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PREVIEW
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Visual Intelligence Processing
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PREVIEW

m ZFEH|™(Computer Vision) VS. @& X 2| (Digital Imaae Processing)

Edge, color, filtering, etc.
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PREVIEW

m ZAFEH|™(Computer Vision) VS. B4X 2|(Digital Image Processing)
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B Deep Learning is very hot.!!!
= Image-based machine learning technology
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1.1 o ZIZE H|FQITp

| °

m Artificial Intelligence (Al)

= The simulation of human intelligence processes by
machines, especially computer systems.

= Specific applications of Al include expert systems,
natural language processing, speech recognition
and machine vision.

DEEP LEARNING

Deep learning breakthroughs
drive Al boom

MACHINE LEARNING

Machine learning begins
to flourish

ARTIFICIAL INTELLIGENCE

Early artificial intelligence
stirs excitement

1950's 1960's 1970's 1980's 2% 2000's 2010's



1.1 9| AFE H|™OII}?

= How does Al work?

Al systems work by ingesting large amounts of labeled training data, analyzing the
data for correlations and patterns, and using these patterns to make predictions
about future states.

Al programming (software) focuses on three cognitive skills: learning, reasoning and
self-correction.

1] Learning processes: acquiring data and creating rules for |* A .
how to turn the data into actionable information. The rules, which ‘
are called algorithms, provide computing devices with step-by-
step instructions for how to complete a specific task.

2] Reasoning processes: choosing the right algorithm to
reach a desired outcome.

3] Self-correction processes: This aspect is designed to
continually fine-tune algorithms and ensure they provide the
most accurate results possible.
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m =2 cf4al

OpenCV (& A)

- i A/ L|E| http://cafe.naver.com/opencv

- A 3 http://opencv.org

MatlabO| X|&3k= IPT (Image Processing Toolbox)

LE LA (FF B HE)
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2 Getting started with Open CV (Computer Vision)

B What is Open CV??

= An open source Berkeley Software Distribution (BSD) licensed computer vision
library.

» Patent-encumbered code isolated into “non-free” module.
— SIFT, SURF, some of the Face Detectors, etc.

Available on all major platforms

 Android, i0S, Linux, Mac OS X, Windows

Written primarily in C++

* Bindings available for Python, Java, even MATLAB (in 3.0).
Well documented at http://docs.opencv.org

Source available at https://github.com/Itseez/opencv 0

OpenCV
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2. Getting started with Open CV (Computer Vision)

® History of Open CV

Open CV started by Intel Research in 1998.
Goals originally were:-

 Advance vision research by providing not only open but also optimized code for
basic vision infrastructure. No more reinventing the wheel.

Disseminate vision knowledge by providing a common infrastructure that developers
could build on, so that code would be more readily readable and transferable.

Advance vision-based commercial applications by making portable, performance
optimized code available for free with a license that did not require to be open or
free themselves.

Originally released at CVPR (Computer Vision and Pattern Recognition) 2000.

2,
U

OpenCV
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2. Getting started with Open CV (Computer Vision)

® Open CV then and now.....

= Version 1.0 was released in 2006.

In 2008 obtained corporate support from Willow Garage (Robotics Company).
Open CV 2 was released in 2009.

¢ Included major changes for C++ (mostly C beforehand).

In 2012 support for Open CV was taken over by a non-profit foundation OpenCV.org.
Open CV 3 was released in 2014. Now, Open CV 4.5.3 released....!!!!

+ Seems to be under corporate support from ltseez.

* More on these changes soon.

Brought to you by: akamaev, ashishkov, etalanin, garybradski, and 4 others
A Home (Change File) Date Range: | 2001-03-15 to 2013-07-14

DOWNLOADS

Willow 2.4.5 §.741.009
Garage NVIDIA J4,

2.2 2.4
2.3
2.1
1.1 2.0
1.0

In the selected date range

TOP COUNTRY *

Intel

Japan
12% of downloaders
It TOPOS*
[ — — "
seez Windows
2002-01 2004-01 2006-01 2008-01 2010-01 2012-01 76% of downloaders
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2. Getting started with Open CV (Computer Vision)

® What can Open CV do (in 2018)?

s

- Taken from Open CV 3.0 latest news and the roadmap.
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2. Getting started with Open CV (Computer Vision)

® What can Open CV do, now in 2021?

OPENCV 4.5.3 IS HERE

AND SO IS.OPENCV 3.4.1.5

OpenCV 4.5.3 has been released!

Release highlights

e Added support for multiple highguibackends

e |mplemented HW-accelerated decoding and encoding using FFmpeg

e DaSiomRPN tracker is implemented as OpenCV algorithm

* Supported OpenVINO 2021.4 release in dnn module

e G-API module: improved Python bindings and DL inference capabilities, added instrumenta

tion support

e 1D Barcode support

More details can be found in the Changelog.
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2. Getting started with Open CV (Computer Vision)

® Open CV 3.0 ~

Migration is relatively smooth from 2.4

= Mostly cleanings
 Refined C++ API
- Python API available
+ Use cv::Algorithm everywhere
= API changes
« C API will be marked as deprecated
+ Old Python API will be deprecated
« Monstrous modules will be split into micromodules — Extra modules
= Sufficiently improved CUDA and OpenCL modules
« Mobile CUDA support
« Universal OpenCL binaries (CPU, GPU)
= Hardware Abstraction Layer (HAL)
* IPP, FastCV-like low-level API to accelerate Open CV on different HW.

52/59



2. Getting started with Open CV (Computer Vision)

® Open CV 3.x~

= Open-source NEON optimizations

+ 10S, Android, Embedded.

* Latest NEWS - 40 NEON optimized functions after 4.0.
= Check out the transition guide.

53/59



m Key Open CV Classes

Point_
Point3_
Size_
Vec
Matx
Scalar
Rect
Range
Mat

SparseMat
Ptr

2. Getting started with Open CV (Computer Vision)

Template 2D point class

Template 3D point class

Template size (width, height) class
Template short vector class

Template small matrix class

4-element vector

Rectangle

Integer value range

2D or multi-dimensional dense array
(can be used to store matrices, images,
histograms, feature descriptors, voxel
volumes etc.)

Multi-dimensional sparse array
Template smart pointer class

54/59



2. Getting started with Open CV (Computer Vision)

“  Matrix Basics

Create a matrix
Mat image(240, 320, CV_8UC3);

[Re]allocate a pre-declared matrix
Image.create(480, 640, CV_8UC3);

Create a matrix initialized with a constant
Mat A33(3, 3, CV_32F Scalar(b));
Mat B33(3, 3, CV_32F); B33 = Scalar(b);
Mat C33 = Mat:ones(3, 3, CV_32F)*5.;
Mat D33 = Mat:zeros(3, 3, CV_32F) + 5.;

Create a matrix initialized with specified values
double a = CV_PI/3;
Mat A22 = (Mat_<float>(2, 2) «
cos(a), -sin(a), sin(a), cos(a));
float B22data[] = {cos(a), -sin(a), sin(a), cos(a)};
Mat B22 = Mat(2, 2, CV_32F B22data).clone();

55/59



3. OpenCV Modules (Packages)

OpenCV Libs.

https://docs.opencv.org/3.1.0/

Main modules

core. Core functionality
imgproc. Image processing
imgcodecs. Image file reading and writing

videoio. Media 1/0

highgui. High-level GUI

video. Video Analysis

calib3d. Camera Calibration and 3D
Reconstruction

features2d. 2D Features Framework
objdetect. Object Detection

ml. Machine Learning

flann. Clustering and Search in Multi-
Dimensional Spaces

photo. Computational Photography
stitching. Images stitching
cudaarithm. Operations on Matrices

cudabgsegm. Background
egmentation

56/59

Extra modules

aruco. ArUco Marker Detection

bgsegm. Improved Background-Foreground
Segmentation Methods

bioinspired. Biologically inspired vision models
and derivated tools

ccalib. Custom Calibration Pattern for 3D
reconstruction

cvv. GUI for Interactive Visual Debugging of
Computer Vision Programs

datasets. Framework for working with
different datasets

dnn. Deep Neural Network module

dpm. Deformable Part-based Models

face. Face Recognition

xfeatures2d. Extra 2D Features Framework
ximgproc. Extended Image Processing
xobjdetect. Extended object detection
xphoto. Additional photo processing

algorithms



https://docs.opencv.org/3.1.0/d0/de1/group__core.html
https://docs.opencv.org/3.1.0/d7/dbd/group__imgproc.html
https://docs.opencv.org/3.1.0/d4/da8/group__imgcodecs.html
https://docs.opencv.org/3.1.0/dd/de7/group__videoio.html
https://docs.opencv.org/3.1.0/d7/dfc/group__highgui.html
https://docs.opencv.org/3.1.0/d7/de9/group__video.html
https://docs.opencv.org/3.1.0/d9/d0c/group__calib3d.html
https://docs.opencv.org/3.1.0/da/d9b/group__features2d.html
https://docs.opencv.org/3.1.0/d5/d54/group__objdetect.html
https://docs.opencv.org/3.1.0/dd/ded/group__ml.html
https://docs.opencv.org/3.1.0/dc/de5/group__flann.html
https://docs.opencv.org/3.1.0/d1/d0d/group__photo.html
https://docs.opencv.org/3.1.0/d1/d46/group__stitching.html
https://docs.opencv.org/3.1.0/d5/d8e/group__cudaarithm.html
https://docs.opencv.org/3.1.0/d6/d17/group__cudabgsegm.html
https://docs.opencv.org/3.1.0/d6/d17/group__cudabgsegm.html
https://docs.opencv.org/3.1.0/d9/d6a/group__aruco.html
https://docs.opencv.org/3.1.0/d2/d55/group__bgsegm.html
https://docs.opencv.org/3.1.0/dd/deb/group__bioinspired.html
https://docs.opencv.org/3.1.0/d3/ddc/group__ccalib.html
https://docs.opencv.org/3.1.0/df/dff/group__cvv.html
https://docs.opencv.org/3.1.0/d8/d00/group__datasets.html
https://docs.opencv.org/3.1.0/d6/d0f/group__dnn.html
https://docs.opencv.org/3.1.0/d9/d12/group__dpm.html
https://docs.opencv.org/3.1.0/db/d7c/group__face.html
https://docs.opencv.org/3.1.0/d1/db4/group__xfeatures2d.html
https://docs.opencv.org/3.1.0/df/d2d/group__ximgproc.html
https://docs.opencv.org/3.1.0/d4/d54/group__xobjdetect.html
https://docs.opencv.org/3.1.0/de/daa/group__xphoto.html
https://docs.opencv.org/3.1.0/

3. OpenCV Modules (Packages)

B Main modules

= core - a compact module defining basic data structures, including the dense multi-
dimensional array Mat and basic functions used by all other modules.

" imgproc - an image processing module that includes linear and non-linear image filtering,
geometrical image transformations (resize, affine and perspective warping, generic table-
based remapping), color space conversion, histograms, and so on.

video - a video analysis module that includes motion estimation, background subtraction,
and object tracking algorithms.

calib3d - basic multiple-view geometry algorithms, single and stereo camera calibration,
object pose estimation, stereo correspondence algorithms, and elements of 3D
reconstruction.

features2d - salient feature detectors, descriptors, and descriptor matchers.

= objdetect - detection of objects and instances of the predefined classes (for example,
faces, eyes, mugs, people, cars, and so on).

= highgui - an easy-to-use interface to simple Ul capabilities.
» videoio - an easy-to-use interface to video capturing and video codecs.
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3. OpenCV Modules (Packages)

Extra Modules
aruco. ArUco Marker Detection

bgsegm. Improved Background-Foreground Segmentation Methods
bioinspired. Biologically inspired vision models and derivated tools

ccalib. Custom Calibration Pattern for 3D reconstruction

stereo. Stereo Correspondance Algorithms
structured_light. Structured Light API
surface_matching. Surface Matching

text. Scene Text Detection and Recognition
tracking. Tracking API

xfeatures2d. Extra 2D Features Framework
ximgproc. Extended Image Processing
xobjdetect. Extended object detection

xphoto. Additional photo processing algorithms
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B OpenCV CHREZESIY FH|S}H|
= OpenCV &4 ALO|E: https://opencv.org/

- Version: 4.7.x self-extraction file (not source file) (4.7.x O| & version H%})

= OpenCV extra module 2~ https://github.com/opencv/opencv contrib/releases

- Version 4.7x zip It CIR2EE (4.7.x O|4 version #Z)

(RIEREOZ CIREESIH o2& ES &= USBO| 7tI|ste] =H|8| @ A|7| HiEL
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B Cmake &2 X|5}7]
= https://cmake.org/

® Visual Studio 2017 community 0|2 K = ES E= A|AHO| 2X[5
27|

= Win32 console €& 7| X| At o H &

59/59


https://opencv.org/
https://github.com/opencv/opencv_contrib/releases
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