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The objective of this tutorial is offering an introduction to the analytic methods and applications of Fourier analysis over the dihedral groups. The topics to be discussed include:  Classical commutative harmonic analysis and its role in optics and vision studies; Experimental results indexed by dihedral symmetries (rotations and reversals); Dihedral orbits, arbitrariness, and orbit invariants; Resolution of orbit arbitrariness; Dihedral representations and irreducible characters (overview); Classical Fourier analysis and Fourier analysis over a finite group;  Determination and interpretation of the orbit invariants as Fourier transforms;  Statistical and probabilistic interpretations; Decompositions of total intensities; Canonical projections. The applications to be discussed include: The analysis of curvature and power surfaces for vision models; Polarimetric-enhanced retinal imaging methods; Dihedral polynomial methods for wave-front aberration analysis; Visual field decompositions; Symmetry perception studies. The theory and methods of dihedral analysis can be applied in studies of symbolic sequences in structural  biology, vibrational spectroscopy, experimental designs in statistical inference, and several other fields, so that the tutorial is of potential interest to students and professional in physics in general, applied mathematics (algebra in particular), and statistics. Therefore, the broader objective of the tutorial is developing a reciprocal understanding of these disciplines (optics, algebra and statistics) leading to an effective collaboration among scientists in these fields.
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