Studentsky projekt

Algoritmus pro usporadavani krystald (English on 2nd page)
Vedouci: RNDr. Petr Cermdk, Ph.D.

Ve zkratce:

Cilem tohoto projektu je napsat algoritmus, ktery bude usporadavat nepravidelné 2D tvary
tak, aby se jich co nejvice veslo na pfedem danou plochu.

Vice detaila:

Na vstupu postupné prichdazeji tvary definované jako OpenCV contour (Numpy pole
souradnic hrani¢nich bodU). Parametr ulohy je, jaké jsou povolené rotace tvar( (jsou jen tfi
moznosti 180°, 90° a 60° a zrcadleni). Takto definovany tvar umisti algoritmus do pfedem
zadaného kruhu a poté si ze vstupu nacte dalsi tvar. Ukolem je usporadat tvary tak, aby se
jich do kruhu veslo co nejvice. Viz obrazek:

Parameters: allowed to rotate by 90°
Input 1: ’ nput) Input 3:

Output: Output (rotated 90°): Output (rotated 180°):

Pozndmky: algoritmus nevi, jaky bude dalsi tvar. Cilem algoritmu je co nejvice se pfibliZit
optimalizované situaci (ktera Ize nalézt se znalosti vSech tvar(). Algoritmus by mél fungovat
v fadech sekund pro 1000 tvarQ. Doporucuji pouzit programovaci jazyk Python a knihovnu
OpenCV.

Proc to délame?

Jedna se o soucast nové pfrijatého pétiletého JUNIOR STAR projektu MaMBA. Jedna se o
oblast fyziky pevnych latek a nasim cilem je prokazat, Zze magnetoelastické efekty jsou
béZnou soucasti kondenzovaného stavu a hranice Born-Oppenheimerovy aproximace jsou
prekracovdany mnohem castéji, nez se védci domnivaji. K tomu vybudujeme unikatni zafizeni
na usporadavani krystall, ¢imz umoznime dosud neproveditelna neutronova méreni. A
tento algoritmu je pro toto zafizeni kli¢ovy.

Pokud vas to bude bavit, budu rad, kdyz se stanete soucasti MaMBA teamu a mUzete si u
mé napsat bakalarku, diplomku ¢i klidné i disertaci! Vice na https://mambaproject.cz/

V pfipadé dotazti jsem kdykoli na Twitteru @petrscience nebo mailu cermak@mag.mff.cuni.cz



https://mambaproject.cz/
https://twitter.com/petrscience
mailto:cermak@mag.mff.cuni.cz

Student project

Crystal sorting algorithm
Supervisor: RNDr. Petr Cermdk, Ph.D.
In short:

Your goal is to write an algorithm, which takes irregular 2D shapes on input and it will try to
place them on defined circle in the most packed way.

Details:

Algorithm will work in steps. In each step there will be a new 2D shape on input defined as
OpenCV contour (Numpy array of boundary points). Parameter of the task is allowed shape
rotations (there are three possibilities 180°, 90° a 60° and mirroring). Algorithm will place
that shape to defined circle trying to not waste the space. Then new shape will be loaded on
input. The goal is to place as many shapes as possible (create most closed packed structure).
Idea behind algorithm should be clear from this example:

Parameters: allowed to rotate by 90°
Input 1: ’ nputz.) Input 3:

Output: Output (rotated 90°): Output (rotated 180°):

Remarks: it is not known what the next shape will be. Algorithm should work within seconds
for 1000 shapes. | recommend using Python and OpenCV library.

What is the motivation behind?

It is part of newly accepted 5-year JUNIOR STAR project MaMBA. This project is dealing with
condensed matter physics and its goal is to show, that magnetoelastic effects are a general
property of condensed matter and the Born-Oppenheimer approximation is surpassed far
more often than generally thought. To reach this goal we will build a unique device allowing
neutron measurements on samples too small to measure before.

If you will like this job, you can join MaMBA team, we can work further together, and you
can write your Bachelor, Diploma or even PhD thesis under my supervision. Details are on
https://mambaproject.cz/

In case of questions feel free to contact me on Twitter @petrscience
or email cermak@mag.mff.cuni.cz
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