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Road Accidents Analysis
While designing the road networks, data related to

dangerous and safe stretches are collected. This helps in
planning road improvement schemes. Accident records
can be misleading as the frequency of accidents varies
considerably. The problem of getting reliable estimates
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of the long-term road accident frequencies at individual
road location is a challenging problem.  The data mining
of previously collected data of road networks will help
in identifying high risk sites inspite of fluctuating fre-
quency of accidents. The data mining exercise could be
carried out using the cause and effect process data re-
lated to accident frequencies, environmental and other
variables [10].

In other studies [11], varieties of data mining tech-
niques have been applied by the participating partners
(e.g. Leuven, Prague, Ljubljana, Bristol).  Highlights of
the data mining studies on road accident analysis were
as follows:
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Pavement Management Data
Conventional Pavement Management System

(PMS) generates a large amount of data. The analysis of
such datasets has been great challenge to many highway
agencies to take major decision for pavement mainte-
nance and rehabilitation.  In recent time, data mining tech-
nique has been used to pavement serviceability ratings
(PSR), as an indirect way of obtaining the remaining life
of pavements. Recently, data mining study was carried
out for the parameters such as were the present service-
ability rating, rutting, ride quality, condition, cracking,
year the pavement was last worked, AADT, overlays,
original surface, and surface type [4]. Further, study can
be carried out considering parameters like the percent-
age of trucks and passenger vehicles, design life of each
pavement, type of pavement (i.e. concrete/asphalt, and
if concrete, reinforced/un-reinforced or continuously re-
inforced), and environment. Great potential lies ahead
for data miners for PMS data.

Geographic Information Systems for Transporta-
tion Data

In Geographic information systems (GIS) for trans-
portation, interconnected hardware, software, data,
people, organizations and institutional arrangements (for
collecting, storing, analyzing and communicating par-
ticular types of information about the earth) plays a cru-
cial role in generating huge amount of data [12]. In ap-
plication of GIS for transportation network, complex data

(e.g. logical, physical, real and virtual world) as given
below (Fig 2) are generated.

The above-discussed GIS based multifaceted trans-
portation data has complex relationship with each other.
Data mining can be an excellent tool to identify these
complex relationships between data nature of logical,
physical, real and virtual world

Global Position Systems Data
An automated technique such as Global Position

System (GPS) has been advocated for navigation appli-
cations in vehicles, and generating detailed maps against
the manual lane measurements. GPS generates position
traces with differential corrections. The size of such data
is too large and obtaining a refined map of these traces
has been a challenging task. Data mining approach has
been proposed to generate such refined map from GPS
data. This approach helps in lanekeeping and convenience
applications such as lane-changing advice [13].

Roadway Videologs Spatial Data
Video-logging systems use data collection vehicles

to collect the data on pavements and roadside structures
and to take videos of the right-of-way. The video infor-
mation used by highway agencies is stored in an analog
format and located at specific locations. The storage
media include tapes, films, and laser disks. Engineering
site data are stored in separate databases. The objectives
of such data collection are to obtain quickly and cost-
effectively acquiring spatially referenced geometric and
inventories data for roads and highways and to demon-
strate the use of those data for practical planning appli-
cation.  With the possibility of accurate spatial data rep-
resentation in GIS, there is need of extracting the neces-
sary information from videologs. Here data mining has
potential utility to extract the important features from
videologs [14].
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Road Roughness Data Analysis
Measurement of road roughness helps in getting an

over all idea about the quality of a pavement, road user
satisfaction and vehicles operating costs. In this regard,
highway engineers carry out systematic roughness sur-
veys with the help of roughness meters. During survey a
sizeable amount of data is collected for parameters like
Road ID, Local referencing points, road roughness etc.
[15]. The data mining tool can be used in determining
the relationship between the location, road user satisfac-
tion and road roughness.

In this section, various potential applications of data
mining have been reviewed in the context of transporta-
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tion engineering problems. Next section demonstrates the
data mining application for crash test data.
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For the demonstration of data mining application in
transportation engineering field, we have collected dataset
on Crash Test Dummies. Automobiles with dummies in
the driver and front passenger seats were crashed into a
wall at 35 miles per hour. National Transportation Safety
Administration collected the information how the crash
affected the dummies. The injury variables describe the
extent of head injuries, chest deceleration, and left and
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right femur load. The dataset also contains information
on the type and safety features of each crashed car  [16].
The dataset had 352 records and following variables.
Typical dataset is given in Table 2.
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Typical screen shot of WizRule is shown in Fig 3.
WizRule/WizWhy reads the data and allows fine-tun-

ing the analysis parameters such as “minimum probabil-
ity of if-then rules” and “minimum number of cases of a
rule.”  User has a control over defining exactly which
types of rules WizRule/WizWhy should look for.

WizRule/WizWhy identifies the rules based on the
data and discovers the deviating rules. The deviating rules
with the highest degree of unlikelihood are listed as sus-
pected errors. If-then rules generated using WizWhy are
as follows in Table 3.

The “Probability” in if-then rules is defined as the
ratio between the number of records in which the
condition(s) and the result hold, and the corresponding
number of records in which the condition(s) hold with or
without the result. The “Significance Level” means the
degree of the rule’s validity. It is equal to 1 minus the
“error probability”, which quantifies the probability that
the rule exists accidentally in the data under analysis.

Knowledge rules generated from a large size of
dataset using data mining tools can become an integral
part of Decision Support System or Knowledge Based
Expert Systems.
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Data mining problem of vehicle crash data was dem-
onstrated in a previous section. In the fields of transpor-
tation engineering problems discussed in the paper, there
is further scope to study in depth on data mining applica-
tions. One needs to address problems in the context of
data mining such as:
h ������
��� //����� ���� ������(� ��(
�� ��� "�
�

?������(�����
���������)
h !
�����������
����
���
��������(�������
�
h !�(
�
������������(������������
h ���"������(����/�
I��
��������/�"
�?

����
���
h ��
�����
�����"���������/��
���
h 2
��
����
�����
����������/�����A��?�
�(

h &����"���������;��
(������?�������
������
��)

B����
������������������"��
�����
����
�
�����
�
�
����
��
�
�
��
�P,Q)

C"
��(!���)�(�

.�������(� ��� "�������
���
�� �� ��
� �
���� ���
���
�
����(�/��
���� ����� ��(
� ������������)��
���
��J�
�� ���� /
�������(���������(� ���
� ������?��

���
�����������/���
����������(������������������������
����
� �
����(�� ��� ����������� �
���
��)�@���
� ����
�
��� ���� �������(��
��//�������� ��
�
� ���/��""��
���
���������(��
����J�
������������(����
�
����(�/��
�
�������������
�����
�
�
I��������������(��������/���
��"�
� ��������(� ������ ��� //����
�� ���� ���(��
�
//�������)
;�������//
�����
����������(��
��"��
��"�A�
(���������.�������(�������"�
�����
�����������
"�
� �����)��������/����"�
�/��"�
������ ����/�������

�(��

���(���
�"

���������
�������
�����
I�������
�����()�B���������
�//���"�������������
�����������
"�
���������(� ����� ��� ��
�� ��� ����
� ��
�/��"�
����
f�������W)���
��
�������
�������
��������������(

	���$
-"���/�������
�������������
�

����������������
������	�� ����
��	������������	��

��
'�,* �
���-
��
���&#	� ��(?�@��(((��(��>�� D
���
-�� ��(����� �

��	����
����#	� ���
.���	�
	
�1

���*#�
 =�(��?	���
��
���(�E�����.�.����F
��9

(�#���
���	�����7

���
�1
������������	
	����������������
��������

�2��*��
'�,*
���
.���	���	����
����#	�

	
�1
=�(>�	���
�����
�
#��
��

���(�E�����.�.����F
��9
(�#���
���	�����7

���
�1

�������������	
	����������������
��������

�
�	��������	����	�� �
�	��������������	��

�� ��
< �� ��(�?
	����
����#	� �� ���
.#
2�����0

����
�
)) �� �
������ ��(�����

������	
	�������� =�?(�
������ �������� �� �!����� (

�����	
	����������������
�������� ���(�G

�� ��(��������
���
.#
2�����0��	����
����#	�

�
-��������#	�
����
�
)9 �� �
������ �?(��=

������	
	�������� ?�?(�
������ �������� (�#���
���

��������
�������� E �����	
	������� ����(�G

������"
���
��
����
�����������
���
����������/�������

�(��

���()

Acknowledgement
��
�������?�������A
�������A�%%%"%)5����"!�3

�������?��(���?������(���
���/�����������
�������

��
�/��"�
�)

�$�$ $(!$�

,) B������)�!)R� &��
��A��%�/�����	)R� %������ &)� ��
����������<)�$����
�����A��?�
�(
�������
��������
�����(��$$$;�&�
��O��
�!;��&�
������"���(
��!$�
,55-)

�) 6������<)�.�������(����������K����)� ;�N�%�I���$��
���� %��/���������B�����
��� �����(��

���(��=�����
$��
���&�
����.)��)�����,��/)���+E�)

�) 2���%)��)����<
�����b)�.��!����(�����I/
���
����.�N
=
����=
�?��A��$//����)�;�N�&���

���(���������;��
��
�����������
�
��
������
��
������$//��
�����/�������
����I/
���
����!
������� ;��$��!����,���
�������
��(��*����.
�
�"
�����,�������(��K
��"��.
/���
��
���$
���/�
���(��

���(��;�����;�������
�����
������(��
6��(/�������,���.�<S! )

E) $������)��I/����(���
���
����&�
�
���!�(
�
��
.�)� ;�N�����/��������%�����������
�
��
�����������
�
���������!���������������???)���
)����
)
��O���O//
��O
���)/��

H) 6��(��!)�$)R����
��;���0)�B)�����$""�����.)�@)���������
���B����

��.
�A��/�.��!����(��������;�N�;����;��
���
����������
�
��
����%���
����!��������"
��
������%�
.�
(����$��S���"
��,�+,E��,554)1

-) ���
��;���0)�B)�����$""�����.)�@)�$����/���������#
��
��(�.��!����(������)�;�N�B������$���������
�
��
���
6��?�
�(
�.�����
���:�.��!����(��=
?�b��A��=
?
b��A��$�(�����4��,554)1

*) $""�����.)�@)R�!�A���A���;)�&)��������
��;���0)�B)�$�������
��������>�(��
���.��!����(�����������B����.
�
�����)

2�	C�	/����	0	�
.12�3
�	4	�""*�	���	5�����	1�	+�	�#$4��*



223

;�N�;����;��
������������
�
��
����%���
����!�����
��"
��
������%��.�
(����$��S���"
��,�+,E��,554)1

4) 2����
��)�.��!����(�;������������2����
��)���������
� � � / N O O ? ? ? ) " � � � � 
 � � ) � � � O � � � 
 � � � � � O
���/��
��i��i����?�
O����?�
i//��������O
��i��(
�
��O��i�����(O���
I)�/

5) ���/NOO???)������
�)���O\����
O���/�
I��O��i
�)���

,�)� ���/NOO???)��I)�)�AO???O���������O?
����
)���

,,)� ���/NOO���
��
�)�7�)��O?
"���
O���
�O����i�
/���O����O@&H�
�H)����

,�)�!���
���>)�0)�����%�?��%)�	;%���.��!��
��)�;�N�	
��

(�/����;����������%���
�����������/�������N�&�����/�
�
���$//����������SI���������
������&�
���� ���,� �;%2=
�,5H,��5E4 )

,�)�%
����<)R�#�(�
���&)�����@��������)�!����(�	&%�.����
$�(�
���<���!��
��)� ;�N� ;��
������������
�
��
���
6��?�
�(
�.�����
���:�.��!����(��%��.�
(���$�(���
,555��/)�,�E+,,�)

,E) ���/NOO?
")���)
��O���O???O�
�
���O�����A)���

,H) ���/NOO???)�����)���O����
��O�����(�)���

,-) ���/NOO��")���)���)
��O.$%#O.����
�O����)����

,*) ���/NOO???)?�K����)���

2�	C�	/����	0	�
.12�3
�	4	�""*�	���	5�����	1�	+�	�#$4��*




