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Degree course: MSc. Or BSc., University of Haifa
Number of ECTS credits allocated: 2

Prior courses: Statistics or Probability

Course title: Basics of Signal Analysis

Period: semester

Hours of teaching: 26

Target skills and knowledge: The course will provide tools for analysis of
time series data with focus on marine applications, whose datasets follow a
variety of statistics and, due to the complexity of the sea, include relations
among datasets from different sensors. The course is targeted for students
with a low to medium level knowledge on statistics.

Examination methods: One homework assignment + exam.

Assessment criteria: Students will understand concepts in statistical
analysis of datasets, will learn practical tools for data analysis, and will
experience analysis of real dataset from marine observatory.

Course content: The course will cover the following topics — probability
density functions, model fitting, parameter estimation, methods and metrics
for comparison of datasets, statistical anomaly detection, demonstration on
live data from marine observatory.

Detailed planned teaching activity:
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Week 1-2: Basics of statistics — random variables, random processes,
moments, histograms, probability density functions, cumulative density
functions

Week 3: Demonstration of statistics of data from THEMO - the Haifa
marine observatory.

Week 4: Model fitting of time-series dataset

Week 5: Parameter estimation of data set, method of moments,
minimum variance

Week 6: Comparison of datasets - Correlation and normalized
correlation

Week 7: Comparison of datasets — KL divergence

Week 8: Anomaly detection — max variance

Week 9: Anomaly detection — energy detector

Week 9: Detection of Signals (Maximum Likelihood, Energy detector
Week 10-11: frequency analysis

Week 12: Clustering of data (nearest neighbor, K-means, hierarchal)
Week 13: Demonstration of tools learned on data from THEMO - the
Haifa marine observatory
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