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The problem to solve
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USPEX is a crystal structure predictor Each run produces
based on an evolutionary algorithm hundred of putative
crystal structures...
...but many of them
are equal

Project: to develop a
(semi)automatic way to
extract unique structures
from the USPEX output

So an intensive manual
labor is needed to prune
duplicated structures

Proposed solution:
use methods and ideas
from multidimensional spaces

Compute unique

coordinates / .
e e o Define distance

measure

Space 100-3000 \

dimensional

Each group F"—
describes a |1 @
distinct structure

e o

\o




Visual design and validation support /
oty

Built a tool to explore
algorithm choices and
parameters settings
This tool wraps the
classifier library and
provides various interactive
visual diagnostics to che
classifier behavior
Itis built inside STM4, the
ular visualization
toolkit developed at CSCS

Why this

We had to win user support
and confidence

It supports experimentation
for library design

It provides at no

to select and remove
identical structures

Access to all
CrystalFp parameters
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The End User application
makes possible the choice
of algorithms and their
parameters manipulation in
a clear process workflow
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Load structures ———/

Filter on energy
Compute fingerprints
Compute distances

Group structures

Visual diagnostics:
distance matrix and clustering
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Visual diagnostics: scatterplot

The scatterplot tries to map High-D
space points to 2D preserving their
relative distances

Frequency

E
?

Various visual
diagnostics tools

2D maps
Charts ———~
Picking for details

2D data export

Visual diagnostic tools
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Colored by
“stress” to detect
local minima
traps

Colored
by group

Diagnostic chart:
distances in 2D
vs. distances in
High-D space

Grouping quality: silhouette coefficients

Scatterplot

Diagnostic charts

Distance matrix




CrystalFp:
built as an end-user application inside STM4
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Project pages
Source code, testing results and related material:

http://www.cscs.ch/~mvalle/CrystalFp
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Others already submitted...

Thank you
for your attention!




