NTNU Summer student internship
Seismological research projects
Supervisor: Kate Huihsuan Chen 陳卉瑄
Goal: Provide training in seismic data processing (in linux) and introduce you to some of the most exciting aspects of modern seismology

Title: Intelligent detection and classification of natural noise
(利用機器學習進行背景噪訊之分類)
英文摘要Abstract
With rapid growth in the quantity of data, a development of reliable, automatic detection and classification system is needed. Traditionally, earthquake can be defined by amplitude threshold (short-term average/long-term average) and waveform cross-correlation technique such as template matching and autocorrelation. These methods however, require prior knowledge of the source information/event waveform and the assumption that waveform similarity can perform as a sensitive earthquake detector. Is it possible for the unknown classes of natural noise vents (e.g., typhoon, landslide, shaking due to construction, blast, gas explosion, car accident, and so on), if detected by the close-by seismometers, be automatically detected and classified? In this summer program, we aim at adopting the supervised machine learning methods to do the job. In training stage, the data labeling (four classes of natural noise including ambient tremor, landslide, typhoon, and explosion), feature extraction and evaluation is required for novelty detection. The classifier also needs to be trained for better generalization performance using k-NN (k nearest neighborhood) and SVM (Support Vector Machine). We hope to develop and modularize an accurate system for novelty classification of natural noise. 
中文摘要
除了地震，地震儀也記錄背景噪訊，其中包含了許多季節性的環境擾動（風、波浪、降雨）以及和與我們生活息息相關的環境震動，這些背景噪訊規模範圍很大，小至無感的震動、大至日常施工、爆炸事件、崩塌事件等，對社會和經濟造成一定衝擊。目前台灣的加密地震網中，能否能將背景噪訊有效地做偵測和分類，是即時地震學的一大挑戰。利用機器學習(machine learning)進行背景噪訊分類的技術漸漸盛行，其手段為: 讓電腦自行建立一個分類的模型，讓資料點間呈現最小變異度的歸類成同一組，而最大變異度的歸類成不同組。在進行異常事件偵測和分類時，於是避免了地震學常用的經驗決定的振幅比門檻值(STA/LT法)和同樣類型事件會有相似波形的假設。本暑期計劃擬採用監督式的機器學習演算法(supervised machine learning)，針對慢地震、爆炸、土石流和颱風造成的噪訊四種類型採納不同特徵抽取方法以進行特徵的主成份分析，進一步客觀地產生分類準則。在此採用的異常事件偵測法，是針對稀疏訓練資料(sparse data)及大數據(big data or large-scale data)分別進行訓練建模及線上快速偵測的快速支持向量資料描述(Fast SVDD)單類別分類演算法，適合無法符合高斯分布之機率模型的資料如較少數的爆炸和土石流訓練資料。此暑期研究，欲利用加密的地震網建立背景噪訊目錄，進一步分析不同種類的背景噪訊其時空特徵。
Details: 

The internship is designed for a student who has a background in seismology and is interested in learning data processing. This research project involves the analyses of seismic data in a lab setting with the ultimate goal of producing results to be presented at a national scientific meeting. The student will gain: 

· - Hands-on research experience 

· - Improved observation and communication skills 

· - Awareness of the diversity of earthquake research 

· - Interaction with graduate students and research assistant who will serve as mentors 

· - Opportunity to judge whether a career in research is right for you 
