
Sensors and Materials, Vol. 22, No. 8 (2010) 397–407
MYU Tokyo

S & M 0819

*Corresponding author: e-mail: hri-100@abv.bg

Ultrasound Detection of Explosives 
Using Wavelets for Synthesis of Features

Raycho Ilarionov*, Nikolay Shopov1, Ivan Simeonov and Hristo Kilifarev

Faculty of Electrical Engineering, Technical University of Gabrovo, 
4 H. Dimitar Str., 5300, Gabrovo, Bulgaria

1University of Food Technologies, Plovdiv, 26 Maritsa Str., 4002, Plovdiv, Bulgaria

(Received July 27, 2009; accepted January 22, 2010)

Key words: explosive detection, wavelets, synthesis of features, ultrasound, ultrasonic sensors, 
noncontact

 In the present paper, we propose a method of classifying Ammonite_ZH-B-E, 
Ammonite_Е, and Trotyl by noncontact ultrasound acquisition of information.  The 
received signals are processed using orthogonal wavelet basis functions of Haar 
(Daubechies 1), Daubechies, Coiflets, and Symlet.  The application of this method in 
automatic classification systems is studied, focusing on the part concerned with the 
formation of feature complexes for assigning an explosive to a predefined class.  By 
using discrete wavelet transforms (DWTs) with the above-mentioned orthogonal 
wavelets, the feature spaces of classifiers have been formed, which operate with a 
decision rule following the k-nearest neighbor (КNN) method.  By using the classifiers 
thus synthesized, a test sample has been classified, and a very good result (overall 
precision, 98%) was obtained when applying the Haar wavelet (Daubechies 1).


