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http://winpython.github.io

overview portable

_

Project Home is on Github, downloads pages are on Sourceforge and Github, md5-sha , Discussion Group

Recent Releases
Release 2020-05 of December 28st, 2020
Highlights (*): Spyder-4.2.1, VSCode-1.52.1, Pandas-1.1.5, scikit_learn-0.24.0, SciPy-1.5.4, Numpy-1.19.4+mkl

WinPython 3.8 Downloads (**) via SourceForge and Github

WinPython64-3.8.7.0dot = Python 3.8 64bit only : Changelog, Packages
WinPython32-3.8.7.0dot = Python 3.8 32bit only : Changelog, Packages

WinPython64-3.8.7.0 = Python 3.8 64bit + PyQt5 + Spyder + Pytorch: Changelog, Packages
WinPython64-3.8.7.0cod = Python 3.8 64bit + PyQt5 + Spyder + VSCode : Changelog, Packages

WinPython 3.9 Downloads (**) via SourceForge and Github

WinPython64-3.9.1.0dot = Python 3.9 64bit only : Changelog, Packages
WinPython32-3.9.1.0dot = Python 3.9 32bit only : Changelog, Packages

WinPython64-3.9.1.0 = Python 3.9 64bit + PyQt5 + Spyder + Pytorch : Changelog, Packages
WinPython64-3.9.1.0cod = Python 3.9 64bit + PyQt5 + Spyder + VSCode : Changelog, Packages

Release 2020-04 of October 31st, 2020
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4% SPYDER

The Scientific Python Development Environment

Do "EHQ@ EI & C B F @€ > Moo = 4

C B B 2 8 B ®| Vsenlest-userplot sxample.py A B % # Q ¢ -
O Acppy tenplatepy  Plolmxamplepy  plgnpy =
¥ App.py Name Type Size Value
. 1 oo
¥ termplate.py Plac 8 terrain sodel and @ polar plot side By side. dats Array of strild 0,3 ndarray object of nuwpy wodule
@ plot_axample.py
Plot final terrain e af Dataf rame 2, 2) Column names: Coll, Col2
suain ’ ™ B—— JUsers/Documents/spyder/spyder/tests/
¥ plugk ? = d Nt filesase str 1 test_dont_vse.py
IPythonConsole - ratplotlik.pyplot as pit [(ees...000
& _init_ ’ ratplotiih.cn i Arrmy of uintd (19, 1)  134545...000)
) matplotiik. colors ‘e e - PR
------ SpyderPlugl rel_toolkita.aplotdd # Mewde u List 5 ['abed’, 745, 2.20, ‘efgh', .2]
B vodate_font
. <
B soply_phugin_settn o— ’ foat 1 6. 46567006443
@ toggle_view 3 . Tk b t twple s [‘abod’, 743, 2.2), ‘efgh', 70.2)
e SpyderPlugi plt.style.usel durk_backgroend')
timylist  List 2 (123, ‘etgr’]

[ pet_plugin_title

gnarsts pelar_plot():

@ get_plugin_icon “*Conerate an axaaple polar slice plor.*** Varlable explorer Help Fles Online help Profiler  Code Analysis
’ . e pin A
& get focus_widget n_alices = 20 B % @ = °; o © Q@ sax% =
[m} closing_plugin theta = np. Linspace(0. 0, 2 = rp.pi, n_slices, endpoin
redil = 18 = np.randen, rendin_alices)
B refresh_plugin wvidth = np.pi / 4 o ng.randen, randin_slices)
@ get_plugin_actions : E L -
fig, an = plt . subplots{figalre=(15, 4)) <
D reglster_plugin 1g.pateh. set_facecolos(  #395979° )

...... Pubiic APY (Y, ax] = plit.sukplot| s 3, projectiona’polar')

axd.set_facecolor! 3809 °)

@ pet.clonts bars = axi.bar{thets, redii, widthmidth, bottomd.d) v

B get_focus_client .
’ . .

B get_current_client radive, plot_bar aiplradis, bars)i - »

B pet_current_shaliw plot_bar.set_facecolor(pit.om.viridis(radive / 10 |

g plot_bar.set_alphale.3) .

run_script ‘

& run_cell genarate_dem plot(): ¥ -
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Piots [Python console
o, LSPPython restarting @ conda base;Python3 7 4, Line 1,Col 1 ASCH LF RW Mem S0%




Hacettepe Universitesi Biyomekanik Arastirma Grubu 23

Spor Bilimleri Fakultesi www.biomech.hacettepe.edu.tr

OpenCV

Acik Kaynak Bilgisayar Goriisi Kiitliphanesi
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File Edit Search Source Run Debug Conscles Projects Tools View Help

Des = BT
C:\Users\SA-Lenovaol. spyder-py3\temp.py
@ temp.py

1 # -*- coding: utf-8 -*-

Spyder Editor

5 This is a temporary script file.

Editor

’ d 6 é C:\Users\SA-Lenovo b *

*'EI“[!QC

MNam Type Size Value
i int 1 18
s str 11 hello world
[. 8.8315738 ©.86314759 ... 6.22883772 6.25161151
T Array of float64 (200,) 6.28318531 ...

Bellek

Variable explorer Help Plots Files

'O Console 1A W

Python 3.9.1 (tags/v3.9.1:1e5d33e, Dec 7 2820, 17:88:21) [MSC v.1927 64 bit (AMDG4)]
Type "copyright™, “credits” or "license” for more information.

IPython 7.19.@ -- An enhanced Interactive Python.
In [1]: import numpy as np

In [2]: 1 =108

In [3]: t = np.linspace(@, 2*np.pi, 20@)

In [4]: s = ‘hello world”

In [5]:

Etkilesimli Python

Python console  History
<, LSP Python: ready @ custom (Python 3.9.1) Line 1, Col 21 UTF-8 CRLF RW Mem 46%
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File Edit Search Source Run Debug Consoles Projects Tools View Help

B & @8 B » g L, » &~ ¢ 1 » =m

€:\Lectures\BCO 608 Uygulamali Hareket Analizi ecture1\hafta_2.py

C:\WPy§4-31050\Notebooks

 F @

O ceaserchipperpy % | hafta_2py %
1 # -*- coding: utf-8 -*-
2 e
3 Created on Thu Sep 17 13:59:3@ 2015
5 @author: SA

import cv2 as cv
from matplotlib import pyplot as plt

Wl N

10 RGB = cv.imread( 'topbirak 841.jpg")
11 imgray = cv.cvtColor(RGB, cv.COLOR_BGR2GRAY) # Convert to Gray

12

13 _ ,threshl = cv.threshold(imgray, 127, 255, cv.THRESH_BINARY)
14 _ ,thresh2 = cv.threshold(imgray, 127, 255, cv.THRESH_BINARY_INV)
15 _ ,thresh3 = cv.threshold(imgray, 127, 255, cv.THRESH_TRUNC)
16 _ ,thresh4 = cv.threshold(imgray, 127, 255, cv.THRESH_TOZERO)
17 _ ,thresh5 = cv.threshold(imgray, 127, 255, cv.THRESH_TOZERO INV)
18

19 titles = [ 'Original Image’, BINARY','BINARY INV', 'TRUNC', TOZERO', 'TOZERO INV']
20 images = [imgray, threshl, thresh2, thresh3, thresh4, thresh5]
21

22 for i in range(6):

23 plt.subplot(2, 3, i+1), plt.imshow(images[i], 'gray')

24 plt.title(titles[i])

pL plt.xticks([]), plt.yticks([])

26

27 plt.show()

28

29 cv.imshow( 'Original image',RGB)

30 cv.imshow( ‘Gray image', imgray)

31 cv.imshow( 'Threshhold', threshl)

32 # median filter salt&pepper

EE} filtered = cv.medianBlur(thresh1, 3)

3 cv.imshow( 'Filtered’, filtered)

35

36 M = cv.moments(thresh1)

37 # calculate x,y coordinate of center

38 X = int(M["m18"] / M["m@e"])

39 oY = int(M["m@1"] / M["mee"])

10

41 # put text and highlight the center

42 cv.circle(RGB, (cX, c¥), 2, (®, @, 255), -1)

cv.putText(RGB, “centroid”, (cX - 25, cY - 25),cv.FONT_HERSHEY_SIMPLEX, @.5, (255, 255, 255), 2)
cv.imshow( 'Original image’,RGB)

|— .
+ 8 B ®W a9 ¢ -
= Nam# Type Size Value
Help Variable Explorer Plots Files
O console 1/a x § = =
Python 3.10.5 (tags/v3.10.5:f377153, Jun 6 2022, 16:14:13) [MSC v.1929 64 bit
(AMD64) ]
Type "copyright", "credits" or "license" for more information.
i thon 7.32.8 -- An enhanced Interactive Python.
[n [1]: import cv2 as cv

In [2]: ‘

TPython Console  History

cstom () % Completions: custom ' 1SPiPython  Lnel,Coll UTF-S CRLF RW Mem40%
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CVvV. CV

0 Console 1/A =
Python 3.18.5 (tagsfvE.lﬂ.E:fE??lEE, Jun 6 2822, 15:14:13) [MSC v.1929 R4 bit

(AMDB4 ) ]
Type "copyright", "credits" or "license" for more information.

IPython 7.32.8 -- An enhanced Interactive Python.
In [1]: import cv2 as cv

In [2]:|

Hata mesaji yoksa
OpenCV kutuphanesi yuklenmis

IPython Consaole  History
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Yansiticl isaret yakalama

] 370.42, 85.00
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BGR =

imread ()
decodes the image
into a matrix with
the color channels
stored in the order
of , Green and
respectively.

Fakultesi
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cv.imread('topbirak 041.3jpg'");

MNam & Type

Size

BGR  Array of uint8 (576, 720, 3) [[P’f3 44 48]

AT AT A7

Value

imread ile resim dosyasinin SPYDER a yuklenmesi

Y/ formatindaki renkli bir resim
ana renklerinin fakli miktardaki oranlarinin karisimiyla

olusmaktadir.

Yesil ve

OpenCV Y formatindaki bir resmi 3 boyutlu bir
matris olarak saklamaktadir.

e Console 1/A

Help Variable Explorer Plots Files

Python 3.10.5 (tags/v3.10.5:f377153, Jun 6 2822, 16:14:13) [MSC v.1929 64 bit

(AMD64) ]

Type "copyright”, "credits" or "license" for more information.

IPython 7.32.8 -- An enhanced Interactive Python.

In [1]: import cv2 as cv

In [2]: BGR = cv.imread( 'topbirak 641.jpg")

In [3]:

IPython Console  History

X

L
\\.

.
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BGR Uzerine cift tiklayin

WET) Type Size Value

BGR  Array of uint8 (576, 720, 3) [[[43 44 48]
raz az a71

fS BGR - NumPy object array

1] 1 2

L]
[1] LE] a4 18
1 42 43 a7
2 43 46 51
3 45 46 50
4 47 46 43
5 44 a4 44
[ 43 45 46
7 37 41 42
3 48 22 42 . =
9 43 45 45 o4 bit
10 46 48 49
1 44 48 49
12 38 41 45
Ais: |0 Shape: (275, 720,3)  Index: | O Slicing: [, &, :]
Format Resize Background color Save and Close Close
=0 Ll )

IPython Console  History
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B = BGR[:,:,1] B Uzerine cift tiklayin

Value
rray of uint8 (576, 728)

Workspace de bulunan resimin 1 katmanini
(bu durumda bileseni) B isimli bir
degiskene atayalim.

telp Varicble Explorer Plots Fies
I'_'l._ -I u

Python 3.10.5 (tags/v3.10.5:f377153, Jun 6 2022, 16:14:13) [MSC v.1929 64 bit

(AMDB4 ) ]
Type "copyright", "credits" or "license" for more information.

IPython 7.32.8 -- An enhanced Interactive Python.
In [1]: import cv2 as cv

In [2]: BGR = cv.imread( 'topbirak_041.jpg")

In [3]: B = BGR[:,:,8]

In [4]:

TPython Conscle Htery

castom § % Completions: custom ' LSP: Python Line 10,Col 1 UTF8 CRLF RW  Mem 46% |
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£ B - NumPy object array

] 1 2 3 4 3 & ¥ a8
0 43 432 43 45 47 44 43 37 48
1 43 41 48 38 38 38 43 37 43
2 42 41 42 39 41 42 42 41 LE]
3 44 432 43 432 44 47 45 46 43
4 48 48 49 46 46 49 48 49 49
5 49 52 55 52 49 47 58 52 51
i 51 51 54 56 51 58 52 53 53
7 51 A7 58 55 53 52 52 51 54
2] 52 58 58 55 54 52 52 52 53
9 51 51 56 55 54 52 51 51 50
10 53 54 57 55 56 55 53 51 53
11 56 58 =7 54 56 57 57 51 56
12 56 56 56 51 54 56 57 54 53
13 55 55 55 50 54 54 54 54 52
Format Resize Badkground color Save and Close Close
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Resim gostermek icin imshow

MNam « Type Size Value

BGR Array of uint8 (576, 728, 3)

Help Variable Explrer Plots Fies
O comoe1a x_ §
Python 3.10.5 (tags/v3.10.5:f377153, Jun 6 2022, 16:14:13) [MSC v.1929 64 bit

(AMD&4 ) ]
Type "copyright"”, "credits” or "license" for more information.

IPython 7.32.8 -- An enhanced Interactive Python.
In [1]: import cv2 as cv
In [2]: BGR = cv.imread( 'topbirak_841.jpg")

In [3]: B = BGR[:,:,8]

In [4]:|cv.imshow( 'Original image',BGR)

In [5]: cv.waitKey(®)




27 T

Hacettepe Universitesi Biyomekanik Arastirma Grubu /
Spor Bilimleri Fakultesi www.biomech.hacettepe.edu.tr \\_j’

Original image
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Image Thresholding
https://docs.opencv.org/4.9.0/d7/d4d/tutorial py thresholding.html

If the pixel value is smaller than the threshold, it is set to O, otherwise it is set to a
maximum value. The function cv.threshold is used to apply the
thresholding.

cv.threshold(src, thresh, maxval, typel, dst]) -> retval, dst

The first argument is the source image, which should be a grayscale image.

The second argument is the hold value which is used to classify the pixel
values.

The third argument is the maximum value which is assigned to pixel values
exceeding the threshold.

OpenCV provides different types of thresholding which is given by the fourth
parameter of the function.
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Image Thresholding

https://docs.opencv.org/4.9.0/d7/d4d/tutorial py thresholding.html

Glotal Theesholding (v=127)

Otsu's Threshoding

Oviginsl Noiy Imags Histogram

__ Oisging! Neisy bmege

Gaugsian filtered Image Dtsu's Threshodding

‘ How does Otsu’s Binarization work?
This section demonsiraies a Python implementation of Ofsu’s binarization fo show how it actually works. If you are not interested, you can skip this.

Since we are working with bimodal images, Ctsu's algorithm fries to find a thresheld value (i) which minimizes the weighted within-class variance given by

the relation:

o(t) = m(D)ei(t) + @(t)a3(t)

where
I

al) =3 Pl) & @)= Pl)

_ iR N~ iP()
_ t i 3P[i} i JP(I)
A=Y li-mOP I & oﬂm—fﬁj‘[ ()

i=1

It actually finds a value of t which lies in between two peaks such that variances to both clazses are minimal. if can be simply implemented in Python as

follows:
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Image Thresholding

https://docs.opencv.org/4.9.0/d7/d4d/tutorial py thresholding.html

A Threshold Selection Method
from Gray-Level Histograms

NOBUYUKI OTSI

Abstract—A nonparametric and unsupervised method of automa-
tic threshold selection for picture segmentation is presented. An
optimal threshold is selected by the discriminant criterion, namely,
so as to maximize the separability of the resultant classes in gray
levels. The procedure is very simple, utilizing only the zeroth- and the
first-order cumulative moments of the gray-level histogram. It is
straightforward to extend the method to multithreshold problems.
Several experimental results are also presented to support the
validity of the method.

[. INTRODUCTION

[t is important in picture processing to select an adequate thre-
shold of gray level for extracting objects from their background. A
variety of techniques have been proposed in this regard. In an
ideal case, the histogram has a deep and sharp valley between two
peaks representing objects and background, respectively, so that
the threshold can be chosen at the bottom of this valley [1]
However, for most real pictures, it is often difficult to detect the
valley bottom precisely, especially in such cases as when the valley
is flat and broad, imbued with noise, or when the two peaks are
extremely unequal in height, often producing no traceable valley.
There have been some techniques proposed in order to overcome
these difficulties. They are, for example, the valley sharpeni
technique [2], which restricts the histogram to the pixels witl
large absolute values of derivative (Laplacian or gradient), and
the difference histogram method [3], which selects the threshold at

the gray level with the maximal amount of difference. These utilize

information concerning neighboring pixels (or edges) in the ori-
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Types of Thresholding

https://docs.opencv.org/4.x/d7/d4d/tutorial py thresholding.html
All simple thresholding types are:

cv.THRESH_BINARY
cvTHRESH_BINARY_INV
cv.THRESH_TRUNC
cvTHRESH_TOZERO
cvTHRESH_TOZERO_INV

The method returns two outputs.

The first is the threshold that was used and the second output is the
thresholded image.
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Image Thresholding

https://docs.opencv.org/4.x/d7/d4d/tutorial py thresholding.html

import ecv2 as cv
from matplotlib import pyplot as plt

BGR = cv.imread('topbirak 041.]jpg')
imgray = cv.cvtColor (BGR, cv.COLOR BGR2GRAY) # Convert to Gray

,threshl = cv.threshold(imgray, 127, 255, cv.THRESH BINARY)
,thresh2 = cv.threshold(imgray, 127, 255, cv.THRESH BINARY INV)
,thresh3 = cv.threshold(imgray, 127, 255, cv.THRESH_ TRUNC)
,thresh4 = cv.threshold(imgray, 127, 255, cv.THRESH TOZERO)
,thresh5 = cv.threshold(imgray, 127, 255, cv.THRESH TOZERO_INV)
titles ['Original Image', 'BINARY','BINARY INV','TRUNC','TOZERO', 'TOZERO INV']

images [imgray, threshl, thresh2, thresh3, thresh4, thresh5]

for i in range(6):
plt.subplot(2, 3, i+l), plt.imshow(images[i], 'gray')
plt.title(titles[i])
plt.xticks ([]), plt.yticks([])

plt.show ()

Exercise
There are some optimizations available for Otsu's binarization. You can search
and implement it.
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Image Thresholding
BINARY

BINARY INV

TRUNC

TOZERO

TOZERO_INV

S —

X

\ZJ
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cv.threshold (imgray, 127, 255, cv.THRESH BINARY)

cv.imshow ('Gray i1mage', imgray)
cv.imshow ('Threshhold', threshl)

# median filter salté&pepper
filtered = cv.medianBlur (threshl, 3)
cv.lmshow('Filtered', filtered)
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FILTRELEMEK GEREKLI MI ?
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Ikili BUyik Cismin (BLOB) Merkezini Bul (Sentroid)
Binary Large Object

Matematik ve fizikte, 2 boyutlu bir seklin agirhk merkezi veya geometrik
merkezi olarak tanimlanabilir. Bir sekil sentroidinden bir ipin ucuna
asildiginda dengede kalrr.

O
\ BLOB
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Image Moments

Image Moment is a particular weighted average of image pixel intensities, with the
help of which we can find some specific properties of an image, like radius, area,
centroid etc. To find the centroid of the image, we generally convert it to binary

format and then find its center.

The centroid is given by the formula:-

C, is the x coordinate and C,, is the y coordinate of the centroid and M denotes the
Moment



Hacettepe Universitesi Biyomekanik Arastirma Grubu [

Spor Bilimleri Fakultesi www.biomech.hacettepe.edu.tr

Image Moments ’

BGR = cv.imread ('moment.jpg'")
imgray = cv.cvtColor (BGR, cv.COLOR BGR2GRAY) # Convert to Gray

import cvZ2 as cv

_ ,threshl = cv.threshold(imgray, 127, 255, cv.THRESH BINARY)

M = cv.moments (threshl)

# calculate x,y coordinate of center
cX = int (M["m10"] / M["mOO0"])

cY = int (M["mO01"™] / M["mOO0O"])

# put text and highlight the center
cv.circle (BGR, (cX, cY), 5, (0, 0, 255), -1)
cv.putText (BGR, "centroid", (cX-15, cY-15),
cv.FONT HERSHEY SIMPLEX, 0.5, (0, 0, 0), 1)
cv.imshow ('Original image', BGR)
cv.walitKey (0)
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B Original image
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Yansiticl isaret yakalama

cv.RETR EXTERNAL, itreturnsonly extreme outer flags. All child contours are
left behind.

- Hole
Parent —_——- r w——— Parent

object
Child e

## Contour Tracing
# cv.CHAIN APPROX SIMPLE for circle returns only one point
# cv.CHAIN APPROX NONE returns all contours




27 T

Hacettepe Universitesi Biyomekanik Arastirma Grubu /
Spor Bilimleri Fakultesi www.biomech.hacettepe.edu.tr \\_j’

Original image

° centroid : 371, 85
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cv2 cVv
glob

img array = []
filename glob.glob('vid*.jpg') :
img = cv.imread(filename)
height, width, layers = img.shape
size = (width, height)
img array.append (1mg)

out = cv.VideoWriter (‘myVideo.avi',
cv.VideoWriter fourcc(*'MJPG'), 15, size)

i range (len (img array)) :
out.write(img arrayl[i])
out.release ()
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Hafta2 Odev: gériintiileri isleyerek video olusturan bir program yaziniz

o 370.42, 85.00
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Adaptive Thresholding

if an image has different lighting conditions in different areas. In that case, adaptive thresholding can help.

2 OpenCV 4304y ~

U Open Source Computer Vision

Main Page Related Pages Namespaces ~ Classes ~ Files ~ Examples | Java documentation

+ adaptiveThreshold()

void cv::adaptive Threshold ( InputArray src,
QutputArray dst,
double maxValue,
int adaptiveMethod,
int thresholdType,
int blockSize,
C)
Python:
cv.adaptive Threshold( src, maxValue, adaptiveMethod, thresholdType, blockSize, C[, dst] ) -» dst
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Adaptive Thresholding

~ Original Image Global Thresholdmg (v —127)
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' o .. .. Adaptive Thresholding

lmport numpy as np
from matplotlib import pyplot as plt

img cv.imread('sudoku.png', cv.IMREAD GRAYSCALE)

img = cv.medianBlur (img, 5)

ret,thl = cv.threshold(img,127,255,cv.THRESH BINARY)

th2 = cv.adaptiveThreshold(img,255,cv.ADAPTIVE THRESH MEAN C,\
CV.THRESH_BINARY,II,Z)

th3 = cv.adaptiveThreshold(img,255,cv.ADAPTIVE THRESH GAUSSIAN C,\
cv.THRESH BINARY, 11,2)

titles = ['Original Image', 'Global Thresholding (v = 127)"',
'Adaptive Mean Thresholding', 'Adaptive Gaussian Thresholding']

images = [img, thl, th2, th3]

for i1 in range(4):
plt.subplot(2,2,i+1),plt.imshow (images[i], 'gray"')
plt.title(titles[1])
plt.xticks ([]),plt.yticks([])

plt.show ()
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Gelecek Hafta
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