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“XpRon TEXVIKWVY HNXOAVIKAG LABNOoNG yLa TOV EVTOTILOMO avOpwmoyevoug
Spaotnplotntag ano nxoypadrioelg 0 MPOCTUTEVOUEVEG EPLOXEC”

NepiAnyn

H avBpwrivn Spaoctnplotnta amoteAel onuepa tn onuavtikotepn attia e€adaviong
Blotonwv peyaiou aplbuol putwv Kot {wwv otov mAavAtn. Auti n dpaoctnplotnta
o6nyel adevog otnv oAkn e€adavion mMoAwV 6wV KL APETEPOU OTN ATOSUVAUWOT TWV
OLKOOUOTNUATWY, YEYOVOC TIOU SLOTOPACOEL TIG LOOPPOTIEG OTOV TAQVATN KoL TNV
nolotnta {wn¢ tou avBpwrou. Eva PETpo mpootaciag elval n BEoToN TPOOTATEVOUEVWY
TLEPLOXWV OTIOU N avBpwrtvn SpaotnpldTNTA ELVaL TIEPLOPLOUEVN. € AUTEC TIC TIEPLOXEG,
ocvotnuata aopaAeiag amoteAoUHEVA aTtO TTOANEG KAUEPEC KOl ULKPOPWVA UTTOpoUV val


http://video.ucnet.uoc.gr/live/show/316
https://www.youtube.com/channel/UC7uE3QiMTQjkrpByB_Gnt6Q/live

OUUBAAAOUV ONUOVTIKA OtV TopakoAolBnon TG LoopPOTiag TOU EKAOTOTE
OLKOCUOTHMOTOG KOBWE KoL TNV QToTPOTt avBpwrivng SpaotnplotnTag mou amoteAel
QeI yLa To epLBAAov.

AUTH N €pyaoio EMIKEVIPWVETAL O0TNV €dapUOyn TEXVIKWV HNXOVIKAG Hadnong kot
enefepyaociag onuato¢ oe Sedopéva NXOU MO TPOOCTATEUOUEVEG TIEPLOXEG AVA TNV
EAAGSa, pe oKOTO TOV QUTOUATO EVIOTILOUO NXNTIKWV YEYOVOTWV TIOU CnUATtodotouv
napavoun avBpwrivn 6paotnpLOTNTA, ONWE MAPAVOUN UAoToUia, BOOKNON, KUVAYL K.l

Ma tn ouMoyn Kol Katnyoplomoinon Twv dgdouévwy TOU amaltolvtal yla Thv
EKTIALOEVON TWV HOVTEAWV UNXAVIKAG LABNoNG, MoPoUCLAlOUE T XPNOLUOTNTA ULOG
HEBOBOU eVTOTILOMOU GWVNG TTOU EVEPYOTIOLELTAL LE TNV UTIAPEN OPUOVIKAG SOUNG OE €va
onua nxou. H péBodog aflomoleital yla TNV AUTOUATN KATATUNON EKATOVIASWY WPWV
nxoypadnong oe XALASEC UIKPAG SLAPKELOG NXNTKA QTTOCTIACHATO TIOU €V SUVALEL
d€pouv To uTtoKelpevo potifo evdladpEpovrod.

ITn OUVEXELA, €KTEAOUUE TIOANATMAQ TELPAUOTO UE OTOXO TNV €Upecn TNG BEATIOTNG
npooéyylong ywa (i) éva mpoBAnua duadilkng TaflvOUNoNG TOU ETUKEVIPWVETAL TNV
TEPIMTWON TOu NXou tou aAucormpiovou kat (ii) éva mpoPAnua €€l KAGOEwvV TOU
neplhappavel mpoobeTa NXNTIKA HOTIBO OXETIKA HE TNV TAPAVOUN OvOpwTLVN
Spaotnplotnta. Ta AMOTEAECLOTO TTOU TIAPOUGCLAJOUHE avaSEIKVUOUV TNV UTIEPOXA TWV
BaBwwv Neupwvikwv AKTOWV £vavil yvwoTwV OUUPATIKWY TIPOOEYYIoEWV Kol
avadelkvuouv BEATIOTEC emAOYEC GO0V adopd TIG OPXLITEKTOVIKEG TWV SIKTUWV KOl TOV
TUTIO TWV OKOUOTIKWV XOPAKTNPLOTIKWY avaAoya He To MPoBAnua taflvounong mou
g€etaletal.
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“Machine learning techniques for the detection of illegal human activity in audio
recordings from protected areas”

Abstract

Human activity is considered today as the primary reason for habitat loss for a large
number of Earth's plant and animal species. This activity results to the permanent loss of
species and to the weakening of the ecosystems that are of significant importance for the
overall health of the planet and as a consequence, to the quality of the human life. One
key measure to protect habitats is the establishment of protected areas where human
activity is restricted. In these areas, systems employing multiple cameras and
microphones may offer a significant assistance in monitoring the health of the ecosystem
but also as the means to prevent human intervention that is harmful to the environment.

This Thesis concerns the application of signal processing and machine learning
techniques to audio recordings acquired in protected areas in Greece, with the aim to
automatically detect sound events that are indicative of illegal human activity such as
illegal logging, grazing, hunting, etc. To collect and annotate the data that is required for
training such a scheme, we illustrate the usefulness of a Voice Activity Detector (VAD)
that is activated on the presence of harmonic structure in the audio content. The VAD is
used in order to automatically segment hundreds of hours of audio recording into
thousands of short duration audio clips that potentially carry the underlying pattern of
interest.

Continuing, we perform numerous experiments with the goal to find the optimal
approach for (i) a binary classification problem that focuses on the case of chainsaw sound
and (ii) a six class problem that includes additional patterns relating to illegal human
activity. Experimental results illustrate the superiority of Deep Neural Networks (DNN)
against other well known conventional classifiers and furthermore, highlight choices that
are advantageous for the intended task in terms of the DNN architecture and the type of
acoustic features.
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