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Cep Telefonlarindaki ivmeélcer ve Yapay Sinir Aglari ile Olas1 Deprem Tespiti

Possible Earthquake Detection with Accelerometers and Artificial Neural Networks in
Mobile Phones
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Ozet

Giintimiizde neredeyse belli bir yas lizeri niifus ile dogru orantili artan bir sekilde cep telefonu kullanimi
mevcuttur. Teknolojinin gelismesi ile, telefonlar, asil amaci iletisimin disinda, neredeyse bir cep
bilgisayarina evrilmis ¢esitli kullanim alanlar1 sunmaktadir. Bu kadar sik kullanilan elektronik bir aletin
icerisinde jeodezik/jeofizik Olgiilerde kullanilan aletlerin elektronik devrelerinde rastladigimiz, daha
kiictik olcekte, benzer ekipmanlar bulunmaktadir. Bunlar; ivmeodlger, jiroskop ve GPS alicist gibi
sensorler olarak Orneklendirilebilinir. Bu durumda, yeterli duyarhiliktaki cep telefonlar
jeodezik/jeofizik Ol¢iim cihazlarina doniistiiriilebilinirse, c¢esitli yerbilimleri uygulamalar1 igin
kullamilmasi fikri olduk¢a heyecan verici olacaktir. Bu tip uygulamalardan en 6nemli olabilecek bir
tanesi, deprem kaynakli olas1 bir sarsintiyi, cep telefonlar: icindeki ivmedlgerler yardimi ile, dnceden
algilayabilecek ve bunun uyarisini kullaniciya sunabilecek bir deprem erken uyari sisteminin
gelistirilmesidir. Bu ¢alismada, bunun ilk denemesi gerceklestirilmistir. Oncelikle, cep telefonunda
algilanan ivmedlger verisini cekebilen bir yazilim ve telefon-sunucu aras1 baglantiy1 saglayan bir mobil
uygulama gelistirilmistir. Daha sonra, Afet ve Acil Durum Yonetimi Baskanlii (AFAD) internet
sayfasindaki veritabaninda bulunan, cesitli biiyiikliiklerdeki gercek depremlere ait ivmedlcer verileri
kullanilarak, Uzun kisa siireli bellege sahip (Long-Short Term Memory: LSTM) tekrarlayan sinir ag1
mimarisi (Recurrent Neural Network: RNN) derin 6grenme algoritmasina ivmedlger verisi dgretilmistir.
Oncelikli olarak, uyku halinde olunmasi varsayimi gz niine almarak, yatay bir diizlemde sabit bulunan
cep telefonundan elde edilen sarsinti kaynakli ivmedlger verisi, sunucuda egitilmis veri/veriler (¢oklu
kullanict durumunda) ile karsilastirilip kullaniciya gerektiginde deprem uyarisi vermektedir. Elde edilen
ilk sonuglarda, % 82 ve iizeri duyarlilik gézlenmistir.
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Abstract

Today, there is an increasing use of mobile phones in direct proportion to the population over a certain
age. With the development of technology, phones offer various usage areas that have almost evolved
into a pocket computer, apart from the main purpose of communication. In such a frequently used
electronic device, there are similar equipment on a smaller scale, which we encounter in the electronic
circuits of instruments used in geodetic/geophysical measurements. These; sensors such as
accelerometer, gyroscope and GPS receiver. In this case, the idea of using mobile phones with sufficient
sensitivity for various geoscience applications would be very exciting if they could be converted into
geodetic/geophysical measuring devices. One of the most important applications of this type is the
development of an earthquake early warning system that can detect a possible earthquake-induced
shaking with the help of accelerometers in mobile phones and present the warning to the user. In this
study, the first attempt of this was carried out. First of all, a software that can capture the accelerometer
data detected on the mobile phone and a mobile application that provides the connection between the
phone and the server have been developed. Then, using the accelerometer data of real earthquakes of
various sizes in the database on the website of the Disaster and Emergency Management Presidency
(AFAD), Recurrent Neural Network: RNN with Long-Short Term Memory: LSTM. ) accelerometer
data is taught to the deep learning algorithm. First of all, taking into account the assumption of being
asleep, the accelerometer data obtained from the mobile phone fixed on a horizontal plane is compared
with the data/data trained on the server (in the case of multiple users) and gives an earthquake warning
to the user when necessary. In the first results obtained, a sensitivity of 82% and above was observed.
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