
Turkish Journal

of

Electrical Engineering & 
Computer Sciences

 

 Keywords

 Authors

 

elektrik@tubitak.gov.tr

Scientific Journals Home Page

Turkish Journal of Electrical 
Engineering & Computer Sciences 

Real-Time Classification Algorithm for Recognition of Machine Operating Modes by Use of Self-
Organizing Maps

Gancho VACHKOV 
Department of Reliability-based Information Systems Engineering,  

Faculty of Engineering, Kagawa University, 
Hayashi-cho 2217-20, Takamatsu-Shi, Kagawa-ken 761-0396-JAPAN  

e-mail: vachkov@eng.kagawa-u.ac.jp  
Yuhiko KIYOTA 

Faculty of Engineering, Kagawa University, 
Hayashi-cho 2217-20, Takamatsu-Shi, Kagawa-ken 761-0396-JAPAN  

e-mail: kiyota@eng.kagawa-u.ac.jp  
Koji KOMATSU 

Faculty of Engineering, Kagawa University, 
Hayashi-cho 2217-20, Takamatsu-Shi, Kagawa-ken 761-0396-JAPAN  

e-mail: komatsu@eng.kagawa-u.ac.jp  
Satoshi FUJII 

Hydraulic Excavator Development Center, Shin Caterpillar Mitsubishi LTD, 
Akashi-Shi, Hyogo-ken 674-8686-JAPAN 

Abstract: In this paper a new algorithm for classification and real-time recognition of different a-priorily 
assumed operating modes for construction machines is proposed. This algorithm utilizes the 
effectiveness of the Self-Organizing Maps (SOM) for creating the so called Separation Models, that are 
able to distinguish each operating mode separately. After training, these models are used in a real-time 
procedure, which calculates at each sampling time the minimal Euclidean distances from the current 
data point to a certain node of each SOM. Then the separation model (represented by a respective 
SOM) that has the least minimal distance to this data point defines the class of the current operating 
mode. Simulation results and extensive analysis, based on experimental data from a hydraulic excavator 
have shown that the proposed algorithm outperforms the standard one-model approach. It is faster in the 
terms of computation time for training and leads to a higher percentage of true recognitions. 
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