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1 Introduction

Road traffic accident (RTA) is an important factor to consider in research as it
contains many factors and injuries lead to disability and other personal affections
[1]. A report generated by World Health Organization shows that about 2 million
accidents are happening throughout worldwide and it may lead to various segment
of road safety and injuries [2]. The main focus on road accident is to ensure safety
in road and emergency reporting [3]. The time sequence data analysis helps in
encouraging the user to predict the emergency service, and accident rate can be
predominantly reduced in there forth [4]. Data mining technique has been applied
to statistically survey the accident rate [5]. The challenges of big data are capture,
storage, search, sharing, transfer, analysis, and visualization [6]. These data are in
various formats such as structured, unstructured, and semi-structured [7]. These data
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are not handled by the traditional data processing tools [8]. In this paper, we take the
huge amount of data generated in the road accidents for finding the factors causing
them. This can be handled by the clustering and association rule mining techniques
[9]. The trend analysis in PTS is more helpful for finding the factors of the accident
since accident ratio increases every year. This can be efficiently identified with the
time sequence data in every location. These data are needed to be normalized and
then used for the processing with the help of the data mining techniques [10].

2 Related Work

Time series performs a group of related data points gathered within the specified
interval [11]. Monthly basis road accident is measured to store the time series data
for revealing the future trend. This will help to identify the dissimilar regions of road
accidents for providing the trend analysis [12]. This analysis contains 11 leading
cities in India for using the dataset. It is very hard to analyze the time series data of
the leading cities independently and also relate to the nature and trend of the road
accidents in the similar other cities in India [13].

3 Proposed Work

3.1 Data Preprocessing

Data preprocessing is a prior task is to analyze the data in every data handling
techniques. The techniques of data preprocessing remove the unwanted noise or
other constraints in the network. Here, this time sequence data was preprocessed,
and an analysis has been normalized [14]. The data transformations have been
performed to implement data available for the time series-related analysis. The time
series information needs the enhanced data preprocessing in spite of getting the data
useful for the specific analysis. The time series information uses the normalization
technique for assisting the difficulties in the preprocessing technique. Hence, the
analysis is used to get the efficient result for normalizing the time series information
based on the time series.

3.2 Similarity Measure for Time Sequence

Dynamic time warping (DTW) measures the correlation between two time sequence
data objects even if their lengths are not the same. DTW is used to minimize the
metrics of two time sequences ri = {r1, r2, . . . , rn) and fi = {f1, f2, . . . , fm}which are
of length x and y, respectively, and have to align ri and tj. The dynamic programming
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establishes a cluster approach using the infinity matrix, and the parameters are
computed in Eqs. (1) and (2):

mean (fi) = 0 (1)

SD (fi) = 1 (2)

where mean (fi) is the mean value and SD(fi) is the standard deviation for producing
the normalization time series. The normalization is computed in Eq. (3).

Norfi =
n∑

t=t

t imei −mean(fi)

SD(Fi)
(3)

3.3 Hierarchy-Based Cluster Analysis

Cluster analysis is done using the similar objects to be grouped in a single forum or
groups based on their attributes and properties. A lot of clustering algorithms such as
agglomerative clustering are used in statistical data prediction. There may be a va-
riety of algorithms for clustering a time sequence data. Agglomerative hierarchical
clustering algorithm is designed to map reduce framework for clustering of time
sequence data. The space and time complexity using agglomerative hierarchical
clustering is P(n3), and the other one is P(2n). The proposed AHCTB is used to
predict the road accident data as shown in Fig. 1.

Algorithm for simple hierarchical agglomerative clustering
Input: Preprocessed Road Accident dataset
Output: PTS for each cluster
Initialization:

Set line, month, district as Object
Preprocessing:
Tokenize dataset
Line=get line from the dataset
Month=get the Month value from the line
District=get the District value from the line

Agglomerative hierarchical clustering algorithm for mapper and
reducer: (mapper)

Do until reach the Month & District
Set district = district value of line
If Month Exists
Set Month as Key
Set month = month value of line
End If
End
Merge month and district value
Set month and district value into another variable
Map the variable to the reducer
(Reducer)
Set sum=0
For each get value from the key
Calculate Euclidean mean for each district = PTS
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Fig. 1 Proposed system model

4 Performance Evaluation

4.1 Monthly Predıctıon

The clustering of districts makes the time sequence data to be visualized to perform
the normal conditions over the trend analysis. In Fig. 2, the accident rate is high
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Fig. 2 Accident rates in Ahmedabad city

Fig. 3 Accident rates for Indian cities

because it is a metropolitan city which has a high population rate, results in high
traffic which tends to maximum accident occurrence. Here, in each month, the
trend rate varies depending on the accident count. The high peak of accident rate
is recorded in the months of July and November.

Figure 3 demonstrates the accident rates for 1 single year for 11 important cities,
and it illustrates that the cities of Ahmedabad, Surat, and Rajkot are having highest
amount of accident rates. The cities of Bhavnagar, Gurgaon, Haridwar, Porbandar,
Uttarkashi, and Vijayawada are having the lowest amount of accident rates. The
cities of Dehradun and Gandhinagar are having the medium amount of accident
rates.
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Fig. 4 Weekly analysis

4.2 Weekly Analysis

Fig. 4 demonstrates the weekly analysis for the road accident rates for the 11 Indian
cities in detailed manner.

Figure 5 analyzes the time of accident percentage for the cities, and it is measured
that at the time of 12–2 pm, the accident rates are high. At the time period of 2–4 pm,
the accident rate is around 19 percentages. At the time between 8 and 10 am, the
accident rate is 15%, and in all the other timings, the accident rate percentage is 10
or less.

5 Conclusion

The progress of the system includes preprocessing of heterogeneous data which
are classified and clustered based on the district-wise grouping of the road accident
rates. Consequently, in each cluster, attributes are merged based on the monthly
analysis, and paradigmatic time sequence is predicted which is then fed for the trend
analysis of the accident rate. Here, AHCTB is proposed for the clustering of each
district, and trend analysis is done to each cluster using PTS. The trend analysis
shows the variation of the accident rates in each cluster. It also shows that accidents
are prone to increase in metropolitan and industrial cities where the population and
transportation are very high in nature, whereas in rural areas, the accident rate is
low.
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Fig. 5 Time of accident
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