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Abstract 

For issue that coal mining data tends to be incomplete, noisy and inconsistent, some 

popular classifiers are applied to predict class label of coal mining dataset. Noise and 

bad points are rejected from coal mining data which will be exchanged to input format 

suitable for mining. Then different classifiers are used to classify class label after 

extracting features. In the end, classification results are analyzed and knowledge 

assimilation is done. Experiment results show that decision tree model gives 88% of 

accuracy to correctly predict class label whereas neural network model predicts 85% 

correct class label. This research provides a powerful class label prediction tool as well 

as increasing knowledge of data classification models. 
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1. Introduction 

Assortment [1, 2] is also called supervised learning, and has important significance in 

the Data Mining [3, 4], which is widely used in machine learning [5, 6], because it may be 

a solution of knowledge gain or knowledge extract problem. Assortment’s objective is 

basing on attribute value to set up a simple model or describe for every class, with this 

model classifier can classify for the unknown class of future record, to reduce to generate 

the problem of outlier [7]. 

This article is applied to Coal Mining Data with classifier of the Data Mining Process 

[8]. In the Coal Data Mining Process, because of the problems of Coal mining data’s 

incomplete, noisy, inconformity and so on, which make data preparation become an very 

important problem, and the data preparation includes data cleansing, data integration, data 

conversion and data reduction. This study not only has deepened the understanding of 

Data Class Label Prediction Classifier, but also provided strong Class Label Forecasting 

Tool for Coal Mining. 

 

2. Coal Data Mining 

 
2.1 Coal Data Mining Process 

All data acquired from performing the blasting process. Interval (M) means the spacing 

between holes, Class label boulders means stone size after blasting. The whole process of 

the Stone size is in the Figure 1. 

Aim at Coal Mining Data of Coal Data Mining, it mainly follows these steps: 

 

1) Data Acquisition 

Aim at Coal Mining Data, we will extract data, which has closely connection with 

mining object from Spatial Data Warehouse, and build Spatial Data Warehouse to store. 
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Figure 1. Coal Data Mining Process 

2) Data Preprocessing 

The main duty of the Data Preprocessing is screening out useful data, filtering out the 

useless or affected the mining data as far as possible, after preprocessing operating; the 

noise and dead pixel will be rejected in the data. 

 

3) Data Transformation 

The operations of the Data Transformation make the data organize Data Mining 

algorithm of input format. 

 

4) Feature Extraction 

The main duty of the Feature Extraction [9] is choosing an input variable of subset by 

eliminating few features, or which has no predictive information in the input variable. 

 

5) Classification (Data Mining) 

The key to Classification’s stage is classifying the data, which after feature extracting 

with all sorts of classifiers. 

 

6) Results 

This stage is explaining, assessing and revealing the mining results. 

 

7) Knowledge Assimilation 

The Knowledge Assimilation means making the knowledge from Data Mining 

integrate and insert the Coal Mining Data, to exert the Data Mining knowledge of the 

commercial value. 
 

2.2 Data Acquisition 

Coal Mine Data Set is the Table 1; it is mainly made up these parts: Interval (m), 

Pressure (m), Depth (m), and Stemming (m). The second part is explosive term; it has the 

next three parts: Booster (kg), Primer (kg), and Stone Size (Nos.). 

Table 1. Coal Mine Data Set 

Inte- 
rval (m) 

Pre- 
ssure (m) 

Dept-h(m) 
Stemmi
ng (m) 

Boos- 
Ter (kg) 

Pri- 
mer (kg) 

Ston- 
e Size(Nos.) 

5 3.25 6.25 3 10.5 0 1340 

5.75 3.5 7 3.5 15.3 294 420 

5.75 3.5 7 3.5 10.5 0 1200 

6.25 4 8.25 3.5 35.2 0 625 

5 3.25 6.25 4.0 13.2 0 1075 
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3. Classifier 

Now there are a lot of classifiers to classify the data, such as the nearest neighbor 

classifier, the SVM and the decision tree, etc. 

 
3.1 Nearest Neighbor Classifier 

Nearest neighbor (NN) classifier [10] is also known as recently some query, it is a kind 

of mechanism which can identify the location data points the based on the known value’s 

nearest neighbor. Nearest neighbor classifier have a wide range of applications in many 

areas, such as pattern recognition, mage database, Internet marketing, cluster analysis, etc. 

NN algorithm can also be used to estimate the continuous variable. A similar 

implementation uses the K-nearest multiple neighbor inverse distance weighted average. 

This algorithm features as follows: 

1. Calculate the Euclidean or markov distance from the target domain to sampling 

domain. 

2. Arrange samples to calculate the distance. 

3. Choose the optimal K neighbor through cross-validation technique selection on the 

basis of the RMSE. 
 

3.2 Decision Tree 

In Decision Tree (DT) [11] classifier, a Decision Tree is a kind of discriminator. It 

divides into a training set recursively until each part is a whole or a sample of the 

dominant class. Each leaf node of the tree contains one or more attributes and determine 

the data how to divide. 

A decision tree consists two phases: growing phase, phase of pruning. In the growth 

stage, it partitions data recursively until each part is the "pure" or small enough, 

eventually it establish a spanning tree. 

Tree-building algorithm is as follows: 

Procedure builds Tree (S) 

1)     Initialize root node using dataset S 

2)     Initialize queue Q to contain root node 

3)     While Q is not empty do { 

4)       Dequeue the first node N in Q 

5)       If N is not pure { 

6)         For each attribute A 

7)         Evaluate splits on attributes A 

8)         Use best split to split node N into N1 and N2 

9)         Append N1 and N2 to Q 

10)      } 

11)    } 

 
3.3 Bayesian Network 

Bayesian network (BN) [12] is also called belief networks, BN is a graphical 

representation of a probability distribution, and it is a kind of probability graph model. 

BN has two parts. The first part is mainly a directed acyclic graph. The nodes in the graph 

have become random variables. Random variables probability of the node or random 

variables represents probabilistic dependency between the random variables. The second 

part is a set of parameters, it is used to describe each of the variables of a given parent 

conditional probability. The conditional dependencies in the diagram can estimate through 

the statistics and calculation method [13, 14]. 

The above description algorithm structure of Bayesian network is as follows: 

1. Declare a root node. 
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2. Declare a leaf node. 

3. Declare a direct influence on the node to another node. 

4. Declare no direct influence on the node to another node. 

5. Declare two nodes were independent of each other, given a set of conditions. 

6. Give partial order between the nodes. 

 
3.4 Artificial Neural Network 

Artificial Neural Network (ANN) is also called neural networks. It contains artificial 

neurons and manages related groups of information through contact method. ANN 

changes its structure based on learning phase flow, so it is a kind of adaptive system. 

 

 

Figure 2. ANN Structure 

Three layer network (only one hidden layer) the actual algorithm is as follows: 

Initialize the weights in the network (often randomly) 

Do 

For each example e in the training set 

O = neural-net-output (network, e); forward pass 

t = teacher output for e 

1)     Calculate output, 

2)     Calculate error (T - O) at the output units  

3)     Compute delta_wh for all weights from hidden layer to output layer; backward 

pass 

4)     Compute delta_wi for all weights from input layer to hidden layer; backward pass 

continued. 

5)     Update the weights in the network 

Comparison between different classifications technologies are shown in Table 2. 

Table 2. The Comparison of the Different Classifications 

Classification 
technology 

Discriminative/G
eneration 

Loss function 
Parameter 
estimation 

algorithm 

K-nearest 
neighbor 

Discriminative 
-log P(X, Y) or 
Zero one loss 

function 

All date in 
forecast 

Decision Tree Discriminative 
Zero one loss 

function 
C4.5 

Bayesian 

Network 
Generation -log O(X,Y) 

Variable 

selection 

neural 
network 

Discriminative WGSS 
Forward-prop-

agating 

 

4. Experimental Result 

The experiment runs on weka machine learning software in the 4 GB RAM Pentium IV 

machines. During the experimental process, no other program is running. 



International Journal of Security and Its Applications  

Vol.9, No.10 (2015) 

 

 

Copyright ⓒ 2015 SERSC  429 

The experimental data set contains Forty-seven instance, five attributes values (hole 

number, pressure, depth, primer, class). Test mode is as follows: performing 10 times 

cross validation, all digital data into classification data, that is less than 50 values for 

efficient stone size, the rest is invalid stone size. Data is from January 2012 to December, 

the experimental results are such as Table 3, 4, 5, and 6. 

Table 3. Decision Tree Models Results 

Correctly classified 
instances 

41 88.234% 

Error classified 

instances 
6 12.766% 

Mean Absolute Error 0.2365 

Root Mean Squared 

Error 
0.337 

Table 4. Decision Tree’s Confusion-matrix 

 Valid Invalid 

Valid 0 6 

Invalid 0 41 

Table 5. The Results of the Neural Network Model 

Correctly classified instances 40 85.1064% 

Error classified instances 7 14.8936% 

Mean Absolute Error 0.1568 

Root Mean Squared Error 0.345 

Table 6. Confusion-matrix 

 Valid Invalid 

Valid 0 4 

Invalid 0 38 

 

We can see that the correct prediction rate was 85.1064% through the neural network 

model to predict the class label and the correct prediction rate was 88.234% by using the 

decision tree model to predict the class label from table 3 to 6. 

 

5. Conclusions 

In this paper, the process data mining based on classifier applies to coal mining data 

and analyzes the properties of the utility in order to obtain the effectiveness of the stone 

size. We can see that the correct prediction rate was 85% through the neural network 

model to predict the class label and the correct prediction rate was 88% through using the 

decision tree model to predict the class label. The study not only deepen the 

understanding of the data class label prediction classifier, but also at the same time it 

provides a powerful class label forecasting tool for the coal mining. 

In future we will try to realize classifier based on support vector machine (SVM) to 

further improve the accuracy of the classifier and provide more powerful prediction tool. 
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