape
on this system. The experiments based on the semantic differential method (SD) are
conducted to observe individual difference of the road views stimulated by the
photographs. The data is obtained in this way provide us with a great deal of information
concerning the emotional structure of view through the factor analysis, and the
correlation between road elements and Kansei through the quantification theory type 2.

Scheme of system of road safety audit

A schematic demonstration
of road safety audit is showed in
Fig.1.

First of all, the road project SUE SR TR é
is designed based on ftraffic [ 1. Road Planning || 2. Monitoring | [3. Processing |
planning. The design elements
of road are lane number, lane
width, cant, vertical alignment,
traffic sign and so on. Secondly,
the effective monitoring is [ 5. Road Safety Audit |- | 4. Database |
required to track progress of
road safety activities and to
estimate  the safety efforts.
Information including both physical and psychological data is the cornerstone of all road
safety and is essential for the diagnosis of the traffic problem. Thirdly, we processed
these data by computer in order to focus on road safety. Next, we have many databases
for diagnosis, planning and evaluation. Finally, specialists of road safety audit use these
databases for the improvement and the maintenance of a road.

A scheme of computer system of road safety audit is showed in Fig.2.

This system that mainly consists of Kansei Engineering expert system is the
communication system based on collaborative work of designing through Internet. This
system supports many users such as inhabit, designers and specialists with Internet. This

Fig.1 A schematic demonstration of road safety
audit
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Fig.2 A scheme of computer system of
road safety audit

Fig.4 Evaluation sub-system Fig.5 Assessment sub-system

meant that users who input Kansei into this system are able to see photos and video
corresponding to each part of feeling. This system consisted of four sub-systems; visual
information, evaluation, estimation and assessment sub-system.

Visual information sub-system has two databases; Kansei and design database.
Kansei database consists of approximately 1,800 Japanese adjectives. Design database
consists of some images such as photos, graphics, video image and animation. This
sub-system represents both the Kansei and design image based each databases when
users image the road condition (Fig.3). Those databases are very important in the
improvement of the road.

Evaluation sub-system is prepared both Kansei and images. These images are
displayed on the computer and the subjects evaluate each image on the scale of some
adjectives pairs (Kanse1), using this sub-system (Fig.4).

Estimation sub-system is analysis system. The obtained data provide us with a great
deal of information concerning the emotional structure through the multivariate analysis,
and the correlation between design elements and Kansei words.

Assessment sub-system shows information of road safety audit based on estimation.
The new image could be offered safety score on this sub-system when you input the
image and design clements corresponding to this (Fig.5). This system indicates more
three images of the similar score of safety based on design database.

We can look at these system based on KE more closely in next section.



Experimental procedures of tunnel landscape

We showed the experiment of safe audit of the tunnel landscape using this system
(Fig.6).

Since we intended to investigate the
improvement of tunnel entrance, the field
of vision of sampling was reviewed in 60
degrees of driver. This is the most
important vision from the front and is
called the glare zone. Twenty-seven
photographs (scenes) that had noticeable
constituents of image were selected
among 735 scenes of driver’s views on
highway, Japan. The constituents of road
safety were 12 items; fecling of the speed,
entrance design, occupation area of Fig.6 Tunnel landscape on highway
shadow into tunnel, occupation arca of
soiling on entrance, pictograph, green, entrance color, driver’s age, driver’s sex, driver’s
occupation, the use frequency of the highway and driver’s career.

About 400 adjectives for the evaluation of driving was sampled from a number of
past studies, we selected 8 pair adjectives to make the form using the semantic
differential method. Eight feelings were “casy to drive”, “easy to go into the tunnel”,
“easy to see inside the tunnel”, “harmonious”, “easy to see the tunnel entrance”, “open”,
“Anxious about the entrance” and “Anxious about the brake”.

The subjects were 27 adults (men and women from 20 to 50 vears old having driver’s
licenses) living in Hiroshima Prefecture. The subjects evaluated each photo with
semantic differential scale of each Kansei word.

Results and discussion of tunnel landscape

By the results of the factor analysis (accumulated proportion 78.4%), the evaluation
of individual tunnel was consisted of two emotional axes: anxiety and recognition. We
paid attention especially in the road maintenance due to improve road safety. One result
“Anxious about the entrance” of eight feclings was shown in the following.

The top five constituents of road safety were shown in adjective “Anxious” since the
partial correlation coefficient was used to determine the rank.

The items felt “Anxious about the entrance” were as follows.

1) There was pictograph on all entrance area.

2) Driver’s career was more than 10 years.

3) Entrance color was red and yellow.

4) Occupation area of soiling was more than 60%.
5) There was no feeling of the speed.

First and foremost, when there is pictograph on all entrance area, we felt it to be
“Anxious about the entrance”. In other words, when there is no pictograph on entrance
area, we felt it to be “Safety”. Secondly, when driver’s carcer is more than 10 years, we
felt it to be “Anxious about the entrance”. We are anxious about the entrance when it
gets accustomed to the driving. Next, when entrance color is red and vellow, we felt it to
be “Anxious about the entrance” When there is no color on entrance area, we felt it to

be “Safety”. Next, soiling area and feeling of the speed are important element of safety
audit.



In the other emotions (Table 1), we realized that “pictograph™, “driver’s career” and
“entrance color” were important elements. Accordingly, we understood that these items
were key factors to assess safety score on computer system, were critical points to
improve road planning for road specialists.

The new photo of tunnel entrance was offered safety assessment on this svstem
(Fig.7). The safety score of this tunnel landscape was shown 50 point on this system
since there was colorful pictograph on all tunnel entrance.

As mentioned above, in considering the road safety audit, design clements of tunnel
landscape and driver’s career were important. Thus. these results led to the conclusion
that the road evaluation (safety audit) was influenced by compound interactions between
road design elements and driver’s characteristics.

Table 1. Rank of Constituents

Anxious Anxious easy to go easy to see | easy to see
Rank | about the about the into the harmonious |easy to drive open the tunnel inside the
entrance brake tunnel entrance tunnel
(R2) (0.222) (0.268) (0.291) (0.271) (0.288) (0.246) (0.219) (0.239)
N . [ . i : shadow
1 pictograph pictograph entrance color | entrance color |- driver's career | entrance design | driver” s carger
occupation
T Sy i shadow
2 driver|§ careeri driver’ s career speed entrance design| entrance color | entrance color speed
: : occupation
3 entrance color | entrance color | driver’ s career pictograph pictograph pictograph use frequency pictograph
soiling . iy S .
4 speed pictograph driver’ s caraér speed driver’ s'career | entrance design| entrance color
occupation : D :
X i soiling shadow soiling
5 speed entrance design| use frequency occupation entrance color
occupation occupation occuipation
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Fig.7 Safety audit of tunnel landscape on highway



Conclusions

Conclusions were summarized as follows within the scope of this work.

We could develop the computer system of road safety audit in Kansei Engineering.
We constructed Kansei and design database as one of the road safety databases. This
system offered safety score in considering road safety. We understood that “pictograph”,
“driver’s career” and “entrance color” were important elements in the experiment of the
tunnel landscape.

We understood that the road safety aundit was influenced by compound interactions
between road design elements and driver’s characteristics.
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Constructing Method of Traffic Accidents Prediction Model for
Safety Evaluation at Intersections
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Kim, Won Chul - Lee, Soo Beom - Namgung, Moon - Hirofumi Imada

Abstract

Traffic accidents are occurred by interaction of road environmental factors, human and vehicle factors.
Eépecially. it is known that intersections are the most dangerous section on road and the predictions of traffic
accident at these sections are needed. As an approach to solve these problems, to estimate the number of traffic
accidents that used for evaluating the safety and selecting the improvement business ranking of intersections. In
these case, the most important thing is that constructing the prediction model of number of accidents which has
highly hit-ratio. This paper, to evaluate the safety of intersections, makes four prediction models to estimate the
number of traffic accidents with Multiple Regression Theory, Quantification Theory, LISREL Theory and Fuzzy
Reasoning Theory. As applied the constructed prediction model to four intersections, prediction model with
Fuzzy Reasoning Theory is the most appropriate than others which have been used to evaluate the safety and to
select the alternatives for implement business of intersections.

Keywords : traffic accidents, multiple regression theory, quantification theory, LISREL theory, fuzzy reason-
ing theory
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