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THE BACKSCATTERED ULTRASOUND SIGNAL WAVELET DECOMPOSITION
APPLIED TO RECOGNIZE OF REGULAR POSITIONING OF SCATTERERS
IN A SONICATED MEDIUM
0. Doubrovina (Minsk, Belarus), B. Gambin,

H. Piotrzkowska-Wréblewska (Warsaw, Poland)

Human soft tissues e.g. liver have pseudo-periodic structures with scatterer location centers that
can be detected by the properties of the ultrasound backscattered echo signal, [1].

The idea of this investigation is to find the periodic structure in the REF echo signals, registered
by the ultrasound scanner SonixTouch-Research, from the self-made phantom, the box with periodic
2D threads structures. The threads were regularly spaced and were immersed in two types of liquid,
in a water and in the starch gel. We used the row signal, RF, and its wavelet transform to calculate
the mean scatterer spacing (MSS). The wavelet analysis gave the less error value for specified level
of wavelet decomposition. The performed experiments are described in [2].

This study confirmed the utility of the wavelet method for the regularity recognition in sonicated
medium by the backscattered ultrasound signals, both in the water, no ultrasound noise, and in the
noisly enviroment, see [3].

References

1. Tang X., Abeyratne U.R. Wavelet transforms in estimating scatterer spacing from ultrasound
echoes. Ultrasonics, 38 (2000), pp. 688—692.

2. Doubrovina O., Tymkiewicz R., Piotrzkowska-Wrdblewska H., Gambin B. Linking of struc-
tural parameters to properties of ultrasound backscattered signals by the threads phantoms study.
Aktualnosci Inzynierii Akustycznej @ Biomedycznej, Krakéw, (2018), pp. 67-79 .

3. Machado Ch.B., Meziri M., Cortela G., Negreira C.A., Albuguerque Pereira W.(C. Continuous
wavelet transform for tissue periodicity estimation: effect of noise and scatterers position variability.
Proceedings of the 22nd International Congress on Acoustics, Buenos Aires, September 5-9, 2016.

CYIIECTBOBAHMUE IIEPNOJNYECKUX PEIIIEHU
PEJIEMHBIX CUCTEM C IMNEPNOJANYECKNM BOB,Z[EfICTBHEM
B. B. EscracdpbeBa (Caukr-ITerepOypr, Poccus)

PaccvarpuBaerca cucrema OOBIKHOBEHHBIX udbdepeHnnaabHbIX  YPaBHEHUH ¢  pejieiiHoil
HEJIUHEAHOCTBIO W HEIPEepPLIBHLIM IePHOANTIecKuM Bo3jeicreuem (cm. paborer [1]-[4]). Bamaga
3aK/JI09a€TCd B TOM, YTOOBl HAWTM yCJOBAS HA apaMeTpbl CHCTEMBI, JOCTATOYHBLIC JIs
CYITIECTBOBAHMS TIEPHOJANUECKUX PEIICHUI ¢ 3a/laHHBIM [EePUOIOM W JBYMs TOUKAMU HEPEKIIOUCHI
3a mepmoa Ha a3oBoil MI0CKOCTH. [lOMydYeHbI YCI0BUA CYIIECTBOBAHMS W €JIMHCTBEHHOCTH
[EPHOIMIECKOr0 PEIeHds] B CJIydae TYPBUIEBON MaTpuIlsl cucrembl (cM. Teopemy 3.3 B [1]).
Nccnenosan caydail BEIIECTBEHHBIX HEHYJIEBBIX MPOCTLIX KOPHEH XapaKTepHCTHIECKOTO yPABHEHMUS
(cm. Teopembl 3.1, 3.2 B [2]) m coryuaii BemecTBEHHBIX HEHYJIEBBIX KPATHBIX KOpHEil (cuM. Teopemy 4.1
B [2]). Veramosnensl gocTaTovHbIE YCJIOBUS CyIIECTBOBAHUS TEPUOJINYECKUX DEIIEeHU CUCTEMBI B
cJrydae, KOrja XapaKTepUCTUIECKOe YPaBHEHNE UMeeT KOMILJIEKCHBIe KOPHE (cM. TeopeMbl 1, 2 B [3]).
Hcmosib3yemblii 11o1X0/1 TIO3BOJISIET UCCIES0BATH CUCTEMY aHAJIUTHYECKU W JOKa3aTh CYIIECTBOBAHIE
pellleHyst, Tepruoji KOTOPOrO PaBeH WM KpaTeH MepHojy BHENTHero BosueiicTsus. B [3| mpusegen
npuMep, JEeMOHCTPUPYIOIIHMI IOJIydYeHHBIE TEOPeTHYeCKHe PEe3yJbTaThl. B IpuMepe IpuBegeHa
KOHKDPETHAsl CHCTEMA aBTOMATHYECKOrO YIPABJIEHMS IOJ BHEIIHUM BO3JEHCTBHEM C TIEPHOJOM T.



