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Védecké dokumenty

Typy dokumentu:

@ odborné clanky, zpravy (reports)
@ rozsahlejsi texty (bakalarské, diplomové, dizertacni prace)

@ prezentace (vyuka, pfednasky na konferencich, obhajoba
studentské prace)

@ postery (,plakaty” prezentované na konferencich nebo za

UCelem propagace)
Typy obsahu:

@ matematické vzorce

@ tabulky

@ diagramy, schémata

@ grafy, védecka vizualizace

@ animace, video (v prezentacich)



Uvod

Co zde probirat...

... hebudeme:

@ editory typu WYSIWYG (What You See Is What You Get)
e MS Office - Word, Excel, PowerPoint...
e OpenOffice

@ komercni software pro tvorbu diagramu a vektorové grafiky
e MS Visio
e Corel Draw atp.

.. budeme:
@ volné dostupné technologie pro tvorbu a ukladani
védeckych dokumentu
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@ Univerzaini formaty pro ukladani dokumentu



Formaty dokumentu

PostScript

@ format urCeny pro pfimé zpracovani tiskarnou
(PostScriptové tiskarny, obvykle laserove)
= RIP (Raster Image Processor)

@ jedna se o programovaci jazyk
— soubor typu PostScript (.ps) je vlastné zdrojovy kéd v
jazyce PostScript

@ vznik v r. 1982, vyviji Adobe Systems. 3 vylepSené verze:

e 1984: PostScript Level 1
e 1991: PostScript Level 2
e 1997: PostScript 3

@ softwarové implementace PostScriptového RIP na PC:
Adobe PostScript, GhostScript (open source), ...



Formaty dokumentu

Jazyk PostScript

@ jazyk interpretujici slozeni funkci pomoci zfetézeni
(konkatenace) jejich jmen

@ pouziva zasobnik operandu a zpétnou (postfixovou) notaci

@ datové typy dynamické (pfidélené proménnym dle potieby)
- integer, real, double, boolean, array

@ operatory: aritmetické (add, sub, mul, div, ...), grafické
(moveto, lineto, setwidth, ...), zasobnikové (manipuluji
se zasobnikem)

@ konstrukce pro definici proménnych, podminky, cykly

@ systémovy a uzivatelsky slovnik: pfifazeni jmen operatort
jejich funkcim

@ uzivatelsky slovnik umoznuje definovat vlastni operatory,
ma prednost pred systémovym



Formaty dokumentu

Jazyk PostScript

Pouziti zasobniku

4+7/3
7 3 div 4 add
vstup: | 7 |3 [div [ 4 | add
zasobnik | 7 3 2.333 | 4 6.333
7 2.333

@ objekty na zasobniku: Cisla, fetézce, pole, slovniky, ...




Formaty dokumentu

Jazyk PostScript

Pouziti zasobniku

4+7/3
7 3 div 4 add
vstup: | 4 | 7 | 3 |div [ add
zasobnik | 4 7 3 2.333 | 6.333
4 7 4
4

@ objekty na zasobniku: Cisla, fetézce, pole, slovniky, ...




Formaty dokumentu

Jazyk PostScript
Grafické operatory
@ manipuluji se 3 zakladnimi druhy dat

e text (pozice, orientace, velikost)
e geometrické objekty
e bitmapové obrazky
@ souradnicovy systém tiskovych bodu, nezavisly na
vystupnim zafizeni
@ zasobnik grafického stavu (aktivni barva, parametry ,pera®)
@ zasobnik aktualni cesty (mnozina na sebe navazujicich
bodu spojenych useCkami ¢i kiivkami)
@ cestu Ize pfedem pfipravit (1ineto, moveto), poté vykreslit
(stroke) nebo vyplnit (£i11)
@ moznosti definice rozméru stranky, vykresleni aktualni
stranky (showpage) a pfechodu na novou stranku
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Jazyk PostScript

Hello world

%! PS

/Courier findfont
20 scalefont
setfont

72 500 moveto
(Hello world!) show
showpage



Formaty dokumentu

Dokument PostScript

Fonty 1/2

@ dokument obsahuje definici fontu, které se v ném pouzivaji

o vektorové skalovatelné fonty - sady glyfu (tvar( znaku)
stejného stylu, popsanych pomoci kfivek
e outline font - popis pomoci obrysl a vyplni
e stroke-based font - popis pohybu pomysiného
polygonalniho (resp. eliptického) pera podél krivky
@ vhodné pro asijska znakova pisma.

@ font hinting - doplfkové informace o rasterizaci fontd v
malém méfitku, kde nedostatecné rozliSeni rastru vede k
subjektivni deformaci tvaru

@ kerning (prolozeni znaku) - dodate€ny popis mezer
(rozteci) mezi dvojicemi znaku ve fontu s proménlivou
Sitkou (proportional font)



Formaty dokumentu

Dokument PostScript

Fonty 2/2

@ Adobe Type 1 fonty - definovany Bézierovymi kubikami
(viz POGR2)

@ True Type fonty - pavodné od Apple, Inc., popis
kvadratickymi Bézierovymi kfivkami (v PostScriptu tzv.
Type 42)

@ OpenType - Adobe + Microsoft - sjednoceni Type 1 a True
Type



Formaty dokumentu

Vlastnosti fontu
Font hinting

abcfgop AO abcfgop
abcfgop AO abcfgop

abctgop
abctgop
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Vlastnosti fontu

Proporcionalni fonty a fonty s pevnou $itkou

Proportional
Monospaced



Formaty dokumentu

Vlastnosti fontu
Typy fontd (typeface)

SeI’if (Minion Pro)

« Old Style (Adobe Jenson Pro)

* Transitional arcNew Baskerville
* Modern odoni)

Slab Serif (Clarendon)
Sans serif wyriaa)

&m‘pi (Coronet)
gﬁfacﬁfeﬁer (Teutonic No. 1)
DISPLAY wqudcrysay
Monospaced (courier)

e pelel- 4

(ITC Zapf Dingbats)

(Dingbat)



Formaty dokumentu

Vlastnosti fontu

Patkové a bezpatkové fonty

AaBbCc

bezpatkovy font (sans serif)

AaBbCc

patkovy font (serif)



Formaty dokumentu

Vlastnosti fontu

Patkové a bezpatkové fonty

AaBbCc

bezpatkovy font (sans serif)

AaBbCc

patkovy font (serif)



Formaty dokumentu

Vlastnosti fontu

Metrika fontu

ascent ascender height
cap height L

mean line median x-height

baseline

descent descender height



Formaty dokumentu

Format PDF 1/2

@ Portable Document Format - od Adobe Systems, od r.
2008 otevieny standard ISO

@ reprezentace dokumentu nezavisle na aplikaci, OS,
vystupnim zafizeni — vsSude identicky vzhled (oproti
HTML, dokumentu Word atd.)

@ implementuje podmnozinu PostScriptu (nema prikazy pro
kontrolu béhu programu - smyc¢ky, podminky)

e PostScriptovy dokument Ize snadno prevést do PDF

@ data v PDF usporadana do objektd (datové proudy,
slovniky, pole, fetézce, Cisla, ...)

@ na rozdil od PostScriptu implementuje prahlednost



Formaty dokumentu

Format PDF 2/2

@ prohlize¢ PDF na PC (v nejvétsi mife Adobe Reader) umi
interpretovat rozsifené interaktivni funkce

@ hypertextové odkazy (vCetné odkazl do jiného souboru
PDF, na internet nebo na externi aplikaci)

@ efekty pro prechod mezi strankami
@ automaticky prechod na dalSi stranku
e formulare

@ multimédia (video, zvuk) - za podpory dalSich aplikaci
(RealPlayer, Windows Media Player)

e z externiho souboru nebo vestavéné do PDF

@ JavaScript



Formaty dokumentu

Format DVI

@ DeVice Independent file format
@ format produkovany typografickym systémem TgX

@ nezavisly na zafizeni, jednoduchy na interpretaci
(zobrazovacim zatizenim)

@ obsahuje pouze odkazy na obrazky, nikoliv samotna
obrazové data

@ standardnimi nastroji Ize prevést do PostScriptu nebo PDF



Formaty dokumentu
Format Deja Vu 1/2

@ pripona .djvu nebo .djv

@ format pro mimoradneé efektivni kompresi naskenovaného
textu

@ enkodér rozdéli vstupni obraz na popredi, pozadi a masku
(tj. dvoulrovnovy obraz v podstaté specifikujici
pruhlednost popredi)

@ popredi a pozadi jsou barevné, resp. Sedotonové obrazy,
kdédované s niz8im rozliSenim waveletovou kompresi IW44

@ maska kédovana pomoci JB2 (identifikace témer
identickych tvarll na strance - napf. pismen)

e tvar se kdduje jen jednou
@ pozice se kéduje pro kazdy vyskyt

@ muze obsahovat vrstvu rozpoznaného textu (OCR - Optical
Character Recognition)



Formaty dokumentu

Format Deja Vu 2/2

typicka CB stranka ma jen cca 3-40kB

napr. anglicka verze Rektorysova Prehledu uzité
matematiky (Survey of Applicable Mathematics)

o 1369 stranek
e 9639510 bytd
e prumérné 7kB na stranku

vyvoj od r. 1996, AT&T, pozdéji LizardTech

komer¢ni produkt od LizardTech: enkodér Document
Express, prohlize¢ DjVu Browser Plugin

zdroj. kod algoritmu dostupny pod GPL — sada nastrojl
DjVU Libre (prohlize¢ djview atd.)

@ djvu umi otvevfit i Evince, Okular

konkurence: Adobe ClearScan (od Acrobat verze 9)



Formaty dokumentu

Deja Vu

Priklad

Iterative Methods
| for Solving Linear Systems

komplet

Anne Greenbaum




Formaty dokumentu

Deja Vu

Priklad

Iterative Methods
for Solving Linear Systems

maska

Anne Greenbaum
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Deja Vu

Priklad

Odkazy



Formaty dokumentu

Deja Vu

Priklad

pozadi
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e Typograficky systém IATEX




TEX

Cti [tech]
typograficky systém pro vysoce kvalitni vystup

prevazneé pro tvorbu védeckych dokumentt, sazbu
matematickych vzorcu

programovaci jazyk zaloZzeny na moznosti definice maker
navrzeny Donaldem Erwinem Knuthem, pocCatky v r. 1978
nekolikrat pfepsan do jiného programovaciho jazyka

od roku 1989 verze 3, povoleny uz jen opravy chyb

verze se asymptoticky blizi = pfidavanim dalSich cifer
soucasna verze je 3.1415926

po smrti D. E. Knutha bude verze pfejmenovana na r,
vS§echny zbyvajici chyby (bugs) se stanou vlastnostmi
programu (features)



IBTEX

IATEX
@ Cti [lejtech], [latech]
@ sada maker pro TgX puvodem od Leslieho Lamporta -
vznik v r. 1984
@ z TeXu je uzivatelsky pfijemnéjsi znackovaci jazyk
(markup language) pro tvorbu dokumentu
@ distribuce IATEXu (napf. MikTEX, TeXLive) je systém
balickt od rGznych autord, definujicich
e styly dokumentu (kniha, Clanek, dopis, ale napt. i Sachovy
zapis atd.)
e pokrocilé funkce (praci s obrazky, hypertextovymi odkazy,
formatovani, ...)

myslenka:
@ zvolite si styl a v IATEXu napiSete, co je podstatné (obsah,
¢lenéni do kapitol, odstavcu atd.)
@ IATEX se postara o v8e ostatni (formatovani, Cislovani
stranek, kapitol, vzorcu, generovani obsahu, indexu atd.)
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IATEX

Ukéazkovy kéd

\documentclass[12pt]{article}

\usepackage{amsmath}

\title{\LaTeX}

\date{}

\begin{document}
\maketitle
\LaTeX{} is a document preparation system for the \TeX{}
typesetting program. It offers programmable desktop publishing
features and extensive facilities for automating most aspects of
typesetting and desktop publishing, including numbering and
cross-referencing, tables and figures, page layout, bibliographies,
and much more. \LaTeX{} was originally written in 1984 by Leslie
Lamport and has become the dominant method for using \TeX; few
people write in plain \TeX{} anymore. The current version is
\LaTeXe.

% This is a comment; it is not shown in the final output.
% The following shows a little of the typesetting power of LaTeX

\begin{align}
E & mc"2 A\
m &= \frac{m O0}{\sgrt{l-\frac{v*2}{c"2}}}
\end{align}

\end{document}
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IATEX

Vysledek

TiX

IXTEX is a document preparation system for the TEX typesetting pro-
gram. It offers programmable desktop publishing features and extensive fa-
cilities for automating most aspects of typesetting and desktop publishing,
including numbering and cross-referencing, tables and figures, page layout,
bibliographies, and much more. IXTEX was originally written in 1984 by
Leslie Lamport and has become the dominant method for using TEX; few
people write in plain TEX anymore. The current version is INTEX 2.

E =me (1)
m=—= (2)
1-%

Odkazy
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IATEX

Ukazky matematickych vzorcu

\begin{displaymath}
11 T12 ... \mathbf{X} =

X — To1 Xoo ... \left( \begin{array}{ccc}
- . x_{11} & x_{12} & \1ldots \\
x_{21} & x_{22} & \ldots \\
\vdots & \vdots & \ddots
\end{array} \right)
\end{displaymath}
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IATEX

Ukazky matematickych vzorcu

\begin{displaymath}
n \mathop{\mathrm{corr}}(X,Y)=
Z(xz -2)(yi — 9) \frac{\displaystyle
corr(X,Y) = =1 \sum_{i=1}"n(x_i-\overline x)

n n

12 (y_i-\overline y)}
a2 2 _i-
|i,:21($z ?) Z_:ZI(% v) ] {\displaystyle\biggll[

\sum_{i=1}"n(x_i-\overline x) "2
\sum_{i=1}"n(y_i-\overline y) "2
\biggr]l~{1/2}}
\end{displaymath}

Odkazy



LyX

pamatovat si v8echny zkratky a funkce je obtizné —
spousta editort s GUI na vkladani IATgXovych pfFikazu
(napf. oblibeny WinEdt)

LyX: tzv. WYSIWYM (What You See Is What You Mean) editor

front-end pro IKTEX (generuje IATEXovy kdd)

nezobrazuje pfesnou podobu vystupu, ale pro predstavu to
staci

umoznuje psat matematické vzorce jak pomoci IATEXovych
zkratek, tak pomoci dialogovych oken nebo klavesovych
zkratek (asi nejrychlejsi)

vSude navigace pomoci mysSi

jednodu$e umoznuje navrhovat tabulky, vkladat obrazky

vlastnosti, které v LyXu chybi, Ize ,doprogramovat®
vioZzenim kédu IATEXu
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LyX

Zapis matematického vyrazu

r 1

T
Jsin {\alpha)
0

L 1
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LyX

Zapis matematického vyrazu

r 1

?J;Psin ((x + %)

L 1
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LyX

Zapis matematického vyrazu

[ o
sin | a0 + =
0 0

L 1

Odkazy



Uvod Formaty dokumentti IATEX  Tvorba obrazki  Prezentace v IATEXu  Postery v IATEXu  Védecka vizualizace  Odkazy

LyX

Zapis matematického vyrazu

2

it 3||gcJ+1

fsin o+ |d
x+y (3

0 .
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LyX

Zapis matematického vyrazu

Mathematical Model of Anisotropic Diffusion
Consider the time interval 7= (0,7), the domain (1 C B’ in the form of a block and the diff
field D:0 — B representing the input data. The initial boundary value problem for the

Box (Minipage, double frame)

‘g% = ¢V -DVer%fn(p) in 7x 0, (leq:Allen-Cahn)

A =0 on Jx 902, (2,eq:boundary-condition)
—0 = Pii in 2, (3,eq:initial-condition)

| Vertical Space (-3mm)

nown fimction p: 7x {1 — IR interpreted as the texture intensity, P 1
n and f; P =pQ-p) (p - %) acts efficiently as a contrast increasing ter

ter £ > () and the final time T are chosen annrooriatelv.

+ F

fEHEE @

+ £ =




IBTEX

LyX

Snimky obrazovky

AnaLysis of THE ParaLLeL Finime VoLume SoLver ror THE AnisoTrRoPIC
AvLLEn-Caun Equarion v 3D

% %\thispagestyl...
PAVEL STRACHOTA foot| foot|, MICHAL BENES ReCFNSPEL oot MARCO GROTTADAUREA footf,~!
JAROSLAV TINTERA)| foot
Comment: General purpose macros
‘ Macro: dd: @D” Macto: e: E@” Macro: Tr: @‘ Mactro: T: @
Comment: Number set and function space macros
‘ Macro: Cn: @” Macro: N: |E|H Macro: Q:

Macro: X: [A]|| Macro: Hh: @

Comment: Finite volume scheme formalism

‘ Macro: sumk: EK ) ’ﬁw Macro: sums: Zﬂ -3 ’ﬁm Macro: sumsk: |5~ B H Macro: horm: [l H
= = oEE, d
Macro: hnormsq: \lef H

ABSTRACT. In this contribution, a parallel implementation of the finite volume solver is
introduced, designated to numerically solve the initial boundary value problem for the Allen-Cahn
equation with anisotropy on large 3D grids. The choice of a suitable numerical scheme is
discussed and its convergence properties are investigated by means of evaluation of the
experimental order of convergence. Afterwards, the consequent limitations for the theoretical
etror estimate are pointed out. Furthermore, the results of parallel algorithm efficiency
measurements are shown, based on extensive tests performed on high performance computing
systems. The final part gives a brief overview of a magnetic resonance tractography (neural tract
tracking and visualization) method consisting in the solution of the above problem.

EH Macro: I: @@‘




IBTEX

LyX

Snimky obrazovky

4
Let @ C R be a polygonal domain and 7> 0. Denote by 7 an admissible [FVM-Eymard]| mesh
defined on 2, let ke (0,7) and N = {me Nak<T.

Furthermore, for all K& 7, denote by pj{ the value obtained by numerical solution of

Ref: eq:FVM-semidiscrete-scheme| approximating p(xx,nk> where X, € K. The pointwise error is then given
by

0 u
s 7‘“(";{"“”) Py
A 2/ 275 m q A
for all K€ 7T and ne N, . Assuming pe C (Q XJ), leC (fl,k), D=1, and using the Dirichlet

boundary condition p| =g, g€ C(0 x (0T)) instead of ( Ref: eq:boundary-condition-D|), there exist

an
positive constants € and ko depending only on @, Q, T, and £ such that

—
5 <Ch+B___VYneN
[, @m0 < e me

provided that k < ku.
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0 Nastroje pro tvorbu schémat a obrazku



Tvorba obrazkl

IATEX a obrazky
@ latex generuje DVI a akceptuje obrazky typu .eps

o EPS (Encapsulated PostScript) - specialni tvar souboru v
PostScriptu

@ obsahuje parametr BoundingBox uréujici rozsah vystupu
(nezobrazuje se jako celd stranka, ale jen jako vyfez)

e konverze do PDF obvykle:

DvI P2, pg P2 by

DvI 24 b E

@ pdflatex generuje pfimo PDF a akceptuje obrazky typu
.pdf, .jpg, .png
@ obrazky tvorené pfimo IATEXovym kdédem - .pictex
e zobrazuji se i v souboru DVI

vvvvvv

apod.)



Tvorba obrazkl

XFig, JFig

@ XFig - klasicky jednoduchy editor vektorové grafiky pro
X11

@ ne zcela intuitivni ovladani pro uzivatele napt. Corel Draw,
ale d& se zvyknout

@ jfig - program formatovem vystupu i ovladdanim
kompatibilni s XFig, napsany v Javé (shareware)
e v nékterych ohledech Sikovnéjsi (a funguje i ve Windows)

e format . fig - ASCII, ale pro Clovéka nepfehledny (jen
Cisla)

vyhody:
@ na kazdé linuxové distribuci

@ konzolovy program fig2dev umi exportovat .£fig do mnoha
formatu: .eps, .pdf, .png, .gif, . jpeg, .pictex, .svg, ...



Tvorba obrazkl

Integrace [ATEXovych vzorcl do obrazku

@ export schema. fig do dvojice souborll schema.pstex +
schema.pstex_t

@ soubor .pstex je vlastné EPS z obrazku vzniklého
odebranim vSech textovych fetézcu

@ soubor .pstex_t je kdd IATEXu (obsahujici odkaz na
soubor .pstex), ktery viozite do svého textu napf. pomoci
ptikazu
\input{schema.pstex_t}

— v textovych fetézcich Ize pouzivat makra definovana v
hlavnim dokumentu
= styl pisma bude stejny jako v hlavnim dokumentu atd.



Tvorba obrazkl

Inkscape

pokrocily vektorovy editor k praci s formatem SVG
vkladani a editace krivek, tvart

mnozinové operace s tvary (prunik, sjednoceni, rozdil)
barvy, barevné prechody, pruhlednost, vyplnovani
vrstvy

vkladani textu

konverze bitmapy na kfivky (trasovani)

export do mnoha vektorovych i bitmapovych formatl, do
.epsi .pdf



Tvorba obrazkl

Inkscape a IATEX
@ rendering textu IATEXem: RozSiteni » Vykreslit » IATEX

@ export do PDF a zaskrtnout PDF+IATEX

@ vzniknou soubory .pdf a .pdf_tex, tj. kod IETEXu
(obsahujici odkaz na soubor .pdf), ktery vloZite do textu
pomoci pfikazu

\input {schema.pdf_tex}



Tvorba obrazkl

Dia

s
amms
.......

@ obdoba Microsoft Visio
pro Linux/GNOME

@ tvorba schémat a
diagramu

@ automatické napojovani
Loublin®

@ exportdo .eps, .pdf

—
Box Cylinder Ei




Tvorba obrazkl

lpe

@ geometrické tvary, kfivky, vyplfiovani, vrstvy
@ text a matematika v IATEXu, vysledek je hned vidét

e v stylesheets i preambule IATEX dokumentu = vlastni makra atd.
@ prichytavani (snapping) k siti, k vrcholim objektu, k obrysu

@ mozno meénit nastaveni pfichytavani béhem kresleni

@ export do .eps, .pdf,.png, vicestrankové dokumenty
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GUI

A, @ “uy ¥ B [6pts -6 mm)
b+ %W

Properties ®
H Wbk

white
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x Ayl O D 2000 L

= | normal

dext v LaTeXu
normal

Fdisk

on on
xo XO ‘)

normal

® 4% ax]ar

Layers
/ alpha

]

L Galy odstaves véetnd rovnices

a2 4+ B2 =

o tak dile....

(616,848, 861,822) |(88ppi)
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Text a matematika 72 + ZZ]_OJ A

text v LaTeXu
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a tak dzale...



Tvorba obrazkl

Asymptote

@ interpretovany programovaci jazyk se syntaxi podobnou
C++ pro kresleni:

schémat
diagramu
grafd funkci
3D objekt
animaci

@ pfimo zpracovava IATgXové vzorce

@ naopak: obsahuje IATEXovy baliCek umoznujici vkladat kéd
Asymptote pfimo do zdrojového dokumentu IATEXu

@ vysledek exportuje do .eps, .pdf, .gif (pro animace) atd.
@ stale se rychle vyviji a rozSifuje (v roce 2009 verze 1.90)
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Asymptote

Pfiklad 1

import graph;
size(200, IgnoreAspect);

real f(real x) {return 1/x;};

bool3 branch(real x)
{
static int lastsign=0;
if(x == 0) return false;
int sign=sgn(x);
bool b=lastsign == 0 || sign == lastsign;
lastsign=sign;
return b ? true : default;

b

draw(graph(f, -1,1,branch));
axes("$x$", "$y$", red);
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Asymptote

Priklad 1

Y
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Asymptote

Pfiklad 2

import graph;
size(0,100);

path g=ellipse((0,0),1,2);
scale(true);

axis(Label("C", align=10W),g,LeftTicks(endlabel=false, 8, end=false),
ticklocate(0,360,new real(real v) {
path h=(0,0)--max(abs(max(g)),abs(min(g)))*dir(v);
return intersect(g,h)[0];}));

Odkazy
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Asymptote

Pfiklad 2

90

135 45
C 180 0
225 315

270
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Asymptote

Pfiklad 3

import graph;
import palette;
import contour;

size(200);
int n=100;
reall] x=new realln];
real[] y=new realln];
real[] f=new realln];
real F(real a, real b) {return a*~2+b"2;}
real r() {return 1.1*(rand()/randMax*2-1);}
for(int i=0; i < n; ++i) {
x[i]=r();

ylil=r();
flil=F(x[il,y[i]);

pen Tickpen=black;
pen tickpen=gray+0.5*linewidth(currentpen);
pen[] Palette=BWRainbow();

bounds range=image(x,y,f,Range(0,2),Palette);
draw(contour(pairs(x,y),f,new real[1{0.25,0.5,1},operator ..));

palette("$f(x,y)$", range, point (NW)+(0,0.5),point(NE)+(0,0.8), Top,Palette,
PaletteTicks(Tickpen, tickpen));
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Asymptote

Pfiklad 3

f(z,y)
0 1

Postery v IATEXu

Védecka vizualizace

Odkazy
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Asymptote

Pfiklad 4

import graph3;
import grid3;
import palette;

currentprojection=orthographic(0.8,1,2);
size (400,300, IgnoreAspect);

real f(pair z) {return cos(2*pi*z.x)*sin(2*pi*z.y);}
surface s=surface(f,(-1/2,-1/2),(1/2,1/2),50,Spline);
surface S=planeproject(unitsquare3)*s;
S.colors(palette(s.map(zpart),Rainbow()));
draw(S,nolight);

draw(s, lightgray+opacity(0.7));

grid3(XYzgrid);
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Asymptote

Ptiklad 4
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Tvorba obrazkl

TikZ / PGF

@ systém pro programovani grafiky pfimo v kodu IATEXu
o "TikZ ist kein Zeichenprogramm"

@ rozsahlé moznosti, dokumentace verze 3 ma pres 1000
stranek

@ podobné jako Asymptote podporuje programovaci
konstrukce

e podminky, cykly, proménné
@ programovani trochu netradicni (vSe je v ramci TgXu)
@ autor: Till Tantau, profesor na univerzité v Libecku
@ \tikz \draw (®pt,Opt) --(20pt,6pt); — —
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TikZ

Priklad 1 - koéd
1 \begin{tikzpicture}
2
3 %color one half of a unit circle
4 \begin{scope}
5 \clip (0,0) circle (lcm);
6 \fill[black] (®cm,1lcm) rectangle (-lcm, -1cm);
7 \end{scope}
8 %fill heads

9 \fill[black] (0,0.5) circle (0.5cm);
10 \fill[white] (0,-0.5) circle (0.5cm);
11 %fill eyes

12 \fill[white] (0,0.5) circle (0.1lcm);
13 \fill[black] (0,-0.5) circle (0.1cm);

14 %outer line
15 \draw (0,0) circle (lcm);
16

17 \end{tikzpicture}
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TikZ

Ptiklad 1 - vysledek
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Tvorba obrazkl

TikZ

Pfiklad 2 - kéd

\begin{tikzpicture}
\coordinate (A) at (0,0);
\coordinate (B) at (-60:7cm);
\coordinate (C) at (240:7cm);

\foreach \density in {20,30,...,160}{%
\draw[fill=MidnightBlue!\density] (A)--(B)
--(CQ)--cycle;
\path
(A) coordinate (X)

-- (B) coordinate[pos=.15](CA)

-- (C) coordinate[pos=.15](B)

-- (X) coordinate[pos=.15](C);

}
\end{tikzpicture}
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TikZ

Pfiklad 3 - kéd

\usetikzlibrary{decorations.pathmorphing,calc, shapes, shapes.geometric,patterns}
\tikzset{
treetop/.style = {decoration={random steps, segment length=0.3mm}, decorate},
trunk/.style = {decoration={random steps, segment length=1.5mm,
amplitude=0.2mm}, decorate}}
\tikzset{
my tree/.pic={
\foreach \w/\f in {0.3/30,0.2/50,0.1/70} {
\fill [brown!\f!black, trunk] (-\w/2,0) rectangle +(\w,3);
}
\foreach \n/\f in {1.4/40,1.2/50,1/60,0.8/70,0.6/80,0.4/90} {
\fill [green!\f!black, treetop](0,3) ellipse (\n/1.5 and \n);
}
}
}
\begin{tikzpicture}
\shade[bottom color=cyan!60!black, top color=blue!20!white] (0,0)
rectangle (8,7);
\pic at (2,1) {my tree};
\pic at (4,1.5) {my tree};
\pic at (6,0.75) {my tree};
\end{tikzpicture}

Odkazy
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Ptiklad 4 - komplexné&jsi schéma
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Prezentace v IATEXu

Podpora tvorby prezentaci v IATEXu

@ balicek Beamer (podpora i v LyXu) ... opét Till Tantau
@ balicek PowerDot (dfive HA-Prosper)

@ vysledek - transparenty (slides) v PDF (jako tyto)

@ moznost vyuzit schopnosti Adobe Readeru

hypertextové odkazy

efekty pfi pfechodu na dalsi slide
spousténi externich programd
animace

@ rUzné preddefinované styly, mozno upravit
@ ddraz na obsah, nikoliv na navrh vzhledu

@ odpada zdlouhava a nepfesna manipulace s objekty
pomoci mySi
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Beamer
Priklad

\documentclass{beamer}
\usepackage beamerthemesplit}

\title|Example Presentation Created with the Beamesr Package)
\author(Till Tantau}
\date{\today!

\begin{document}
\frame|\titlepage}

\section[Outline]{}
\frame|\tableofcontents])

\section|Introduction}
\subsection|Overview of the Beamer Class|
\frame
{

\frametitle(Features of the Beamer Class)

\begin{itemize}
\item<l-> Normal LaTeX class.
\item<2-> Easy overlays.
\item<3-> No external programs needed.
\end{itemize}

}

\end{document}
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Beamer
Priklad

Example Presentation Created with the Beamer

Package

Till Tantau

December 7, 2009

Till Tantau Example Presentation Created with the Beamer Package

Odkazy
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Beamer
Priklad

Till Tantau Example Presentation Created with the Beamer Package
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Beamer
Priklad

Features of the Beamer Class

» Normal LaTeX class.

Till Tantau Example Presentation Created with the Beamer Package

Odkazy
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Beamer
Priklad

Features of the Beamer Class

» Normal LaTeX class.

» Easy overlays.

Till Tantau Example Presentation Created with the Beamer Package

Odkazy
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Beamer
Priklad

Features of the Beamer Class

» Normal LaTeX class.
» Easy overlays.

» No external programs needed.

Till Tantau Example Presentation Created with the Beamer Package

Odkazy




Prezentace v IATEXu

Animace v prezentaci

@ baliéek animate umi animovat sekvence snimkud ulozené
jako nazev-0.png aZ nazev-###.png

\usepackage{animate}

@ na misté, kde ma byt animace, potom napsat néco jako:

\animategraphics[buttonfg=0.3:0.3:0.7,
buttonsize=0.2cm,loop,width=4cm] {8}
{Animations/Adam7-interlacing/frame-3}{0}{263}

@ nefunguje jen v prezentacich, ale v libovolném textu
@ potiebuje Adobe Reader (pod Windows i pod Linuxem)



Prezentace v IATEXu

Spusténi externiho programu z prezentace

@ balicek hypperref (Beamer ho pouziva automaticky)

\usepackage{animate}

@ na misté, kde ma byt odkaz na aplikaci (tlaitko je funkce
Beameru), potom napsat néco jako:

\href{run:Demo/application.exe}
{\beamerbutton{Spustit demo}}

@ funguje i v Linuxu
@ problém pokud chceme, aby stejna prezentace chodila ve
Windows i v Linuxu

o 2 tlaCitka, kazdé spusti jinou verzi aplikace
e emulator Wine, vhodné vytvorené davkové soubory (viz
moje prezentace)
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Postery v IATEXu

Poster v IATEXu

@ moznosti tisku na velky format: A0,A1

balicek aOposter:
@ nutnost formatovat text explicitné
@ pouZiti pfikazl prostého TEXu pro vypocet roztecCe
sloupcu, velikosti ramecku atd.

@ postup komplikovany, ale nikoliv nezvladnutelny a vysledek
stoji za to

@ dobré nezacinat od piky, vychazet ze Sablony dokumentu
baliCek beamerposter:

@ spojuje aOposter a moznosti (a uzivatelskou prijemnost)
beameru

@ vlastné "prezentace" na jeden velky A0 slide

@ z beameru lze pouzit barevnd schémata, formatovani do
sloupcu, bloky atd.

novejSi: baposter, fancytikzposter




FINITE VOLUME METHOD FOR THE ALLEN-CAHN EQUATION WITH ANISOTROPY
Pavel Strachota
Department of Mathematics, Faculty of Nuclear Sciences and Physical Engineering, Czech Technical University in Prague

E-mail:

pavel.strachota@fjfi.cvut.cz

-

Vergence of the scheme of our choice has been proved ex-
perimentally.

Consider the time interval 7 = [0, T
the form of a block and the diffusion tensor field D)

73 representing the input data. For each = € 0, D) (r) is
ive definite. The problem for the Allen-

. the domain 2 C B in
Qe

symmetric and posi
Cahn diffusion PDE

2

-€9-DVp+ filp) ngx0, (1)

ongx0 @

o ®
where

opisthe unknown function p:  x =+ R,

o represeats an impulse noise initial condition

i =p(-p)(p
o isrelated o the thickness of the diffusion interfacelayer

‘The discretization procedure follows the idea of the method

of lines. We use an explicit scheme:

e discretization: 4th order Runge-Kutta, adapive.

 spatial discretization: finite volume method, several
versions, higher order of accuracy preferred.

ative in the
direction perpendicu-
larto the face 7 uses
nonequidistant _ point
distribution i order

avoid  redundant

interpolation (Fig. ).
© The remaining derivatives are approximated using a uni-

form 5-point stencl. Th stencilpoints (depicted as green )

(. ) osses) are iner. ) ( Spatial discretization schemes: )
Introduction I Detallsio ke highiordensticie lated  from  the || 1.FV, S-point stencil (4th order), cubic interpolation.
. The of (1) assumes the form neighboring grid nodes | | 2. Fv, 5-point stencil, linear interpolation.
Tractography s a processof dislaying ocural racs i bu- e e
i b W e eons st o - =€ % Fea(t)+ fuxl0) hure-aneisennnl | K2 2
o Fie.2). 4 ference, Ist order

imaging (MR-DTI) 'ﬂ\e oot of the method is the numerical | | where £ is the set of all faces of the cell K. Fic, (t) are the L Comparison using a nois
solution of a problem for a diffusion PDE in a 3D domain. | | respective numerical fluxes at the time ¢ which contain the e Tzor %
he isaopyincorpried inhcquion s e et | ifence quoens obsering  symmet -oint sl Before the high order 5
carefully when numerical scheme. For spa- | | and approximating the derivatives d,p, 8,p, d.p at the center derivative  appro 7 .
tial duurln.\nm\. \E»:ml finite volume schemes have been of the face mations  were th“\fﬂ, L '
e G oThe difference quo- ) (e o % /
e o e e e Tro e et o wint s || +=0001 - A48 %

pes el \ppr e 2 pl = 0.001 7 ¥ /’

numerical schemes.  Below is the comparison of four
schemes restricted to k. The white square underwent a pro-
cess of anisotropic diffusion directed along the axis y

r,unmn»n

-

MR-DTI visualization results

‘The streamlines indicate the dircetion of neural fiber bundles. Color mapping added with respet o fractional anisotropy [2).

Raw slic of the visualization result

image

Low order schemes suffer from artificial
ceptable strength,

Conelusion:
(isotropic) diffusion of an unac

Convergence results

Experimental order of convergence (EOC) has been mea-
v

sured for the high order ne with cubic interpolation,
considering the solution with mesh size 1.276E-03 precise.
Meshsize L, L error | L. EOC
LO20E-02 1806E-04

5.102E-03 6.137E-05 1.557E+00 LISSE-03 L675E+00
2551E-03 1828E-05 1.747E+00 5.256E-04 1IT7E+00

Conclusions and prospects

A parallel algorithm for solving the problem for the Allen
Cahn equation in the context of MR-DTI has been devel-
oped. The proposed FV scheme exhibits satisfactory rates
of artificial diffusion and its convergence has been proved
experimentally.

Currently, we focus on the theoretical proof of conver-
gence. Preliminary error estimates have been obtained for
the isotropic case (D = )

References
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MEGIDDO: Numerical Issues Behind the MR-DTI Visualization Algorithm

Pavel Strachota
Mathematical Modelling Group, Faculty of Nuclear Sciences and Physical Engineering, Czech Technical University in Prague

o

Introduction

For the purpose of MR-DTI (Magnetic Resonance Dilfusion Tensor
Imaging) data visualization in human brain tractography, we hav
developed a numerical algorithm based on a mathematical model of
texture diffusion. Accompanied by data preprocessing and
postprocessing procedures, this algorithm forms the cornerstone of the.
MEGIDDO (Medical Employment of Generating Images by
Degenerate Diffusion Operator) software tool. To enter clinical use, the
model parameters and numerical instruments need to be chosen

Numerical solution by the method of lines

Phantom diffusion tensor fields for TV-based scheme testing

+ spatial discretization: finite volume (FV) method, structured mesh

» temporal discretization: Runge-Kutta-Merson method, 4th order,
adaptive time stepping

» semidiscrete scheme for the numerical solution p"

SRR =€ Feo ()4 %mm

» artificially created uniform tensor field D (. /) with eigenvalues 100, 1, 1
and the principal eigenvector

vy (12.6) = (c0s ¢ os 0. sin - cos . sin )
» measurement of TV depending on the diffusion direction given by 0

TV-based scheme comparison results

properly so that the procedure gives satisfactory results with limited + K ... control volume » & .. edges of K
computational resources and time available. + 0. edge » Fi.; ... numerical flux across o
Outline of the MEGIDDO visualization workflow Flux schemes in the FV method

FiborTrackin

Diffsion tensor dataset (ASCI)
leFractionsl Anisotropy (ANALYZE)

» identical computations with different num. schemes on 2 = (0,1)°,
comparing TV normalized to the interval (0. 1]
All combinations of 6 € [0°,90°] € [0°.350°]; t ~ 375 x 104, ¢ ~ 5 x 102,

» 2nd order central difference approximation with linear interpolation of the
missing points in the difference stencil

» ath order multipoint flux approximation (MPFA) central diff. + inear
interpolation

» 4th order MPFA central diff. + cubic interpolation
+ classical forward-backward 1st order finite difference (FD) scheme
for comparison

FD scheme.

Final image set

~ preprocessing: diffusion tensor field retrieval from MedINRIA,
diffusion elipsoid stretching (elongating its semi-major axis)
» A symmetric, positive definite tensor D ¢ 1% defines an ellipsoid by n"D"'n
» anisotropic diffusion of a nofsy 3D texture controlled by the tensor ﬁeld
- the emerging streamlines resemble the paths of neural fiber tracts
+ postprocessing: sicing, colorization by fractional anisotropy
(= by the density of neural fibers)

Visual assessment of undesired isotropic numerical diffusion

FV with MPFA + cubic interp.

Anisotropic diffusion by the Allen-Cahn equation

o
:T’: V- DVp+ 1(p) in [0.7]x 2,
op
B on [0.7] x 02
Pheo ing
» ... the examined region tretched” input
of nterest (ROI) diffusion tensor field
+ ... dimensionless final time + (p) = p(1 — p)(p— 1)
+ p = p(t.X) .. unknown function ... contrast adjustment
picture intensity parameter
1. noisy iniial condition + o .. input data scaling factor

+ deteriorates image quality by blurring — needs to be suppressed
diferent

01xed 100, ¢ & [0°,3507; 1

5x104,¢ = 102

‘02 40 60 80 100 120 190 160 160 200 220 240 260 280 00 320 340

— FD tatondr

- FVardoder  ———- MPFAnoar

WPFA bl

FV 2nd order MPFA

+ FD scheme - asymmetric w.r. the (major) direction of diffusion
prescribed by D (x): strong num. diff. along ,*, but not along

+ FV with 2nd order flux approx. - strong isotropic diffusion everywhere

+ FV with MPFA - much less num. diff. — good results, sharper
streamlines visualization

settings for production runs

Quantitative assessment of numerical diffusion by total variation

(6") = 3 [Vok| m(K)
=2

» TV proportional to the number of edges in the image p and its contrast
+ generally: higher TV — more (and sharper) edges in the image

Parameters of a sample high resolution visualization of the whole brain:

+ FV scheme with MPFA and cubic interpolation

» diffusion ellipsoid stretching factor: 50

 size of the ROI in model scale: @ = [0,0.58] x [0,0.695] x [0, 0.34375]

» numerical grid dimensions 668 x 800 x 396 nodes

»6=6x1020=5x104 T=2x10"

» MPI parallel computation requirements: 22 min on 24 cores of AMD.
Opteron 2427, 23 GB RAM, efficiency > 90%

References

P, Strachota: Implementation of the MR Tractography Visualization Kit Basod on the
Anisotropic Aflen-Cahn Equation. Kybernetika, 45 (2009), pp. 657-669.

http://saint-paul.£jfi.cvut.cz

pavel.strachota@fjfi.cvut.cz
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@ Védecka vizualizace
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Nastroje pro védeckou vizualizaci

@ gnuplot
@ ParaView
@ Vislt

o MATLAB
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http:
//andreas.welcomes-you.com/projects/alposter/

http://asymptote.sourceforge.net/
http://www.cstug.cz/
http://www.djvu.org/
http://www.inkscape.org/

http://www.latex-project.org/

1 P T T P P

http://www.lyx.org/


http://andreas.welcomes-you.com/projects/a0poster/
http://andreas.welcomes-you.com/projects/a0poster/
http://asymptote.sourceforge.net/
http://www.cstug.cz/
http://www.djvu.org/
http://www.inkscape.org/
http://www.latex-project.org/
http://www.lyx.org/
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Odkazy 2/2

http://latex-beamer.sourceforge.net/

http://tams-www.informatik.uni-hamburg.de/
applets/jfig/

http://www.wikipedia.org

B =

http://www.xfig.org/
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