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Abstract— Road accidental detection is one of the emerging issue in recent days, which has been focused by 

many researchers. Road accident is the major cause for unnatural death, and desirability, which is unpredictable. 

So, many existing works aimed to develop some prediction approaches for analyzing the real time dataset and 

predicting the accidental rate for future. But, it limits with the drawbacks like inefficient prediction, reduced 

accuracy, and increased time consumption. Thus, this paper aims to propose a new prediction model by 

implementing various data mining techniques. It includes the stages of preprocessing, clustering, and itemset 

mining. Initially, the dataset obtained from the UCI repository is preprocessed by eliminating the irrelevant 

attributes and filling the missing values. Then, the density based clustering technique is implemented to group 

the filtered data into a cluster. After that, the rules are formed based on the support and confidence values for 

predicting the future. Finally, the frequent items are mined by the use of Apriori algorithm. In experiments, the 

performance results of the proposed system is validated and evaluated by using various measures such as 

accuracy, precision, recall, and time consumption.  

 

Index Terms— Data Mining, Density based Clustering, Association Rule Mining (ARM), Support and 

Confidence Measures, Apriori Algorithm, and Prediction Rate.  

 

I. INTRODUCTION 

 

Data Mining is the one of the widely used research field, in which the patterns and relationships between the 

large number of data are represented. The aim of data mining[1] is to extract the useful information from the 

large dataset and transform it to understandable structure[2] for valid predictions. The application areas of data 

mining are customer relationship management, banking, production management, marketing, and traffic 

analysis[3]. Moreover, it supports various technologies such as statistics, machine learning, database 

technology, information science, visualization, and other disciplines[4]. The major functionalities of data mining 

are as follows[2]: 

 Data storage and maintenance 

 Data extraction and transformation 

 Providing data access 

 

In this field, mining of the appropriate entries in the database plays an essential role[5]. The two main objectives 

concentrated in data mining are prediction and description, in which the prediction [6]of the future patterns is 

performed based on the fields in the dataset. Then, the description focuses on finding the patterns that can be 

interpreted by the users[7]. Furthermore, the data mining[8] can allow the users to search an interesting and 

relevant patterns. Roadway traffic analysis is an emerging research area in the field of data mining[9]. In recent 

days, the usage of vehicles are increased drastically, so traffic monitoring is one of the demanding task[10]. 

Because, the accident could happen at any where due to this traffic[11]. To analyze the driver safety, the data 

mining techniques are applied on the traffic dataset for predicting the valuable information[12, 13]. The 

association rule mining is a popular methodology[14, 15] used in data mining for identifying the relations 

between the data stored in a large dataset. Also, it is highly useful for mining the frequent itemsets.  

 

The major objectives of this paper are as follows: 

 To eliminate the irrelevant data and to fill the missing values, the original dataset is preprocessed. 
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 To analyze the traffic data, the density based clustering algorithm is implemented, which groups the 

data into clusters. 

 To identify the frequent itemsets, the ARM algorithm, namely, Apriori is used, which identifies the 

relationships between the attributes for future prediction.  

 
Fig 1. Structure of the data mining framework to analyze the traffic data 

 

The rest of the sections in the paper are organized as follows: the existing techniques and algorithms related to 

clustering and classification in data mining are surveyed in Section II. The description about the proposed 

methodology is presented with its flow illustration in Section III. The results of the proposed accidental rate 

prediction system are evaluated by using various measures in Section IV. Finally, the paper is concluded and the 

future work is stated in Section V. 

 

II. LITERATURE SURVEY (EXISTING SYSTEM) 

 

This section investigates the existing techniques and algorithms related to accident rate prediction analysis, and 

also it determines the advantages and disadvantages of these techniques. Zhang, et al [16] developed a 

Distributed Frequent Itemset Mining Algorithm  (DFIMA) for processing the Big data using Spark framework. 

In this paper, a matrix-based pruning approach was utilized to efficiently reduce the amount of candidate 

itemsets. Here, the efficiency of the iterative computation was improved by using the Spark architecture. Shetty, 

et al [17] analyzed some data mining techniques for predicting the accidental rates based on the frequent 

itemsets. Here, the association between the road accidents were predicted by applying the apriori algorithm. It 

was one of the association rule mining technique used to predict the patterns of the road accidents. The main 

intention of this work was to take the precautionary measures for reducing the number of accidents. Li, et al 

[18]analyzed the road traffic fatal accidents by using various data mining techniques. Here, the relationship 

between the fatal rate and other attributes was evaluated based on the surface condition, collision manner, light 

condition, and weather. Moreover, the apriori algorithm was utilized to discover the association rules such as 

support and confidence. During data preparation, the missing values were filled, and the numerical values were 

changed with the nominal values. In modeling, various algorithms such as apriori association, Naïve bayes 

classification, and k-means clustering were utilized.  

 

Kumar and Toshniwal[19] suggested an Association Rule Mining (ARM) algorithm for analyzing the road 

accident data. Here, the Emergency Management Research Institute (EMRI) dataset was utilized, which 

contains different sources of road accident details. The attributes considered in this paper were victims injured, 

victim age, gender, day, month, region, road type and area around. The major stages involved in this work were 

data preprocessing, clustering, and association rule mining. In which, the multiple missing values were filled 

manually by changing the results. Then, the partition based and density based clustering techniques were 

implemented to cluster the datasets. Moreover, the ARM technique was utilized to determine the correlation 
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between the attributes in the data. Atnafu and Kaur [20] examined the most widely used data mining tools for 

predicting the severity level of the road accidents. The techniques were surveyed under the categories of 

classification, association rule mining, and data mining tools. Moreover, the National Highway Authority of 

India (NHAI) dataset was considered for prediction. The severity prediction and finding was the contributory 

factor in the field of accidental analysis. Soysal[21] analyzed the problem of mining structured data with the use 

of association rule mining. Here, a heuristic approach was developed to extract the associated patterns based on 

the item combinations. The intention of this paper was to reduce the computational time and memory 

requirements with highest co-occurrence. Here, the main reason of using ARM was to discover the hidden 

patterns based on the enormous combination of the individual and conditional frequencies.  

 

Zhang, et al [22] utilized a High Utility Itemset Mining (HUIM) algorithms in the field of data mining. The aim 

of this paper was to discover the set of items by selecting the most suitable algorithm. Here, various row 

enumeration and column enumeration strategies were utilized to mine the itemsets. Sanmiquel, et al [23] 

analyzed some of the major factors that caused the Spanish mining accidents. Also, it aimed to develop some 

future prevention policies for minimizing the occupational hazards. The objectives mainly focused in this paper 

were as follows: mining data selection, attribute evaluation, association rule mining, and measuring severity. 

Singh, et al [24] developed a new technique, namely, Distribution Preserving Kernel Support Vector Machine 

(DiP-SVM) for processing the big data. This paper intended to attain the minimal loss in classification accuracy 

by applying the classification technique on various benchmark datasets. This mechanism includes two phases 

such as Distribution Preserving Partitioning (DPP) and distributed learning phase. Here, the k-means clustering 

technique was utilized to partition the clusters from the balanced tree. Chen, et al [25] investigated the traffic 

accidental data for predicting the risks using deep architecture training. The stages involved in this system were 

data analysis, preprocessing, and model training.  From the survey, it is studied that the existing works have 

both benefits and demerits, but it mainly lacks with the following disadvantages: 

 Accuracy is not in a satisfied level 

 Required to improve the efficiency 

Thus, the proposed work aims to develop a new system for predicting the accidental rates in an accurate way. 

 

III. PROPOSED SYSTEM 

 

In this section, the description about the proposed methodology is presented with the clear flow illustration. The 

main objective of this paper is to analyze the accidental dataset and predict the rate in future by using the data 

mining algorithms. At first, the accidental dataset obtained from the UCI repository is taken as the input, which 

is preprocessed for eliminating the unwanted attributes and filling the missing values. Then, the preprocessed 

data is cluster based on the year by applying the density based clustering technique. After that, the apriori 

classification technique is implemented to classify the accidental area with the corresponding year. Finally, the 

Association Rule Mining (ARM) algorithm is applied to estimate the support and confidence values for mining 

the itemsets. Based on this, the performance of the proposed system is evaluated by using various measures.  

As shown in Fig 2, the proposed accident prediction analysis system has the following stages: 

 Preprocessing 

 Density based clustering 

 Apriori algorithm 

 Association rule mining 

 

A. Preprocessing 

Data preprocessing is one of the important task that must be performed before analyzing the data. In which, the 

irrelevant attribute removal and missing values fill up processes are performed. Here, the real world data is 

considered, so the manual filling leads inefficient results. Due to this, the data transformation process is applied 

on some attributes such as traffic density and age. Moreover, the data preprocessing is mainly performed to 

reduce complexity and dimensionality.  
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B. Density based Clustering 

After preprocessing, the filtered data is clustered by using the density based clustering technique, which is an 

unsupervised algorithm that aims to cluster the data into groups. Clustering in data mining is based on the 

property of scalability, which has the capability to discover various features. In this technique, a finite set of 

points are partitioned based on the density, and boundary. This technique has the ability to discover the clusters 

in an arbitrary shape. Moreover, it efficiently handled the relocation problem based on the density property. 

Moreover, this technique is defined based on the dense region of objects, which are formed as a clusters. 

 
Fig 2. Flow of the proposed system 

 

 
Fig 3. Density based clustering 

 

The major advantage of this technique is, it can able to identify the noisy data, and it does not require a priori 

specification. Also, it provides the following benefits: 

 It does not require to specify the number of clusters in the data 

 It has the ability to discover the arbitrarily shaped clusters 

 It used only two parameters and is not affected by the ordering of points 

 High robust 

Thus, the density based clustering technique is implemented in this work.  

 

Algorithm I – Density based Clustering  

Step 1: Density based clustering (input data D, neighborhood  , and minimum point Minpts) 

 C = 0; 

Step 2: for each unvisited point P in the dataset D, 

  Mark P as visited; 

  Neighbor Pts = region query (P,  ) 

Step 3:  if size of (Neighbor Pts) <Minpts 

  Mark P as noise; 
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 Else  

  C = Next cluster; 

  Expand Cluster (P, Neighbor Pts, C,  , Min Pts); 

  Add P to Cluster C; 

Step 4: for each point P’ in Neighbor Pts 

  If P’ is not visited 

   Mark P’ as visited; 

   Neighbor Pts’ = region query (P’,  ) 

  If size of (Neighbor Pts’) >= Minpts  

Neighbor Pts = Neighbor Pts joined with Neighbor Pts; 

   If P’s is not yet member of any cluster 

    Add P’ to any cluster; 

Step 5: Region query (P,  ); 

Step 6: Return all points within P’s   neighborhood (including P); 

 

C. Association Rule Mining 

In this work, the standard Association Rule Mining (ARM) algorithm, namely, Apriori is used for finding the 

frequent itemsets. It is one of the widely used technique in data mining, which extracts the correlation between 

the various set of attributes in the data.Also, this technique analyzes the roadway traffic for predicting the 

accidental rate in future. It finds the relationship between the variables, so it is also known as dependency 

modeling. Moreover, it generates the best rules to depict the association between various attributes in the 

dataset.In this technique, the support and confidence values are estimated for defining the strong rules. Here, it 

is mainly applied to identify the condition in which the accident may occur for each cluster. This algorithm 

includes the following steps: 

 The minimum support value is identified and applied for finding the frequent itemsets on the dataset. 

 The rules are formed based on the frequent itemsets and the minimum confidence value. 

Moreover, the ARM searches the interesting patterns from the huge datasets with the use of association rules. 

The major benefits of using Apriori algorithm are easy to use and simplicity. It is applied on each and every 

cluster to generate the association rules. 

 

IV. IMPLEMENTATION RESULTS 

 

This section evaluates the experimental results of the proposed system by using various performance measures 

such as accuracy, precision, recall and time. For this analysis, the publicly available dataset obtained from the 

UCI repository is taken.  

 

A. Accident Detection 

Fig 4 shows the accident detection rate with respect to different states and years. The states considered for this 

analysis are Maharastra, Tami Nadu, Uttar Pradesh, and Andhra Pradesh. Also, the analysis is taken for the year 

of 2001 to 2010. From this evaluation, it is observed that the year of 2010 has the increased death rate.  

 
 

Fig 4 (a). Accident detection rate with respect to different states 
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Fig 4 (b). Accident detection rate with respect to different years 

 

B. Precision and Recall 

Precision and recall are the widely used measures for evaluating the performance of the data mining techniques. 

In which, the precision is also called as the Positive Predictive Value (PPV), which provides the relevant results 

related to itemset mining. Then, it is estimated based on the ratio of true positives and true positives plus false 

positives. Recall provides the most relevant results during itemset mining. The precision and recall are estimated 

as shown in the following equations: 

 

           
  

       
           (1) 

 

        
  

       
           (2) 

 

Where, TP represents True Positive, TN represents True Negative, FP represents False Positive and FN 

represents False Negative. Fig 5 shows the precision and recall values of the existing DiP-SVM and proposed 

Apriori techniques. From the analysis, it is evident that the proposed Apriori provides the better performance 

results, when compared to the existing technique.  

 

 
 

Fig 5. Precision and recall 

C. Accuracy 

The correctness and efficiency of the data mining techniques are validated with the use of accuracy. It states that 

how accurately the data is mined by using the clustering and rule mining algorithms. It is calculated as follows: 
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Fig6 shows the accuracy analysis of the existing DiP-SVM and proposed Apriori techniques. From the results, it 

is evident that the proposed Apriori technique provides the increased accuracy compared than the existing 

technique. 

 
Fig 6. Accuracy 

D. Time Consumption 

Time consumption is defined as the amount of time difference from the release time and the finishing time of a 

given task. Also, it is defined as the time required to mine the frequent itemsets from a large datasets. Here, the 

response time is calculated for both existing and proposed techniques as shown in Fig 7. From the results, it is 

evident that the time consumption of the proposed technique is efficiently reduced compared than the existing 

technique.  

 
 

Fig 7. Time consumption 

 

V. CONCLUSION  

 

This paper proposed a new prediction system based on the clustering and rule mining algorithms. Here, the 

dataset obtained from the UCI repository is taken as the input, which is preprocessed for eliminating the 

irrelevant attributes and filling the missing values in the dataset. Then, the noise free dataset is considered for 

further analysis, in which the clustering algorithm is applied for grouping the attributes of the data into a cluster. 

For this purpose, the density based clustering technique is implemented in this work. Furthermore, the standard 

association rule mining algorithm, namely, Apriori is applied to mine the frequent itemsets. In this technique, 

the support and confidence values are calculated for frequent items mining. During evaluation, various 

performance measures such as precision, recall, accuracy, and time consumption are considered. The existing 

DiP-SVM technique is compared with the proposed apriori technique. From the evaluation, it is observed that 

the proposed Apriori algorithm provides the better results compared than the existing technique.  
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