Math 30720 PAPER /PROJECT, Due Monday, April 23
Choice of topic due by Monday, March 26

If you choose to write a paper, it should be a well-written explanation of
the topic and should convince me that you have a good understanding of it.
It should not be something copied from a book or paper. It must include at
least one proof (either details or a careful sketch of the key steps), description
of a kind of wavelet you haven’t seen before, or a clear explanation of how
wavelets are applied in your topic. Include references. Here are some possible
topics, with possible references (with links where possible) to get you started.
If you want to do a topic not on this list, please discuss it with me ahead of
time.

If you prefer, you can do a computer project. Please discuss it with me
ahead of time.

1. Learn about image compression and the JPEG and JPEG 2000 algo-
rithms. How is JPEG 2000 an improvement over JPEG? What have
been some of the major applications of JPEG 20007 How would you try
to convince manufacturers of digital cameras that they should switch

from JPEG to JPEG 20007 ([Au))
2. Learn about reuniting the panels of the Ghissi altarpiece. ([D],[Gl)

3. How can wavelet transforms be used to in the sylistic analysis of paint-
ings? ([JPBre])

4. How can wavelet transforms be used to detect forgery in paintings

([JPBzal)?

5. Learn about the use of wavelet techniques to analyze molecular simu-

lations. ([Abd])

6. Learn about the denoising/reconstruction of cylinder recording of Jo-
hannes Brahms performance of a segment of his First Hungarian Dance.
Start with “Brahms at the piano” (|B]) and then look at some of the
more technical references it mentions.

7. Learn about the use of wavelets for the analysis and synthesis of music.

(K1, [K2])



8. Learn about the use of wavelets in medical imaging. ([UA])

9. Learn about applications of wavelets in economics. ([R])

10. Learn about continuous wavelets. Read chapter 5 of the textbook.

11. Learn some about the development of wavelets. Read ([H])

12. Learn about the use of wavelets in the LIGO detection of gravitational
waves. (JAbol], [Abo2])
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