Maurras Ulbricht Togbe 
  
Yousra Chabchoub 
  
Aliou Outliers Boly 
  
Detection 
  
OUTLIERS DETECTION METHODS: A SURVEY

à la diffusion de documents scientifiques de niveau recherche, publiés ou non, émanant des établissements d'enseignement et de recherche français ou étrangers, des laboratoires publics ou privés.

OUTLIERS DETECTION METHODS: A SURVEY

Maurras U. TOGBE 1 , Yousra CHABCHOUB 2 , Aliou BOLY 3 1 maurras.togbe@isep.fr, 2 yousra.chabchoub@isep.fr, 3 aliou.boly@ucad.edu.sn

Context

• The emergence of data streams issued from a variety of sources with an always increasing rate requires efficient anomalies detection algorithms to identify suspicious behavior.

• According to the knowldege about the available dataset many supervised, semi-supervised or unsupervised anomalies detection techniques can be applied.

Application Domains

Anomalies detection is an actual issue in many fields:

Constraints and challenges

Constraints of the data stream context:

• A continuous generation and reception of the data stream for analysis

• A high and variable data stream rate

• A poor quality, so that the data stream needs to be first cleaned Data stream constraints engender several challenges for the online outliers detection methods:

• A single pass over the data stream

• A fast online analysis (low complexity)

• No a priori knowledge on data distribution

• Adaptation for distributed processing

• Ability to provide Specific information about the anomaly (start-time, intensity) 

Classification of the outliers detection methods

Only certain existing anomalies detection methods are adapted to data streams and time series [START_REF] Charu | Outlier Analysis[END_REF].

Performance metrics: -Detection accuracy (False positives, False negatives) -Response time (anomalies detection delay) -Assumptions on data distribution -Scalability (adaptation to a high data dimension or high rate data stream) -Adaptation for distributed processing -Complexity -Memory consumption 

Comparison of outliers detection methods

Approaches

Future Works

• Benchmark of several existing outliers detection methods based on the different performance metrics.

• Focus on the distributed outliers detection methods and design a distributed version for some existing outliers detection techniques.

  parametric methods are adapted to data stream context -Parametric method can't be used in data stream -Non-parametric methods can only be used for low dimensional data stream Distance-based -Adapted for global outliers detection -Not adapted for non-homogeneous densities -High computational cost for high dimensional data stream Density-based -Adapted for local outliers detection -High complexity -More efficient than distance-based methods -Not effective for high dimensional data stream Clustering-based -Adapted for clusters identification -Not optimized for outliers identification