Topics in Scientific Computing, CSE 5810
Spring 2011
	Weeks of --
	Topics
	Covered

	(28 – 4 Presn/conf/etc = 24 classes)
	
	

	Jan 10, M
	Intro to C++ & complexity theory,

Linear Algebra (ch2) – 
	Do read C++ from text,

Gauss-Jordan elimination Alg

	Jan 12, W
	GJ demo,

LUP decomp Alg

[Look below this table for some sample questions]:
Michael and Greg
	ok

	Jan 17: Holiday
	
	

	Monday classes are merged to Wday 8-10pm.

Jan 19, W
	LUP demo: M&G,
SVD, (Cholesky decomposition?) Alg: Daniel & Mahmoud:


	ok

	Jan 26, W
	Submit all .ppt to me 

SVD Code demo: D&Mh,
Polynomial interpolation (ch 3) Alg:

Michael & Nawar
	ok

	Feb 2, W
	Cubic spline alg: M&N

Code: M&N
Nawar & Greg: Grid in n-dim,

Scattered data, Some more stuff / Laplace interpolation 
	

	Feb 9, W
	M&N Code & alg (extension): Barycentric rational interpolation

N&G Code: Expt on a color image with a  radial basis code; Alg & code curve Interpol in 2D

(B-spline?)

Projects (look below, think idea/data):
1. Motion extraction from sequence of 2D images: D&Mh
2. Image enlargement, by edge extrapolation: G&N
3. –segmentation & MCMC (Markov Chain Mote Carlo)--: M
	ok

	Feb 16, W
(Feb 13-17: SPIE conf)
	Greg & Mahmud:  Intro to ch 4,

Quadrature, Gaussian quadrature?;
G: code: curve-interpolation redone with resolving the input-output issue;
M&N: investigate appearance of pole at boundary, for d>0;
(N:  Talk on SciPy tutorial?)
	ok

	Feb 21: Holiday
	
	

	Feb 23, W
	Greg & Mahmoud: Code highest order quadrature (not Gaussian)
M&D: Optimization ch10 – intro,

Direction set 10.7,

Conjugate methods -10.8

Project: I am looking for some proposal, verbal discussion will do, but describe your plan in as concrete steps as possible – code to develop/adapt, data sources, literature survey, etc.

	

	Mar 2, W
	M&D: 1D algorithms, Downhill-simplex,

Code?
D&G: Linear progr – simplex, 

Interior-pt method

Project plan presentations

(M: pick up a segmentation problem to apply mcmc, present basics of the paper, describe how you will apply the mcmc for your segmentation problem, a good slide linked on class page)
(Mh&D: Data?, What will be your output: velocity, pixels moved, rate of pixels per frame, etc?, Any algorithm? References? …)

(G&N: Data? Curve sampling algorithm? Ref? …)
	

	Mar 7-11: Spring Break
	
	

	Mar 16, W

(3/18 for Withdraw)
	D&G: Code on linear prog simplex; algo: interior point
G&Mh: Modeling data – ch15-15.2: intro Bayes,

Intro only to non-linear fit
Project: G&N – send me your plan by 3/6/11

D&Mh: collect data, show pre-filter, algo for registration

M: as per your plan…
	

	Mar 28, M
	Me: Algo in simplex and complexity from Algorithms class
	

	Mar 30, W
	G&Mh: Code on chi-sqr fit?
M&Mh: MonteCarlMarkovChain – 15.8 (Metropolis-Hastings and Gibbs sampler) Alg & Code
	

	Apr 6, W
	Mh: EM algorithm for separating Gaussian mixture 
M&N: SupportVectorMachine – 16.5
	

	Apr 13, W
	M: code on mcmc & project
M&N: Code

Project discussion
	

	Apr 20, W
	SVM – M&N: better understanding of functions, some experimentation with input, kernels

Project discussion: Mh&D – any more info from tracking?
G&N: need to see some running code

M: proposal function? Any alternative to mcmc edge sharpening?
	

	Apr 27, W

(Last class)
	Projects: 
some form of closure on any fundamental development work 
Link-able presentation/demo/animated-results/…

Submit codes by early next week – commented – readme – howToRun – etc.

When to meet for final week?

	

	May 3/4, T /W, 8:30-10:00pm (let us talk on this meeting time) Final project demo
(May 7, Commencement;

Aug 22: Fall Classes Start)
	Report due: see below
Project: final demo that you would be ready to give to a general audience

Right now it looks like Wednesday is not possible for me, Thursday same time 8pm. 

Place is still, by default – the class room.
	


Numerical Recipes (Third Ed., C++ version): Press, Teukolsky, Vetterling, and Flannery, Cambridge U Press, 2007
I wrote this to Mike 2/9/11 on submissions:

Mike:

More comments on code would be nice.

Any observation-result could go into the .ppt, even though it is common with your partner. Use individually named comments there.

Please use "Mike" as suffix to the file name, as there are two set of codes for each demo from two persons.

dm

LUP:
1.  I want equation solver rather than matrix inversion implementation.

2. What is the advantage of LU(P) solver over GJ(P) solver? (Complexity)
3. Are you keeping L and U in the same matrix, or separate? Advantage/disadvantage?

4. I am somewhat confused with extraction of P in decomposition, and how it is then used in eq solving. Can you elaborate more?

5. Cormen et al., p 824, used a single array instead of P. Needs careful explanation.

6. How complex equations are solved? (in Text)

7. Compare GJ with LU timings on SET of eqs

8. Iterative improvements – sec 2.5 in text

SVD:
1. Iterative improvement in solving. (in Text)

2. Iterative improvement
3. Demo: solver, least square sol, matrix inversion, noise removal
Splines:

Try Barycentric rational function interpolation

Try co-efficient extraction & use them back to interpolate to see how erroneous they are.

Projects: 
(1) A breadth review paper, over literature/vendor/algorithm survey.

(2) Pick up one algorithm, code/download-enhance and apply on some data set.

(3) A demo+ppt presentation.
Motion Extraction:
Video Microscopy, UNC:

http://cismm.cs.unc.edu/core-projects/visualization-and-analysis/video-motion-extraction/
Optflow Lucas-Kanade tracker, in opencv:
http://code.google.com/p/optflow/wiki/MotionDetection
Enlargement:

Some commercial packages:
http://graphicssoft.about.com/od/pluginsfilterseffects/gr/asblowup.htm
http://www.imagener.com/
Good algorithms/vendors vs images demo:

http://www.cambridgeincolour.com/tutorials/digital-photo-enlargement.htm
Smatedge algorithm:

http://audio.rightmark.org/lukin/graphics/resampling.htm
http://www.graphicon.ru/oldgr/en/research/resampling/
Segmentation using MCMC:

An old paper. glance over it for basics:
http://users.loni.ucla.edu/~ztu/publication/pami_ddmcmc.pdf
Follow this:

Cardiac: http://people.csail.mit.edu/fisher/publications/papers/fan08spie.pdf
An intro to MCMC:

http://civs.ucla.edu/old/MCMC/MCMC_tutorial.htm
Report:

(1) Project report: resources, data, h/w, software used, describe algorithms used/developed, results obtained, future directions, source code, references, …

Preferably a presentation/results in a format such that I can link it from the class page (code will not be linked, only results/presentations)
(2) A brief class report – topic-wise, what have you learned – mention and emphasize the topics that you were involved with, what could have been done – realistically – primary purpose is to target our future offerings in a similar format.
