Computergrafik 2:
Ubung 1

Eclipse, PyDev, NumPy, Matplotlib



Uberblick

1. Einrichten der Entwicklungsumgebung

2. Python-Techniken

3. Bildverarbeitung Numpy und Matplotlib
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Python, Numpy, Matplotlib installieren
Windows

* Python (Skriptsprache)

— Version 2.7.3 (32bit) herunterladen:
http://www.python.org/ftp/python/2.7.3/python-2.7.3.msi

 Numpy (Matrix-Erweiterung + Mathematische Library)

— http://sourceforge.net/projects/numpy/files/NumPy/1.6.1/
numpy-1.6.1-win32-superpack-python2.7.exe/download

« Matplotlib (Erzeugen von Visualisierungen)

— http://sourceforge.net/projects/matplotlib/files/matplotlib/
matplotlib-1.1.0/matplotlib-1.1.0.win32-py2.7.exe/download
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Python, Numpy, Matplotlib installieren
Mac OS X

« Python (Skriptsprache)
— http://python.org/ftp/python/2.7.3/python-2.7.3-macosx10.6.dmg
 Numpy (Matrix-Erweiterung + Mathematische Library)

— http://sourceforge.net/projects/numpy/files/NumPy/1.6.1/
numpy-1.6.1-py2.7-python.org-macosx10.6.dmg/download

« Matplotlib (Erzeugen von Visualisierungen)

— http://sourceforge.net/projects/matplotlib/files/matplotlib/
matplotlib-1.1.0/matplotlib-1.1.0-py2.7-python.org-
macosx10.6.dmg/download

» Linux: Uber Paketmanager o0.g. Pakete installieren

Rohs / Kratz, LMU Munchen Ubung Computergrafik 2 — $S2012



Tutorials

Wir empfehlen, die folgenden Tutorials durchzuarbeiten

Python (Skriptsprache)
— http://docs.python.org/tutorial/

Numpy (Matrix-Erweiterung + Mathematische Library)
— http://lwww.scipy.org/Tentative  NumPy_Tutorial

Matplotlib (Erzeugen von Visualisierungen)
— http://matplotlib.sourceforge.net/users/pyplot_tutorial.html
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Eclipse installieren

 JDK oder JRE installieren, falls nicht vorhanden
— http://www.oracle.com/technetwork/java/javase/downloads/

index.html
— Ggf. den Pfad zum Java /bin Verzeichnis dem Windows-Path
hinzuflgen
. Eclipse ® Eclipse Classic 3.7.2
— http://www.eclipse.org/downloads/packages/eclipse-classic-372/
indigosr2

— In ein Verzeichnis entpacken
» z.B. Windows: c:\eclipse
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PyDev installieren

* PyDev (Eclipse-Plugin fur Python)
— Syntax—Highlighting, Code-Completion, Debugger
* Achtung: zuerst Python, NumPy, Matplotlib installieren!

= Java - Eclipse SDK
File Edit Navigate Search Project Run Window IHeIp
{

%) Welcome s @ Welcome
(3) Help Content:

Search
Dynamic Help
Key Assist... Ctrl+Shift+L

We I co m e to E‘ Tips and Tricks...
Cheat Sheets...
Check for Updates

C Overview Install New Software... - m Tutorials
Get an overview of the features About Eclipse SDK L Go through tutorials
Q<) Samples /\_ What's New
o Try out the samples Find out what is new
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PyDev installieren

* http://pydev.org/updates

= Java - Eclipse SDK 2 Jnstall ‘?‘@@ = e
File Edit Navigate Search Project R]

- - Available Software [ )
(%) Welcome &3 : s ]
o) Select a site or enter the location of a site. \FD |

%

Work with: ~ http://pydev.org/updates Workbench

Welcome| [vesiitertes

Name Version
1@ Thereis Reposito @

(Y Overview
Name: http://pydev.org/updates| Local...

Get an overview of th
Location: http://pydev.org/updates

@(t , Samples

~ Try out the samples @ [ OK ] [ Cancel ]
selectAll | [ 1 -
Details
Show only the latest versions of available software ["| Hide items that are already installed
Group items by category What is already installed?

Contact all update sites during install to find required software

©) <Bock [ News Finih

19:21

DE L [m= iy o
%O o1 052011
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Python Interpreter fur PyDev auswahlen

 Eclipse-Preferences - PyDev
« ,Auto Config” klappt, falls Python im Path gefunden wird

8 O O Preferences

type filter text Python Interpreters Qv v w
» General
» Android Python interpreters (e.g.: python.exe)
»Ant Name Location _
»AVR Jusr/bin/python [ New.. |
»PC/C++
» Help | Auto Config
> Install/Update
»Java | Remove
»Maven
» Mylyn Up
VPyDev

Builders Down

> Debug
> Editor

Interactive Console Forced Builtins Predefined ﬁEnvironment @ String Substitution Variables |

Interpreter - Iron Python

Interpreter - Jython System PYTHONPATH

Interpreter - Python W =, System libs ——

Logging E» /System/Library/Frameworks /Python.framework/Versions/2.7 /lib/python27.zip ‘MI

PyLint ‘ E» /System/Library/Frameworks/Python.framework/Versions/2.7 /lib/python2.7 S ——

Pvl‘!"iF ;» /System/Library/Frameworks /Python.framework/Versions /2.7 /lib/python2.7 /plat-darwin \M|

i{;rsl:t;r;z:’yDev E» /System/Library/Frameworks /Python.framework/Versions/2.7 /lib/python2.7 /plat-mac \W|
» Run/Debug E» /System/Library/Frameworks/Python.framework/Versions/2.7//lib/python2.7/plat-mac/lib-scrig ——————
» Team % /System/Library/Frameworks /Python.framework/Versions /2.7 /Extras/lib/python
P Usage Data Collector E» /System/Library/Frameworks /Python.framework/Versions /2.7 /lib/python2.7 /lib-tk

Validation ;» /System/Library/Frameworks/Python.framework/Versions /2.7 /lib/python2.7 /lib-old
> WindowBuilder &) /System/Library/Frameworks /Python.framework/Versions/2.7/lib/python2.7 /lib-dynload
» XML E» /System/Library/Frameworks/Python.framework/Versions/2.7 /Extras/lib/python/PyObjC
;» /Library/Python/2.7 [site-packages
| Restore Defaults | | Apply

@ [ cancel | [noki)
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Arbeiten mit Pydev

« PyDev-Perspective offnen

2 Java - Eclipse SDK [E=3 E=R =
File Edit Navigate Search Project Run Help
|
g~ H-O-Q - New Window r v . 5 @ Pydev [§lava
New Editor
18 Package Explorer 52 =B ceme = B)(3= outiine 2 =B
- ds T Open Perspective » ¥ Debug An outline is not available.
Show View » | $d Java Browsing

| Customize Perspective... Other...
‘ Save Perspective As...

Reset Perspective...

Close Perspective

Close All Perspectives

Navigation »

| Preferences
|
|
|

(2. Problems £3 . @ Javadoc | [, Declaration v =g
i Oitems

Description Resource Path Location Type

P
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= Open Perspective

= ==

CVS Repository Exploring
¥ Debug

& Java (default)

S}Java Browsing

T:JJava Type Hierarchy

< Plug-in Development

& Pyd
[(5Reso
£07ea fonizing

OK

Cancel




Neues PyDev-Projekt anlegen

= Pydev - Eclipse SDK

=N 2 =5

File | Edit Navigate Search Project Pydev Run Window Help
New Alt+Shift+N » | ¢® Pydev Project et &) Java
Open File... 4 Project... ==, ==
. B L ‘ B[ 5 Outline &2 i 8
Close Ctrl+W | 2 Source Folder An outline is not available.
Close All Ctrl+Shift+W | 3 Pydev Package
I
Save ot Bl (|Byclev Mothie
R (% Folder
Save As...
Save All Ctrl+Shift+S AL
Untitled Text File
Revert
Move... Y Other.. Ctrl+N
Rename... F2
Refresh F5
Convert Line Delimiters To »
Print... Ctrl+P
Switch Workspace >
Restart
gy Import...
4 Export...
Properties Alt+Enter
Exit
[2 Problems 53 v = 0|
0 items )
Description ° Resource Path Location  Type
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Neues Python-Modul anlegen

= Pydev - Eclipse SDK =k | |- X
File Edit Navigate Search Project Pydev Run Window Help
il 5= J %‘.va%v &5 v 3 v 5] v % - v ﬁffrspydevgylava
' [# Pydev Package Explorer i3 = = /8= Outline 22 ) =8
= \';‘T/| 3 v An outline is not available.
4 =5 testProject
(8 sr
L @P  New »|F Project..
Go Into 3 File
[ig Copy (% Folder
i | Paste [F] PydevModule
R ||Delete f# Pydev Package
Move...
Renamen 4 Other... Ctrl+N
g2y Import...
. Export..
& Refresh F5
Run As >
Debug As >
Team >
Compare With >
Restore from Local History...
Pydev 4
Properties Alt+Enter
'[E1 Problems 2 - ¥ =0
0 items
Description : Resource Path Location  Type
0¥ (2 1 items selected
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Modul ausfuhren

< Pydev - testProject/src/hello.py - Eclipse SDK = || X
File Edit Source Refactoring Navigate Search Project Pydev Run Window Help

B ®  B-O-Qv A H v Bl v o v Dy & (@ Pydev ) &' Java

[# Pydev Package Explorer i3 (no launch history) [ = O |[ 3% Outline 52 =0
Run As » | @ 1PythonRun 1 3w e T
4 =5 testProject Run Configurations... é’ 2 Python unit-t: type filter text
4 (B src Organize Favorites... I: sven
> |[B) hello.py e

> € Python 26,6 (C:\Python26\python.exe)

print "Hello World”

< »

[‘,_w Problems 53 ¥ =08

0 items

Description Resource Path Location  Type

1) [P 1 items selected
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1 Java Stack Trace Console
- T = m2 2 Maven Console
Python Tipps A2 rgmt  maon
4 New Console View
5 CDT Build Console

< 6 PyDev Console

* Interaktiver Modus und Modulbefragung:

>>> import math

>>> dir(math)

['__doc__', '__file__', '__name__', '__package__', 'acos', 'acosh', 'asin', 'asinh',
'atan', 'atan2', 'atanh', 'ceil', 'copysign', 'cos', 'cosh', 'degrees', 'e', 'exp',
'fabs', 'factorial', 'floor', 'fmod', 'frexp', 'fsum', 'hypot', 'isinf', 'isnan',
"ldexp', 'log', 'logl@', 'loglp', 'modf', 'pi', 'pow', 'radians', 'sin', 'sinh', 'sqrt',
"tan', 'tanh', "trunc']

>>> help(math.atan2)

Help on built-in function atanZ2 in module math:
atan2(...)

atan2(y, x)

800

Return the arc tangent (measured in radians) of y/x.
Unlike atan(y/x), the signs of both x and y are considered.

>> Unable to create console for Jython (interpreter not configured)

(=) Console for currently active editor

(") Python console

Unable to create console for Iron Python (interpreter not configured)
<:wjython using VM running Eclipse console

Configure interactive console preferences.
l.e.: send contents to console on creation,
connect to variables view, initial commands, etc.

| cCancel | | 0K 4
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Python Tipps

« print ist Dein Freund

>>> a,b,c = (1.0, "foo", ["bar"])

>>> print a,b,c # Komma hinter der letzten Variable unterdriickt das Leerzeichen
1.0 foo ['bar']

>>> print "x %d y %d z %d" % (1,4,9)

x1ly4z9

>>>

* Modul als Hauptprogramm ausfuhren
(nutzlich um tests zu schreiben)

if __name__==“__main__":
# code, der nur ausgefiihrt wird wenn das Modul als hauptmodul startet
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Python Tipps

 Listen

>>> listel = [1,2,3,4,5]

>>> listeZ2 = [6,7,8,9]

# ‘+’ konkateniert zwei listen. Vorsicht: erzeugt keine neuen elemente

# weitere Operatoren und eingebaute Listenmethoden in der Doku zu finden
>>> listel + listeZ2

1, 2, 3, 4, 5, 6, 7, 8, 9]

* “Unpacking” von Unterelementen

>>> koordinaten = [[1,0],[0,1],[2,3]]
>>> for x,y in koordinaten:
print 'x',x,'y',y

X X X
NS P -
<< <
Wk o

[ J
I_

ist-Comprehensions
— Erzeugen eine neue Liste aus einer Eingabeliste
— Ersparen das Implementieren vieler for-Schleifen

>>> [2**x for x in range(10)]
1, 2, 4, 8, 1o, 32, o4, 128, 2560, 512]
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Python Tipps

« List-Slicing: Einfache Bildung von Unterlisten

>>> liste = [1,2,3,4,5,6,7,8]

# vom Listenkopf abschneiden
>>> liste[3:]
[4, 5, 6, 7, &]

# vom Listenende abschneiden
>>> liste[:3]
[1, 2, 3]

# segment der Liste auswdhlen
>>> liste[2:5]
[3, 4, 5]

# Listenadressierung flr Fortgeschrittene ;)
>>> liste[-4:]

[5, 6, 7, 8]

>>> liste[:-4]

[1’ 2, 3, 4]
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Python Tipps
* Funktionen

def zone_f2(coords, center, k=0.001):
deltaX = center[0] - coords[0]
deltaY = center[1l] - coords[1]
return np.cos(k*(deltaX*deltaX + deltaY*deltaY))

Rohs / Kratz, LMU Munchen Ubung Computergrafik 2 — $S2012



Python Tipps (optional)

« map / filter und anonyme (Lambda-) funktionen

— map bildet listenelemente auf eine Funktion ab und erstellt dabei
eine neue liste

— filter kann Uber ein bool'sches Entscheidungskriterium
Elemente aus eine Liste herausfiltern. Funktioniert jedoch auch
mit list comprehensions.

— Anstelle einer Lambda-Funktion kann man in den unteren
Beispielen auch den namen einer bestehenden Funktion
Ubergeben. Aber: mit Lambda lassen sich zur Laufzeit

Funktionen dynamisch generieren
>>> koordinaten = [[1,0],[0,1],[2,3]]
>>> map (lambda k : k[@] + k[1], koordinaten)
[1, 1, 5]
>>> zahlen = range(10)
>>> zahlen
[0, 1, 2, 3, 4, 5, 6, 7’ 8’ 9]
>>> filter (lambda x: x < 5, zahlen)
[O’ 1’ 2’ 3’ 4]
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NumPy Arrays

* importieren: import numpy as np

° NumPy Arrays >>> b = a.transpose()
>>> b.shape
>>> import numpy as np 3, 4
>>> a = np.onesC (4, 3) ) >>> b.size
>>> a.dtype 12
dtype('float64’) ) .
>>> a.shape >>> a[;,2] >>> a[0,3:9] Adressierung Elemente in Array:
4, 3) array([3,4] Zeile, Spalte
N r/ Indexierung beginnt bei 0
 Array Slicing [° | |#®]|3 4|5
10 |11 [ #2 | 13 | 14 | 15
e 20 |21 |28 | 23 | 24 | 25
>>> a[22,2] 30 | 31 ‘ 33 |34 | 35
array([[20,22,24] -
[40,42,44]] 40 | 41 | 42 | 43 | 44 | 45
50 | 51 | B2 | 53 | 54 | 55

array([[44, 45],
[54, 55]])
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NumPy Vektoroperationen

« >>> g =np.ones((4,4))

>>> a + 4 *D

array(LL 5., 5., 5., 5.1, areay([[ 2., 2., 2., 2.1,
5., 5., 5., 5., [ 2., 2., 2., 2.1,
[5., 5., 5., 5.1, [2., 2., 2., 2.1,
[ 5., 5., 5., 5.1D L2., 2., 2., 2.1D

* Obige Operationen elementweise.
Matrixmultiplikation mit numpy.dot(A,B)

>>> b = np.arange(16).reshape((4,4))
>>> b
array(LL 0, 1, 2, 3],
[ 4’ 5’ 6’ 7]’
[ 8§ 9, 10, 11],
[12, 13, 14, 15]1)
>>> np.dot(a,b)
array([[ 24., 28. 32. 36.],

[ 24., 28., 32., 36.],
[ 24., 28., 32., 36.],
[ 24., 28., 32., 36.]1D
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Bilder laden und plotten mit Matplotlib

import numpy as np
import matplotlib.pyplot as plt

a = plt.imread(‘./Kitten.png’)
plt.imshow(a)

plt.show()

print a.shape -> RGB-Bild: (300, 400, 3)
-> B&W-Bild: (300, 400)

print a.dtype -> float32

 aist ein Numpy-Vektor (300x400x3), der

entsprechend modifiziert werden kann:

a = plt.imread(’ ./Kitten.png’)

np.mean(a,2) # axis 2 ist die RGB-Achse
plt.imshow(a)

plt.show()
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Mehrere “Subfigures”

plt.subplot(121)
import numpy as np 1 Zeile
import matplotlib.pyplot as plt 2 Spalten
Subfigure 1
a = plt.imread("../CG2/src/hand2.png’)
print a.shape
.68 O O Figure 1 |

plt.subplot(121)
plt.imshow(a)

plt.subplot(122)
b = np.mean(a,2)

plt.gray()
plt.imshow(b)

0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350

plt.show() O+ & x=343.883  y=114.62
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Skalierung Helligkeit

|8 0 O Figure 1

import numpy as np
import matplotlib.pyplot as plt
import matplotlib

plt.gray()

a = plt.imread("../CG2/src/hand2.png’)

b= np_mean(a,2) 0 50 100 150 200 250 300 350 0 50 100 150 200 250 300350
@@ x=340.206  y=208.983

plt.subplot(121)

plt.imshow(b)
plt.subplot(122)

c=04%Db
plt.imshow(c)

plt.show()
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Skalierung Helligkeit

e OO0 Figure 1
import numpy as np 0 0
import matplotlib.pyplot as plt 1:2 1:‘;
import matplotlib ke 150
plt.gray() 250/ 250
a = plt.imread("../CG2/src/hand2.png’) iy o
| WY = by
b —_ npmean(a,2) 0 50 100 150 200 250300 350 0 50 100 150 200 250 300350
200+~ &@
plt.subplot(121)

plt.imshow(b, norm = matplotlib.colors.NoNorm())
plt.subplot(122)

c=04%Db
plt.imshow(c, norm = matplotlib.colors.NoNorm())

plt.show()
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Plotten von Daten

1.0

 Funktionen

0.5}

rng = np.arange(-2*np.pi, 2*np.pi, 0.1)

sin = np.array([np.sin(x) for x in rng]l)

cos = np.array([np.cos(x) for x in rng]l) 2
plt.plot(rng, sin)

plt.plot(rng, cos) -05|
plt.show()

-1.0/

6000

* Histogramme

a = plt.imread([..])
red = al[:,:,0] 4000
green = a[:,:,1]
blue = a[:,:,2]
r = red.reshape(red.size,1)

= green.reshape(green.size,1l)
b = blue.reshape(blue.size, 1)
plt.hist(r, bins= 255, color="red")
plt.hist(g, bins= 255, color="green")
plt.hist(b, bins= 255, color="blue")
plt.show()

5000
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