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Data

e This research project aims to develop an automated N e Use SciPy and K-Means to organize data.
method for determining the morphology and facet . ~\ . e We identify the clusters and give them azimuthal
orientation nanocrystals. /N 7\ coordinates.

e The evolution of sample morphology under reaction | e Extract the centroids and designate facets
brings critical information about facet-dependent e Map results!!
phenomena.(Embrittlement and Corrosion)

® Some teChniqueS are stereographic projection and Ex. Stereographic High Intensity Clusters with K-means
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Background

¢ Cluster4
o Cluster5
o Cluster6 [1-13]
X Centroids

Mapping e

e We define a series of concentric circles with radii of r (21]
10, 30, 50, 70, and 90 units to structure our
visualization and then change the frame from 3D q-
space to a stereographic projection

(111) Facet top view
' 2D-Intensity
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® The theory of our approach 1S that we can 1solate a - s sl stanford.edu/~cpiech/cs221 /handouts/kmeans htmif:~text=K%2DMeans%20is%200ne%200f,centroid%20than%20any %20other%20centroi
slice of the 3D intensity data and project it onto a 2D
Stereographic pI'OCj eCtiOIl. T o 1311 ¢pin A :';i;' AN o113 N . “Automated Quantitative 3D analysis of faceting of particles in Tomographic datasets.” Ultramicroscopy,
. Luoii vol. 122, Nov. 2012 pp. 65—75 https://doi.org/10.1016/j.ultramic.2012.07.024.
® Then using Python we can analyze the dataand o= '
assign facets to our crystal.
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The data mapped on a stereographic

) . N N projection. (111) Origin
[111] stereographic projection (for a face-
3D look of

i v(Hard centred cubic lattice). The circles describe the
etz BEZES | angle with the [111] direction from 0 ° I I I Nuclear Science

‘ k (centre) to 90° (outer-ring).
and Engineering

Slice of Intensity

o . o
. o
° ® o
° o *
Scholar.-Awards CeIeBration ‘ . - ’nnovat,'on
November 13, 2024 ® . N Georgia o .
o ° . o
¢ . ® o ® -~ °



