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Fig. ROC curve of logistic regression model on “HTTP dataset CSIC 2010” dataset
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PURITY-BASED CONSENSUS CLUSTERING FOR ANOMALY
DETECTION IN BIG DATA

The paper proposes a weighted consensus clustering for efficient
integration of single clustering methods.
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A consensus approach is widely used to increase the accuracy and
stability of clustering results [1-2]. The proposed method uses a purity-
based utility function to aggregate the single clustering methods into a
CONSensus one.

Let us denote the following notations: X ={X;,X,,...,X,} are the
points in the dataset, where n is the total number of data points in the
dataset. The partition of X into K crisp clusters is represented as a col-
lection of K subsets of objects in C={C, |k=1..,K},

K

CyI C. =0 Vk=# k and UC,=X or as a vector of labels
k=1

n:(Ln(xl),Ln(xz),...,Ln(xn))T, for any i X —={1,2,...K}. Given

the r basic partitions from x to IT={m,n,,...,n,}, 1<i<r. The goal

is to find a consensus partition 7 by solving the following optimization

task:

2
F(X)=@-1)>. WU (m,m)+1[w|" — max (1)
subject to
T=WT +WoTt, +...+ W, T, (2)
doow=1 w>0 Vi (3)

where 0 <A <1 is the regularization parameter [3]. The algorithm of the
proposed approach for anomaly detection is as follows:

Input: {m;, m,,...,m, }: basic partitions

\A: regularization parameter

w® =g Wi WO} initial weights of each basic partition

K: number of clusters

Output: Consensus 7

Step 1. Obtain a set of basic partitions =; (i=1,r)

Step 2. Construct a co-association matrix

Step 3. s=0

Step 4. Calculate the value of the function according to (1) taking
into account conditions (2) and (3)

O =@1- k)zirzlwi(S)U (7, m;) + kHW(S)
Step 5. Find w'®.

2
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Step 6. s=s5+1

Step 7. Repeat steps 4-6 until the convergence condition is met

Step 8. Return the partition 7

End

The experiments were focused on comparing the clustering results
of the proposed approach with different distance metrics. The weights
of the DBSCAN, OPTICS and k-means are smaller than the weights of
the CLARANS and shared nearest neighbor Clustering (SNNC) meth-
ods. The best result for 21=0.206,07 and 1=09 showed the
CLARANS. The best results were obtained at 2=0.6. A set of weights
obtained with the proposed approach is shown in the following table.
The best partition was determined when applying the squared Euclidean
and cosine distances. Based on the experimental results, it can be con-
cluded that the proposed approach compensates for the shortcomings of
each considered method and increases the efficiency of clustering.

Table.

Experimental results

DBSCAN | OPTICS | CLARANS | k-means | SNNC
Euclidean distance 0.202 0.197 0.225 0.201 0.175
Cosine distance 0 0 0 1 0
Squared Euclidean dis- | 0 0 0.999 0 0.001
tance
Minkowski  distance | 0.201 0.199 0.222 0.200 0.178
(p=3)
Minkowski  distance | 0.200 0.200 0.220 0.200 0.180
(p=4)
Chebychev distance 0.185 0.224 0.214 0.184 0.193
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METHODS AND MODELS FOR PREDICTING OiL RESERVIOR
PVT PROPERTIES: A REVIEW

Knowledge about reservoir fluid properties plays a vital role in
improving reliability of oil reservoir simulation. In the absence of la-
boratory PVT data fluid properties are predicted by empirical correla-
tions. A large number of empirical correlations have been developed for
prediction of PVT properties of crude oil.

An adequate knowledge of any PVT (pressure-volume-
temperature) properties is very important in reservoir engineering com-
putations such as material balance calculations, reserve estimation, well
test analysis, and planning future enhanced oil recovery projects. De-
termination of such properties in laboratory is too expensive and time
consuming. A large number of empirical correlations and models have
been developed for prediction of PVT properties of crude oil.

There are two main categories of methods for predicting oil
reservoir PVT properties in the literature:empirical correlations and ML
techniques.



