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Gaussian Mixture Modelling @
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Two — step approach @
1. Finding peaks

2. Mapping peaks from different
diffraction patterns to each other



Step 1: Finding peaks
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Step 1: Finding peaks
Bumps - DREAM
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Step 1: Finding peaks
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Step 1: Finding peaks

Bayesian Information Criterion (BIC)

BIC = k1n(n) — 2 ln(f,-)

k = # of parameters  n = number of data points L = maximum log-likelihood

2 1 (0O-E)?
X _(D.O.F)Z E2

O = Observed data value
E = Expected data value
D.O.F = Degrees of Freedom
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BIC plots
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Conclusions

* Fitting peaks first using probabilistic approach as opposed to mapping
individual data points to each other directly seems more promising

* Summer Summary:
* We used Bumps + DREAM to fit peaks to simulated data
* We integrated code for automatically determining how many peaks to fit

In the process:
* Learned to use CLI, GitHub
* Gained familiarity with modules
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Next Steps

 Testing on actual data/with more noise
* Improving Step 2 (Mapping)

* Generalizing from Powder to Crystal (1-D data to 2-D data)
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