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Abstract For many years, the Kola Division of the Geophysical Survey of the Russian Academy of Sciences 
carries out work on testing and implementation of modern techniques and algorithms for seismic and 
infrasonic data processing and event location. The KoD staff has developed several original algorithms 
that appeared to be useful for seismic and infrasonic event location and discrimination. In 2020, the LOS 
program was created. The most efficient tools for data processing and analysis, event location algorithms 
have been united in the program. The program also contains a modern mapping system and database. 
The following tools have been implemented: bandpass and adaptive filtration, polarization analysis and 
backazimuth computation for 3C stations, computation of backazimuths, and apparent velocities for 
seismic and infrasonic arrays (beamforming). To analyze records of infrasonic arrays the program has a 
cross-correlation tool, which enables to observe changes of signal’s backazimuths and apparent velocities 
in time. For seismic event location, the program uses two basic algorithms: minimization of origin time 
estimation residual and grid search based on generalized beamforming approach. These algorithms can be 
used in different combinations depending on the location scenario selected by a user. In addition, a new 
location algorithm based on a presentation of the seismic medium in a form of random graph where vertices 
correspond to points in the medium and edges are wave paths between the points, has been implemented. 
It can be useful for locating events in a substantially heterogeneous media, possibly with voids and cavities, 
as well as for taking into account the relief. This algorithm can be used, in particular, when locating events 
in mines using local mine seismic networks. The LOS program has been put into the practice of the Kola 
Division.

Keywords seismology, acoustics, program, signal processing, seismic location, infrasound, infrasonic array.

For citation Asming, V.E., Fedorov, A.V., & Prokudina, A.V. (2021). [The program LOS for interactive 
seismic and infrasonic data processing]. Rossiiskii seismologicheskii zhurnal [Russian Journal of Seismology], 
3(1), 27-40. (In Russ.). DOI: https://doi.org/10.35540/2686-7907.2021.1.02

References

Anderson, J., Farrell, W., Garcia, K., Given, J., 
& Swanger, H. (1990). CSS Version 3 Database: Schema 
Reference Manual. Tech. Rep. C90-01. Science Appli-
cations International Corporation.

Asming, V., & Prokudina, A. (2016). System for auto-
matic detection and location of seismic events for 
arbitrary seismic station configuration NSDL. In 
35th General Assembly of the European Seismological 
Commission. (ESC 2016-373). 

Asming, V.E. (1997). [Software complex for automated 
processing of seismic records EL]. In Pribory i metodika 
geofizicheskogo eksperimenta [Devices and methods of 
geophysical experiment] (pp. 125-132). Murmansk, 
Russia: MIP-999 Publ. (In Russ.).

Asming, V.E. (2004). [Programming complex for 
automatization of detection, location and interpretation 
of the seismic events and its application for the study 
of the seismicity of the North-Western region. Dr. phys. 

and math. sci. diss.]. Moscow, Russia: IDG RAS Publ., 
272 p. (In Russ.).

Asming, V.E., Evtiugina, Z.A., Vinogradov, Yu.A., 
& Fedorov, A.V. (2009). [The analysis of infrasound sig-
nals produced by technogenic sources]. Vestnik MGTU 
[Bulletin of the Murmansk State Technical University], 
12(2), 512-518 (In Russ.).

Asming, V.E., Vinogradov, Yu.A., & Prokudina, A.V. 
(2013). [Modeling of seismic location in 3D media]. 
Vestnik MGTU [Bulletin of the Murmansk State Tech-
nical University], 16(4), 644-649 (In Russ.).

Dijkstra, E.W. (1959). A note on two problems in 
connexion with graphs. Numerische Mathematik, 1,  
269-271.

Evtyugina, Z.A., & Asming, V.E. (2018). [On registra-
tion of a bolide crash on November 16, 2017 by infra-
sound stations in Northern Europe]. In Materialy XIII 
Mezhdunarodnoi seismologicheskoi shkoly “Sovremennye 
metody obrabotki i interpretatsii seismologicheskikh 



РОССИЙСКИЙ СЕЙСМОЛОГИЧЕСКИЙ ЖУРНАЛ. 2021. Т. 3. № 1

40	 В.Э. Асминг, А.В. Федоров, А.В. Прокудина

dannykh” [Proceedings of the XIII International Seis-
mological Workshop “Modern methods of processing 
and interpretation of seismological data”] (pp. 99-102). 
Obninsk, Russia: GS RAS Publ. (In Russ.).

Fedorov, A.V., Asming, V.E., Evtyugina Z.A., & Proku-
dina, A.V. (2019). Automated seismic monitoring sys-
tem for the European Arctic. Seismic Instruments, 55(1), 
17-23.

Godzikovskaia, A.A., Asming, V.E., & Vinogradov, 
Yu.A. (2010). [Retrospective analysis of primary data on 
the seismicity of the Kola Peninsula and adjacent terri-
tories in the XX century]. Moscow, Russia: Vash poli-
graficheskii partner Publ., 130 p. (In Russ.).

Kværna, T., & Ringdal, F. (1996). Generalized beam-
forming, phase association and threshold monitor-

ing using a Global Seismic Network. In: Husebye E.S., 
Dainty A.M. (eds.). Monitoring a Comprehensive Test Ban 
Treaty. NATO ASI Series (Series E: Applied Sciences), 
303. Springer, Dordrecht.

Morozov, A.N., Vaganova, N.V., Shakhova, E.V., 
Konechnaya, Y.V., Asming, V.E., Antonovskaya, G.N., 
& Evtyugina, Z.A. (2019). Seismicity of the Arctic in 
the early Twentieth Century: Relocation of the 1904–
1920 earthquakes. Bulletin of the Seismological Society of 
America, 109(5), 2000-2008.

Xiaoping Y., Bondar, I., McLaughlin, K., & North, R. 
(2001). Source Specific Station Corrections for 
Regional Phases at Fennoscandian Stations. Pure and 
Applied Geophysics, 158, 35-57.

Information about authors

Asming Vladimir Ernestovich, PhD, Leading Researcher of the Kola Division of the Geophysical Survey of the Rus-
sian Academy of Sciences (KoD GS RAS), Apatity, Russia. E-mail: asmingve@mail.ru

Fedorov Andrey Viktotovich, PhD, Director of the KoD GS RAS, Apatity, Russia. E-mail: andrey_v_fedorov@
inbox.ru

Prokudina Anzhelika Valentinovna, Engineer of the KoD GS RAS, Apatity, Russia. E-mail: prolika@mail.ru




