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Annotatsioon

Maapbue dinaamilised mdjutused erinevate allikate poolt pdhjustavad seismilisi signaale voi
vibratsiooni, mida nimetatakse seismiliseks siindmuseks. Neid signaale tuvastatakse seismomeetrite
ja geofoonidega. Nende signaalide klassifitseerimine ja analliis vdoimaldab hankida vaartusliku
informatsiooni neid p&hjustava allika kohta. Seismilise seire ja vibratsiooni uuringutes tuvastatakse
hulganisti sindmusi. Kdesolevas t66s uuritakse seda andmestikku eesmargipdhiselt. Lahtudes
valdkonna arengust ldabi tuumakatsetuste seire ja tdnapdeval kogutavast suurest andmehulgast, on
andmestikku vGimalik kasutada luure v&i militaar eesmargil, parandamaks piiritilest informatsiooni
kattesaadavust. Kdesoleva t06 eesmark on leida seismilise metoodika kasutusvoimalusi luure- ja
militaarvaldkonnas Eesti tingimustes, mis vdoimaldaks tohustada Eesti kaitsevoimet, eelkdige olulise
informatsiooni hankimist, potentsiaalse s6&jalise kriisi korral.

Seismiliste signaalide uurimine voib anda vaartuslikku informatsiooni Eesti ldhipiirkonnas asetsevate
piiritileste sdjalist huvipakkuvate tsiviil- ja teadaolevate militaarobjektide kohta. Signaalide uurimiseks
kasutatakse antud t60s Eesti ja Soome seismojaamade andmeid. Anallilsi labiviimiseks on valja valitud
erinevaid signaali eristamise meetmeid, mille abil mdne objekti juures tuvastatud seismiliste
siindmuste signaale saab omavahel seostada voi eristada. Analllsi kdigus leiti, et lisaks signaalide
sarnasuste vdi erinevuste identifitseerimisele on vdimalik leida spetsiifilisi andmeid toimunud
sindmuste allika v&i objektil toimunud tegevuse kohta.

Lisaks seismiliste signaalide analiiisile viidi t66 kaigus labi erinevate sdiduvahendite vibratsiooni
modtmised, eesmargiga tuvastada ning eristada neid vibratsiooniparameetrite pdhjal. T66 selle osa
teiseks eesmargiks oli luua alus tulevastele uuringutele lahing- ja nende veoks kasutavate masinate
vibratsiooni osas. M&6tmistel eristati sGidukid massi ja telgede arvu jargi. Modtmistulemuste pdhjal
leiti, et sdidukeid on peamiselt voimalik eristada ja tuvastada eelkdige nende poolt tekitatud
vibratsiooni vonkekiiruste ja resultantkiiruse jargi. Peale selle saab liikuvaid ronge ja veoautosid
tuvastada ning eristada vinkesageduste jargi.

Tulemuste pdhjal saab jareldada, et seismilist metoodikat on vdimalik kasutada erineva informatsiooni
kogumiseks luure- ja militaareesmargil Eestis. Seismiliste signaalide anallilisi juures kasutatud
eristamise ja analliisi meetmeid saab votta aluseks seismiliste signaalide uurimis- ja
klassifitseerimisemetoodika loomiseks, et uurida teadaolevatel militaarobjektidel toimuvad tegevust.
Too kaigus loodud sdiduvahendite liikumisel tekkiva vibratsiooni mddtmise metoodikat ja tulemusi
saab edasises kasutada militaarmasinate vibratsiooni uuringute metoodika kujundamisel selleks, et
koguda andmeid piirilileste tsiviil- ja militaartegevuste kohta.



Use of Seismic Data in Military Field

Abstract

Dynamic impact on the ground by various sources causes seismic signals or vibrations, i.e. seismic
events, which can be detected with seismometers or geophones. These signals contain information
about the source, which can be revealed by classifying and analysing them. A large number of seismic
events are recorded in regional seismic monitoring and vibration studies. Here, the collected data are
analysed for targeted sample purposes. On the basis of seismic monitoring of nuclear bomb testing
and large amount of seismic information currently collected, there is potential for applying seismic
methods in military or foreign surveillance, in order to achieve information beyond state borders. The
scope of this thesis is to find applications of seismic methods for military and surveillance purposes in
Estonia, which ultimately could aid in improving defensive strategies in potential military crises.

Classification and analysis of various seismic signals or vibration may provide valuable information
about activities at civil or military objects in neighbouring areas of Estonia. Data from Estonian and
Finnish seismic stations are used in this study for analysing methods of discriminating between various
seismic signals. Different features of seismic signals are examined using a selection of methods. It was
found out that not only could these methods be used for identifying similarities between seismic
events, but also for gaining characteristic information about their source or activity.

In addition, experiments with different road vehicles and trains were carried out for studying vibration
they induced. Results show that identification and separation between vehicles could be made by using
their vibration parameters. This can be implemented in later studies for studying vibrations induced
by military vehicles. Vibration velocity and particle peak velocity were found to be the main reliable
parameters for identifying different road vehicles regarding their masses and number of axles.
Additionally, vibration frequencies of moving trains and heavy trucks could be used as reliable
parameters in their identification and distinction.

The results show that seismic methodology can be used for gathering different types of information
useful for surveillance and military applications. Event discrimination methods used in seismic data
analysis can be used as a basis of identification, classification, and analysis of seismic signals for
potential use in surveillance of neighbouring areas of Estonia. Experimental methodology and results
could be used in developing studies and data analysis of vibrations induced by military vehicles. These
can later be used in surveillance over civil or military activities beyond the state borders.



