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Abstract: 
The amount of genomic data is increasing at a very rapid rate and the analysis of these data to understand the underlying biological structures and processes is a great challenge. In this tutorial, I will provide an introduction to signal and image processing methods for genomic data analysis, including spectral estimation, image segmentation, the Hough transform and spatial tessellation algorithms. I will discuss how to use these techniques for DNA microarray data classification, gene regulatory relation inference, disease diagnosis, drug therapeutic effect assessment, and protein-DNA interaction analysis and data visualization.
Outlines:

Part 1: Spectral Estimation

· Autoregressive modeling
· Singular spectrum analysis
· Projection onto convex sets techniques

· Hidden Markov Model

· Spectral similarity of DNA microarray time series data

· Periodically expressed gene identification

· Inference of gene regulatory relations

Part 2: Image Segmentation and Data Visualization

· Image segmentation techniques

· Spot extraction from DNA microarray images

· Delaunay triangulation in 2D and 3D spaces

· Alpha shapes

· Nucleosomes and chromosome organization

· Protein-DNA interaction and recognition

Part 3: Data Classification

· Supervised and unsupervised learning

· Traditional clustering algorithms

· The Hough transform

· Biclustering in multidimensional signal space

· Disease Diagnosis

· Drug therapeutic effect assessment
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