X
S BT A

=3
¢ National Kaohsiung University of Science and Technology

Basic Image Processing
Using OpenCYV on Google Colab

Speaker: Shih-Shinh Huang
Version: vO11
Date: August 15, 2021




=3
)
g

%

Outline

* Google Colaboartory
 Why Colab
* Colab Startup

* "Hello, Colab!" Program

* Basic Image Processing
* About OpenCV
* Image Loading

* Image Accessing

a
\_. Nkfusfoc



%E’Eﬂg&

h ology -E‘%

= Google Colaboartory

* Why Colab

* What you have to do when you are interested 1n
exploring machine learning (ML)

;1 programming IDE

o

ML library
M (TensorFlow, Pytorch)

Machin

hardware accelerator
(GPU/TPU)

7

hardware driver (cuda)
v\—-l. '/N.l:fustcc

IDE: integrated development environment
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Google Colaboartory

* Why Colab

* Colab 1s a free cloud services to encourage
machine learning research.

* free GPU/TPU accelerator
 Jupyter Notebook for Python programming

e pre-installed ML libraries: Tensorflow, Pytorch,..

O

A\

accelerator hardware / programming [DE

ok b

hardware driver (Foogle Accoun\ ML library P)
\_. N;:fusr




Google Colaboartory

* Colab Startup: Login

* link to the Colab official website
* enter your name / password

o Welcome To Colaboratory - Cc X

€ > C o

® How to Use Open...

<o EBBEE Colal

@& colab.research.google.com/r

Google
% Bookmarks HHRE

O

= Table of contents

Q

<>

(]

Welcome To Colaboratory

File Edit

Hi 2 2]

X @ poww®@nkust.edu.tw v

View Insert Runtime Too

Getting started

Data science

Machine learning I

More Resources I

Machine Learning Examples

Section

https:/

Enter your password :

[J show password

Forgot password?

Y EOF

HEEE M Gmail @ YouTube @ #E B
@ Share £t I I
Lo ==I
Connect ~ /' Editing ~

R |

wser, with

‘e, or

ogle.com/ —

:nt called a Colab notebook that lets you write and execute

ores it in a variable, and prints the result:

Nl:fusfu
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Uniyersigy of S

* Colab Startup: New Notebook

e create a program file: = File > New notebook

o Welcome To Colaboratory - Cc X | &3 startup(EE)@E : flife X | & startupist) A'startup’a) X | + @ - -
< > C O @& colabresearch.google.com/notebooks/intro.ipynb?hl=en o a % B
wto Use Open... % Bookmarks RHOEE BlEREAR EPeel ES Python quarter NI iYE_dataset HESE HEEE M Gmail @ YouTube 9 #E A
ome To Colaborator
J- W‘?J.G y @ Share £t @
File [Edit View Insert Runtime Tools Help
-
I NN B S B B B B S B S .
New notebook Cfjde  + Text # Copy to Drive v RDAISA‘A( - 2 Editing A
- —
Open notebook Ctrl+O N — .
R I
Q C Upload notebook
q CO What is Colaboratory?
<> g
;olaboratory, or "Colab" for short, allows you to write and execute Python in your browser, with
N Save a copy in Drive
[ « Zero configuration required
N Save a copy as a GitHub Gist
Free access to GPUs
Save a copy in GitHub °
] e Easy sharing
Save CH¥S Vhether you're a student, a data scientist or an Al researcher, Colab can make your work easier. Watch Introduction to Colab to learn more, or

st get started below!

Download

cul+P etting started

Print
The document you are reading is not a static web page, but an interactive environment called a Colab notebook that lets you write and execute

code.
For example, here is a code cell with a short Python script that computes a value, stores it in a variable, and prints the result:

[ ] seconds_in_a_day = 24 * 60 * 60

seconds_in_a_day

=
86400
o x _
\—. /Nkfusfcc



Google Colaboartory

File Name .

o TTmmmmmees 1 Main Menu
Sidebar Menu e ook i Lt st A | Connect Dropdown Menu + &
TR P I Gomect - 1| J Ediing | ~
1= | e===1_Table of Contents _____ SRR et (BB
. | T e
1 Q Connect to a hosted runtime
| * &= Find and Replace gt §
: ¢ <: COde Snippets View resources
1
L-D_- <= Files Manage sessions

Show executed code history

Jupyter Notebook



Google Colaboartory

& UntitledO.ipynb
( Py B Comment &% Share & (i
File Edit View Insert Runtime Tools Help
RAM 1 R
+ Code + Text v Disk = 4 # Editing A

Q This is a Text cell
__________ -
0 o B8R W g

A
v
- -
|
|
|
|
|
1
|
|
|
|
|
|
|
L

4 ° print('This is a Code cell")

move cellup —!

move cell down ——

add comment —

del cell —

v 0s completed at 2:47 PM

=3 N;fustcc
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= Google Colaboartory

* "Hello, Colab!" Program

* Step 1: rename your file as “Hello Colab.ipynb”

co Eitelo Colabpynb!

File Edit View Insert Runtime Tools Help Allchanges saved

 Step 2: select the hardware accelerator

cO (. Hello_&rﬁb— Elk |

File Edit View Instt Runtime  [ools Help
- e e ol
Code + Text

IIIIIIIIIIIII

Notebook settings

< \ Hardware accelerator
- ¢ [P = ®

None

lput when saving this notebook
. TPU
Factory reset runtime
s A p——_

Cancel Save

S 1
Manage sessions {t )
-— Nkfustcc
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= Google Colaboartory

* "Hello, Colab!" Program
* Step 3: write the code to display “Hello, Colab!™

print ('Hello, Colab!"')

* Step 4: run the “Hello, Colab!” program

+ Code + Text

S

i ° print('Hello, Colab!")

|:> Hello, Colab! .
cO (.Hello_CoIab.ggb

o 1
File Edit View Ins :.Runtime ITools Help All changes saved

e e e e e e e e st B S
. % 1 Runall ctrl+F9 I
:= Files I '

Run before Ctrl+F8

i~ INkfustcc



W
e

=
fz%%%m

@\\

-

Basic Image Processing

* About OpenCV

* OpenCV 1s an open source computer vision and
machine learning software library.

* OpenCV has more than 2,500 optimized algorithms
* computer vision

* machine learning

* OpenCV has interfaces for C++, Python, Java and
MATLAB programming languages.

OpenCV: Open Source Computer Vision Library 6;@%,



Basic Image Processing

* Image Loading
* upload a local image file to Google cloud drive

* read 1n the 1mage file and display 1t

Colab

} lena.bmp
¥ BMP g%

768 KB upload load

Google
cloud drive
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=/ Basic Image Processing

J!

* Image Loading: File Upload

* mount the Google cloud drive

O SEEHIEAT - Youl. X | M UHE (143)-poww X | & SmmE2020 5 X | M WHHE (143)-pown! X | & ColabNotebooks-(

> C O @ colabresearch.google.com/drive/1AGKONMFyr-cQ-qHkzMIOKgoi4bDs87mN?authuser=1&hl=en b F"eS x
wtoUse Open... * Bookmarks RRE SiERnAR Sl L Python quarter vy 3

o B KN

(+ %
v (@ drive
~ [ MyDrive

‘= Files X

<>

3le Drive files

. -
<> I ﬁeb"‘*“m D ~ B Colab Notebooks
4 rive
B Untitled

» @ sample_data eXpand » [ Personal Doc

B ZEWMHE KRER_CS1..

» @ Othercomputers
)
-— Nkfustcc
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» B sample_data



Basic Image Processing

* Image Loading: File Upload

* select an 1mage file 1n local disk for uploading

Q

<>

B

Files X

..
v [ drive
v @ MyDrive
~ [_Colab Notebooks
B Untitled0.ipynb
B lena.bmp
» [ Personal Doc
B ZERHE_RER_CS.
» [ Othercomputers
» [ sample_data

G W

[l
\ « v 41 « _wor... > quarter_Py_Basic Digital Image Pr... v O
N mawEe mmEnn
N BB
o REFE
@ Basic Digital Image Processing Using OpenCV on Google Colab....
@ OneDrive @" Basic Digital Image Processing Using OpenCV on Google Colab_...

“/content/drive/MyDrive/Colab

Notebooks/lena.bmp”

X

£ %] quarter_Py_Basic Digit...

- o 9
(EEq=E] A

2021/7/14 T4 12;
2021/7/17 L4 08:
7/25 T4 04:
7/29 £ 08:
8/4 L4 11:.0
WL
9/20 £ 09

!

wRE &| lena_gray.png 2021/7/13 T4 01:
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Refresh
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Basic Image Processing

* Image Loading: Coding

* Step 1: import two packages including opencv
and google.colab packages

* Step 2: mmvoke imread () in opencv package to
read an 1image file in Google cloud drive

* Step 3: mnvoke cv2_ imshow () in
google.colab package to display the image

6
\ ~
L%

kfustcc



Basic Image Processing

& Image_Loading.ipynb ¢

i Image Loading: COding ‘J File Edit View Insert Runtime Tools Help Allchanges saved

. I Runall ctri+Fo
+ Code + Text = Flles . NN NN BN BN EEN BN BN EEN N BN BN N S R .
Run before Ctrl+F8
Step1: import two packages
v [1] dimport cv2
import google.colab.patches as colab
Step2: load an image file in Google cloud drive
~ v

o ° in_image = cv2.imread("/content/drive/MyDrive/Colab Notebooks/lena.bmp™)

¢ Step3: dispaly the image

v [3] colab.cv2_imshow(in_image)

\‘-n'/Nkfucfcc
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* Image Accessing
* opencv loads an 1mage as a numpy array
 gray image: 2D numpy array

* color image: 3D numpy array

blue green red
%w=512% channel: 0 'ch@nnel:1 channel:2

shape =(512, 512) shape =(512, 512, 3) _~
h:height  w:width h:height w:width ¢: channels },

— kfustcc
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Basic Image Processing

e
Niye rsity of S

* Image Accessing
* pixel accessing: single-element indexing

p value =
! [117 135 226]

read a pixel

—» p_value = in image[20,30]

write a pixel

:{)in_image[@,g] = [255, 0, O]

kfustcc
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Basic Image Processing

e
Niye rsity of S

* Image Accessing
* block accessing: array slicing

b value

read a block
— b value 20 B
= j_n_j_mage[20240, 30:50] 40 = - "

write a block

—> in image[20:40,30:50]= [255,0,0]







