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PECULIARITIES OF APPLICATION  
OF SCALAR-VECTOR SOUND RECEIVERS  

IN SYSTEMS FOR CONTROL  
OF UNDERWATER SITUATION IN LOCAL AREAS

Yu.V. Matvienko, Yu.A. Khvorostov, V.P. Kuleshov

The article presents methods for solving the problem of detecting noisy objects by passive systems for 
monitoring the underwater situation using combined scalar-vector sound receivers. The prospect of increasing 
the efficiency of these systems is shown, based on the possibility of determining and controlling the angular 
arrival of the noise emission energy of objects, as well as determining the phase structure of the observed 
signals and using it to reduce the existing interference. An experiment is described to control the movement of 
an object of broadband noise in a shallow water area and the features of its direction finding by such a system 
are analyzed in a wide range of signal arrival angles.

Keywords: passive underwater environment monitoring system, scalar-vector sound receiver, acoustic 
energy flux vector, phase structure of the sound field, detection and direction finding of an underwater noise 
source.

References

1. Matvienko Yu.V., Khvorostov Yu.A., Kamorny A.V., Glushenko 
M.Yu., Kuzkin V.M., Pereselkov S.A. Experimental studies of the system 
for detecting low-noise underwater targets in shallow waters. Underwater 
investigations and robotics. 2022. N 3 (41). P. 4–14.

2. Shchurov V.A. Vektornaya akustika okeana. Vladivostok: 
Dalnauka, 2003. 307 p.

3. Karishnev N.S., Kuznecov G.N., Lun’kov A.A. Obnaruzhenie i 
ocenka koordinat shumovogo istochnika v melkom more s ispol’zovaniem 
skalyarnoj ili skalyarno vektornoj antenny i soglasovannoj fil’tracii. 
Gidroakustika. 2014. No. 20. P. 74–80.

4. Smaryshev M.D. O pomekhoustojchivosti kombinirovannogo 
akusticheskogo priemnika. Akust. zhurn. 2005. Vol. 51, No. 4. P. 558–559.

5. Dzyuba V.P. Skalyarno-vektornye metody v teoreticheskoj 
akustike. Vladivostok: Dalnauka, 2006. 194 p.

6. Gordienko V.A., Gordienko E.L., Krasnopiscev N.A., 
Nekrasov V.N. Pomekhoustojchivost’ gidroakusticheskih priemnyh sistem 
registriruyushchih potok akusticheskoj moshchnosti. Akust. zhurn. 2008. 
Vol. 54, No. 5. P. 774–785.

7. Seleznev I.A., Glebova G.M., Zhbankov G.A., Mal’cev A.M., 
Harahash’yan A.M. Veroyatnostnye harakteristiki obnaruzheniya signalov 
odinochnym skalyarno-vektornym modulem. Underwater investigations 
and robotics. 2016. No. 2 (22). P. 44–49.

8. Zaharov K.L. Chastotno-uglovye harakteristiki gidroakustich-
eskogo signala pri ispol’zovanii vektorno-fazovogo metoda. Elektronnoe 
nauchnoe izdanie «Ustojchivoe innovacionnoe razvitie: proektirovanie i 
upravlenie», www.rypravlenie.ru. 2014. Vol. 10, No. 3 (24). P. 7.

9. Matvienko Yu.V., Hvorostov Yu.A., Kamornyj A.V. Sposob ob-
naruzheniya podvodnogo istochnika shirokopolosnogo shuma: patent 
201901778 RF. N 2699923; zayavl. 23.01.2019; opubl. 11.09.2019, Byul. 
No. 24.

10. Matvienko Yu.V., Hvorostov Yu.A., Kamornyj A.V. Sposob 
obnaruzheniya podvodnogo istochnika shirokopolosnogo shuma: patent 
2019121077 RF. № 2715431; zayavl. 03.07.2019; opubl. 28.02.2020, 
Byul. No. 4.

11. Matvienko Yu.V., Kamornyj A.V., Hvorostov Yu.A. Ob odnom 
podhode k resheniyu zadachi obnaruzheniya podvodnogo istochnika 
shumovyh signalov. Underwater investigations and robotics. 2018. No. 2 
(26). P. 37-43.

12. Shchurov V.A. Dvizhenie akusticheskoj energii v  okeane. 
Vladivostok: TOI DVO RAN, 2019. 204 p.

13. Gordienko V.A., Il’ichev V.I., Zaharov L.N. Vektorno-fazovye 
metody v akustike. M: Nauka, 1989. 223 p.

Recommended citation: 

Matvienko Yu.V., Khvorostov Yu.A., Kuleshov V.P. PECULIARITIES OF APPLICATION OF SCALAR-VECTOR SOUND RECEIVERS 
IN SYSTEMS FOR CONTROL OF UNDERWATER SITUATION IN LOCAL AREAS. Underwater investigations and robotics. 2022.  
No. 4 (42). P. 4–15. DOI: 10.37102/1992-4429_2022_42_04_01. EDN: CAMOFW.



UNDERWATER INVESTIGATIONS AND ROBOTICS. 2022. No. 4 (42)

SYSTEMS, TECHNOLOGIES AND EXPERIMENTS

15

About the authors

MATVIENKO Yurii Viktorovich, MATVIENKO Yurii Viktorovich, Dr.Sci., Chief ResearcherDr.Sci., Chief Researcher
Institute of Marine Technology Problems FEB RASInstitute of Marine Technology Problems FEB RAS
Address: Address: 690091, Russia, Vladivostok, Sukhanova st., 5a690091, Russia, Vladivostok, Sukhanova st., 5a
Scientific interests: Scientific interests: underwater robotics, hydroacoustic underwater robotics, hydroacoustic 

navigation, hydroacoustic complexes and systemsnavigation, hydroacoustic complexes and systems
Phone: Phone: +79089821389+79089821389
E-mail: E-mail: ymat33@yandex.ruymat33@yandex.ru
ORCID: ORCID: 0000-0002-4486-37190000-0002-4486-3719

KHVOROSTOV Yurii Anatolyevich, KHVOROSTOV Yurii Anatolyevich, Lead DesignerLead Designer
Institute of Marine Technology Problems FEB RASInstitute of Marine Technology Problems FEB RAS
Address: Address: 690091, Russia, Vladivostok, Sukhanova st., 5a690091, Russia, Vladivostok, Sukhanova st., 5a
Scientific interests: Scientific interests: ocean acoustics, applied hydroacoustics, ocean acoustics, applied hydroacoustics, 

vector-scalar hydroacoustic systems, location and detection of vector-scalar hydroacoustic systems, location and detection of 
sound sourcessound sources

Phone: Phone: +79147036723+79147036723
Е-mailЕ-mail: oss.dvfu@mail.ru: oss.dvfu@mail.ru
ORCID: ORCID: 0000-0002-4805-30510000-0002-4805-3051

KULESHOV Vladimir PavlovichKULESHOV Vladimir Pavlovich, , RResearchesearch
V.I. Ilyichev Pacific Oceanological Institute FEB RASV.I. Ilyichev Pacific Oceanological Institute FEB RAS
Address:Address: 690041, Vladivostok, Baltiyskaya str., 43 690041, Vladivostok, Baltiyskaya str., 43
Scientific interests:Scientific interests: ocean acoustics, vector-scalar hydroacoustic  ocean acoustics, vector-scalar hydroacoustic 

systems, detection of sound sourcessystems, detection of sound sources
Phone:Phone: 8(423)2312854 8(423)2312854
E-mail:E-mail: 986022@mail.ru 986022@mail.ru
ORCIDORCID: 0000-0002-4805-3017: 0000-0002-4805-3017




