Zaklady Pythonu aneb Sbohem Octave

Katefina Chytra

@ python
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Obsah workshopu

@ Grafy

@ Instalace (Linux)

© Fitovani
© Matice
© DICOM
© Ulozeni/nacteni textového
souboru @ Image processing
Q Cykly @ Dopliiujici poznamky (Nifti,...)
© Maticové podminky @ Mini-kviz

@ Definice funkce

Vstupni soubory ke stazeni na Google Disk. Po skonceni zde také vSechny
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Instalace python3 a pip3

GNU/Linux - Python 2 v zakladni distribuci

$ sudo apt-get install python3.7

Podrobny ndvod napf. zde: https:
//tecadmin.net/install-python-3-7-on-ubuntu-linuxmint/
Pip - instalator balik(

$ sudo apt-get install python3-pip

$ sudo pip3 install numpy pydicom matplotlib scikit-image scipy

Graficka prostredi: Spyder, Eric, ...
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https://tecadmin.net/install-python-3-7-on-ubuntu-linuxmint/
https://tecadmin.net/install-python-3-7-on-ubuntu-linuxmint/

@ v termindlu

$ python3
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@ v termindlu

$ python3
Python 3.5.2 (default, Nov 23 2017, 16:37:01)
[GCC 5.4.0 20160609] on linux

Type "help”, "copyright”, " credits” or " license” for more information.
>>>
>>>exit()
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@ v termindlu

$ python3
Python 3.5.2 (default, Nov 23 2017, 16:37:01)
[GCC 5.4.0 20160609] on linux

Type "help”, "copyright”, " credits” or " license” for more information.
>>>
>>>exit()

@ spusténi skriptu v terminalu

$ python3 ScriptName.py
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$ Python
>>1+1 >>>1+1
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$ Python

>>1+1 >>>1+1
>>2
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$ Python

>>1+1 >>>1+1
>>2 >>>2
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$ Python

>>1+1 >>>1+1
>>2 >>>2
>>[1]+[1] >>>[1]+[1]
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$ Python
>>1+1 >>>1+1

>>2 >>>2
>>[1]+[1] >>>[1]+[1]
>>2
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$ Python
>>1+1 >>>1+1

>>2 >>>2
>>[1]+[1] >>>[1]+[1]
>>2 >>>[1, 1]

Katetina Chytrd (FJFI, IKEM, SURO) Python-WS 6/ 42



Octave $ Python

>>> [1,2,3] >>> [1,2,3]
[1,2,3] [1,2,3]
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Octave

>>> [1,2,3]
[1,2,3]

>>> 2%[1,2,3]

$ Python
>>> [1,2,3]
[1,2,3]

>>> 2%[1,2,3]
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Octave

>>> [1,2,3]
[1,2,3]

>>> 2%[1,2,3]
[2,4,6]

$ Python
>>> [1,2,3]
[1,2,3]

>>> 2%[1,2,3]
[1,2,3,1,2,3]
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Octave

>>> [1,2,3]
[1,2,3]

>>> 2%[1,2,3]
[2,4,6]

$ Python

>>> [1,2,3]
[1,2,3]

>>> 2%[1,2,3]
[1,2,3,1,2,3]
>>>type([1,2,3])
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Octave

>>> [1,2,3]
[1,2,3]

>>> 2%[1,2,3]
[2,4,6]

$ Python

>>> [1,2,3]
[1,2,3]

>>> 2%[1,2,3]
[1,2,3,1,2,3]
>>>type([1,2,3])

<class 'list">
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>>> [1,2,3] >>> [1,2,3]
[1,2,3] [1.2,3]

>>> 2%[1,2,3] >>> 2%[1,2,3]
[2,4,6] [1,2,3,1,2,3]

>>>type([1,2,3])

<class 'list">
>>> A = [1,2,3]
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>>> [1,2,3] >>> [1,2,3]
[1,2,3] [1.2,3]

>>> 2%[1,2,3] >>> 2%[1,2,3]
[2,4,6] [1,2,3,1,2,3]

>>>type([1,2,3])

<class ’list">
>>> A = [1,2,3]
>>>import numpy as np
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Octave

>>> [1,2,3]
[1,2,3]

>>> 2%[1,2,3]
[2,4,6]

Katefina Chytra (FJFI, IKEM, SURO)

$ Python

>>> [1,2,3]
[1,2,3]

>>> 2%[1,2,3]
[1,2,3,1,2,3]
>>>type([1,2,3])

<class 'list’>

>>> A = [1,2,3]
>>>import numpy as np
>>>B=np.asarray(A)
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Octave

>>> [1,2,3]
[1,2,3]

>>> 2%[1,2,3]
[2,4,6]
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$ Python

>>> [1,2,3]
[1,2,3]

>>> 2%[1,2,3]
[1,2,3,1,2,3]
>>>type([1,2,3])

<class 'list’>

>>> A = [1,2,3]
>>>import numpy as np
>>>B=np.asarray(A)
>>>2*B
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Octave

>>> [1,2,3]
[1,2,3]

>>> 2%[1,2,3]
[2,4,6]
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$ Python

>>> [1,2,3]
[1,2,3]

>>> 2%[1,2,3]
[1,2,3,1,2,3]
>>>type([1,2,3])

<class 'list’>

>>> A = [1,2,3]
>>>import numpy as np
>>>B=np.asarray(A)
>>>2*B

array([2,4,6])
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Matice - velikost

$ Python

>>> A = np.asarray([[1,2,3],[4,5,6]])
>>> print(A)

>> A = [[1,2,3];[4,5.6]]
A =

123 [[1,2,3]
456
a [4,5.6]]
>>size(A) >>>np.shape(A)
ans = (2,3)
23 '
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Matice - indexovani

$ Python

>> A = [[1,2,3];[4,5,6]] >>> A = np.asarray([[1,2,3],[4,5,6]])
>>A(1) >>>A[1]

ans =1 array([4,5,6])

>>A(2,1) >>>A[1,0]

ans =4 4

>>A(1,2:end) >>>A[0,1:]

ans =23 array([2,3])
>>A(1,end:-1:2) >>>A[0,2:0:-1]
ans = 3 2 J array([3.2])
Octave: A[start:step:end] - "end" vetné
Python: A[start:end:step| - bez "end”

>>A(1,end:-1:1) >>>A[0,2::-1]
ans=321 array([3,2,1])

v
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Indexovani - shrnuti

hranaté zavorky A[]
zacind se od nuly
Alstart:end:step] - bez "end”

sestupny vypis az do konce: Afend::-1]

velikost matice: numpy.shape(A)

$ Python

>>> np.shape(A)
(2.3)

>>>from numpy import shape
>>>shape(A)
(2.3)
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UloZeni/nacteni matice do/z textového souboru

$ Python
>>>import numpy as np

>>>np.savetxt('MyMat.txt",A)
>>> B = np.loadtxt('MyMat.txt")
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For cyklus

Octave - skript

for i=1:3:12 #start:step:stop
i

. endfor
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For cyklus

Octave - skript

for i=1:3:12 #start:step:stop
! i
. endfor

>>

He e e e
[}
=N e

>>
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For cyklus - klasicky zapis

For.py

1 import numpy as np

2

3 A=np.arange (4%4).reshape (4,4)
4

5 B=np.empty ((2,4))

6 i=i+1

7 for row in range(0,4,2):

8 B[i] = Al[rowl]

9 i=i+1

10 print(’B=’)
11 print(B)
12 print(type(B))

Katefina Chytra (FJFI, IKEM, SURO)
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$ python3 For.py
A =

[0123]
[4567]
[891011]

[12 13 14 15]]
B =

[[0.1.2. 3]
[8.9.10. 11]]
<class 'numpy.ndarray’ >
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For cyklus - na 1 radek

import numpy as np

A=np.arange (4%4) .reshape (4,4)

B = [A[row] for row in range(0,4,2)]
. print (B)
print (type (B))

[array([0, 1, 2, 3]), array([ 8, 9, 10, 11])]

<class 'list">
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For cyklus - na 1 radek

import numpy as np
from numpy import asarray

B = asarray([A[row] for row in range(0,4,2)])

print (B)
print (type (B))

[[0123]

[89 10 11]
<class 'numpy.ndarray’'>
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For cyklus - na 1 radek

import numpy as np
' from numpy import asarray

- B = asarray([A[row] for row in range(0,4,2)])
B = asarray([row for row in A[::2]])

i

" print (B)

. print (type(B))

012 3]

[89 10 11]
<class 'numpy.ndarray’'>
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For cyklus - na 1 radek + maticové

import numpy as np
' from numpy import asarray

- B = asarray([A[row] for row in range(0,4,2)])
B = asarray([row for row in A[::2]])

B = asarray(A[0:4:2])

. print (B)

. print (type(B))

[[0123]

[8910 11]
<class 'numpy.ndarray’ >
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For cyklus uvnitr string

for i in range(5):
! print (’Mam {N:d} jablek’.format(N=i))

for i in range(5): print(’Mam {N:d} jablek’.format(N=i))

Mam 0 jablek
Mam 1 jablek
Mam 2 jablek

Mam 3 jablek
Mam 4 jablek
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Maticové podminky

Conditions.py

A=np.arange(4) #/0,1,2,3]

[2 3 4]
B = A[A>1]
print (B)
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Definice funkce

grafy.py

import numpy as np
from numpy import sqrt,pi,exp

def gauss(x,mu,sigma):
r y = 1/sqrt (2*pi*sigma)*exp(-(x-mu)**2/(2*xsigma**2))
» return y
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Tvorba grafi

grafy.py

- import numpy as np
' import matplotlib.pyplot as plt
. from numpy import sqrt,pi,exp

 def gauss(x,mu,sigma):
» y = 1/sqrt(2*pi*sigma)*exp(-(x-mu)**2/(2*sigma**2))
' return y

x = np.linspace(-1,1,100)
y = gauss(x,0,0.1)

' plt.plot(x,y)
. plt.show()
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T T T T T T T T T
-1.00 -0.75 -0.50 -0.25 0.00 0.25 0.50 0.75 100
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Tvorba grafi

grafy.py

#(...)
x = np.linspace(-1,1,100)

y = gauss(x,0,0.1)
plt.plot(x,y,’*’,label="s=0.1")

y = gauss(x,0,0.2)
plt.plot(x,y,’*’,label="s=0.2")

plt.title(’Gauss’)
plt.xlabel (’x [-17)
plt.ylabel (’£f(x)’)

plt.legend () #show legend
plt.savefig(’gauss.png’)
plt.show ()

savefig() musi byt pred plt.show(), jinak se graf do obrazku neuloZi

Katefina Chytra (FJFI, IKEM, SURO) Python-WS
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Tvorba grafii - nastaveni osy

grafy.py

#C...)

- plt.xticks(np.arange(-1,1.4,0.4))
#plt.xticks ([]) #bez zticks
 plt.minorticks_on() #wedlejsi mrizka

plt.xlim(-1.5, 1.5)
. plt.yscale(’log’)
' plt.grid() #zobrazeni mrizky
]

plt.show ()
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Gauss
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Katefina Chytrd (FJFI, IKEM, SURO)

Python-WS




Fitovani

import numpy as np
from numpy import pi,exp,sqrt
 from scipy.optimize import curve_fit

. def gauss(x,mu,sigma):
» y = 1/sqrt (2*pi*sigma**2)*xexp(-(x-mu)**2/(2*xsigma**2))
' return y

' x = np.linspace(-1,1,100)
|y = gauss(x,0,0.1)

' best_vals,covar = curve_fit(gauss,x,y,p0=[0,1])
. muF = best_vals [0]
sF = best_vals[1]
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Fitovani

#(...)

import matplotlib.pyplot as plt

#(...)

best_vals ,covar = curve_fit(gauss,x,y,p0=[0,1])

muF = best_vals[0]
sF = best_vals[1]

plt.plot(x,y,’*’,label="s=0.1")

plt.plot(x,gauss (x,muF,sF),label="sF="+str ((sF)))
plt.legend ()

plt.show ()
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DICOM

dicom.py

- import pydicom
 filename = ’TOMO.dcm’
. ds = pydicom.dcmread(filename) #ds = dataset

. #print (ds) #prints all dicom attributes
 print (ds.PatientName)
'~ if ’PixelSpacing’ in ds:
print (’Pixel spacing:’, ds.PixelSpacing)

if ’PixelData’ in ds:

rows = int (ds.Rows)
E cols = int(ds.Columns)
l slices = int (ds.NumberOfFrames)

. print (’Image size: {rows:d} x {cols:d} x {slices:d}, {size:d}
» bytes’.format (rows=rows,cols=cols,slices=slices,
size=len(ds.PixelData)))
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DATSCAN Phantom
Pixel spacing: ['3.395766’, '3.395766']
Image size: 128 x 128 x 120, 3932160 bytes
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#(C...)

sinogram = ds.pixel_arrayl[:,:,:]

plt.imshow(sinogram[:,60,

plt.show ()

#[:,slice, :
:],cmap = plt.cm.Greys)

40

60 1

804

100 4
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80

100

120

Python-WS

32/ 42



Subplots

slice 60 slice 65 slice 70 slice 75

slice 80 slice 85 slice 90 slice 95
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Subplots

N (o0 0)
. fig,axes = plt.subplots(2,4,sharey=True)
- ax = axes.ravel() #1-D array
 rez = 60
"~ for item in ax:
item.imshow(sinogram[:,rez,:],cmap = plt.cm.gist_earth)

item.set_title(’slice ’+str(rez))
item.axis (’off’)
rez=rez+5

. plt.show()
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Subplots

slice 60 slice 65 slice 70 slice 75

slice 80 slice 85 slice 90 slice 95
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Image processing - scikit-image

import numpy as np
import matplotlib.pyplot as plt

from skimage import filters
from skimage.measure import regionprops #teziste snimku

filename = ’TOMOosem.txt’
I0 = np.loadtxt(filename)
I0= IO0.reshape((128,128,128))

#Binartizace
threshold_value = filters.threshold_otsu(IO)
binIm = (IO > threshold_value).astype (int)

#Teziste snimku
properties = regionprops(binIm, IO0)
center_of_mass = properties[0].centroid
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Scikit-image - detekce hran

image.

#(...)

from skimage.feature import canny

#(...)

#edge detection

Is = I0O[int(round(center_of_mass[0])),:,:]
edges = canny(Is, sigma=2)

plt.imshow (edges)
plt.show ()
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Canny, sigma=2
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Scikit-image - vygenerovani obrazkd
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Scikit-image - vyg

Edges

image.py

#(...)

' fig.patch.set_facecolor (’xkcd:mint green’)

. plt.savefig(’edges.png’,facecolor=fig.get_facecolor ())
plt.show ()
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Scikit-image - vygenerovani obrazkd
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Scikit-image - vygenerovani obrazkd

image.py

- #(..)
' plt.savefig(’edges.png’,bbox_inches=’tight’,pad_inches=0.1)
- plt.show()
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Par poznamek na zavér

@ v knihovné numpy - matematické operace defaultné po prvcich

@ maticové nasobeni np.dot(m1,m?2)

@ nastaveni relativni cesty

import os.path
' myPath = os.path.abspath(os.path.dirname(__file__))

@ komentar pres vice radkd

| )0
! Tohle wsechno
: chct zakomentowvat

PIP )

40 / 42
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Mini-kviz
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Mini-kviz

>>> 'C+'S'+'F+'M

© Vystup kédu vyse je
(a) chybova hlaska - string nelze s¢itat
(b) string: ..... (doplrite)
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Mini-kviz

>>> "C'+'S'+'F'+'M’
© Vystup kédu vyse je

(a) chybova hliska - string nelze s¢itat
(b) string: ..... (doplrite)

@ Dopliite kdéd namisto otaznik(, tak abyste dostali tento vystup.
Pouzijte proménnou name.

>>> name = 'KRF CSFM’

>>> 777
CSFM

Katefina Chytra (FJFI, IKEM, SURO) Python-WS 41/ 42



Dékuji za pozornost!

Doporucuji tutoridl : https://pythonic.eu/fjfi/

jhttps://pythonic.eu/fjfi Vo Search
ps-//py il

Védecké programovani v Pythonu

Dostupné také v English
Tato strénka slouzi k vjuce pfedmatu Védecks programovani v Pythonu (12PYTH) na GVUT FJFI. Naplii kurzu najdete v materidlech nize a také v sylabu
Informace k zimnimu semestru 2018/2019 (rozvrh, podminky zdpoétu, témata zapottovych praci apod.).

Kontakt: Jakub Urban, https://python-fifi.slack.com

Co se tady naucite

® Jak jednodse nainstalovat a spustit Python a spoustu uziteénych dopliiki

® Obecné zaklady programovani v Pythonu, které jsou nezbytné pro efektivni pouZiti pro védecke pouZiti.
® Pouzivat metody moderni softwarového inZenyrstvy, napt. jednotkové testy.

® Prdci se zakladnimi védeckymi knihovnami: numpy, scipy, matplotlib, pandas apod

® Kdy a jak optimalizovat a paralelizovat (nejen) Python kéd.

® Samostatnou praci na vlastnim Python projektu

Materialy
Materidly k vyuce jsou postupné& doplfiovany a aktualizovany. Zdrojové IPython (Jupyter) notebooky najdete také na Gitlab

1. Proé Python?

2. Uvod

3. Prvni kriacky

4. Nastroje

5. Zakladni syntaxe

Katefina
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