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1. What is computer vision?
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Computer vision
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What makes computer vision challenging?
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Note: Computer vision vs, Image processing
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Pattern recognition in computer vision

» Pattern recognition

« a data analysis method that uses “something” algorithms to automatically recognize patterns and

regularities in data

* anything data sources: text, image, sound, etc,
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Note: Computer vision vs, Image processing

* Image processing

» smoothing, sharpening, compression, calibration, watermarking, edge detection, etc,

* Computer vision

» detecting, positioning, identification, action, measurement, projection, etc,
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History

# 1-1 ZFE H|1Te| At

Col Ard

1920 Bartlane &4 & #[0|2 AlAH % [McFarlane1972]

1946 A ZI= XA EHE CIX|E FREQ! ofiu|2f B

1957 7+ MA| =l =2 CXIE &S AFE M

1958 2Hsate| HYEZ HIPKO0|F Mark 1 PerceptronOfiA 2Xt Q1A AlS)

1968 AHO| A Of|X| ALK} K[

1979 |[EEE Transactions on Pattern Analysis and Machine Intelligence &zt
ACRONYM A|AE! 25 [Brooks1979]

1980 S3A0Le] FILEE =2 9H [Fukushima1980]

1983 HI13] CVPR(Computer Vision and Pattern Recognition)0| Of= Z=IE0f|A] 74|

1086 FHL|2| FHL| OfiX| SAIK} =2 UH [Canny1986]
SUSIEL] "Parallel Distributed Processing; ZZHCES HAEE XI2H [Rumelhart1986]
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History

International Journal of Computer Vision &7t
SEof|A A1 3 ICCV(International Conference on Computer Vision) ZHE(ES )

1ear Marr2d HPE(ICCVOIM AL)
SHIHOIA A[1 2] NIPS(Neural Information Processing Systems) 7HZ/(2018:0i| NeurlPS2 7HH)
1990 zZatA OtE|H|oflA X1 &) ECCV(European Conference on Computer Vision) 7HE(%s Hx)
1991 Eigenface &= Q1A =2 UH [Turk1991]
1998 2F0| 7122 LM1Z3Y =3 UH [LeCun1998]
— 29| SIFT =2 &# [Lowe1999]
di|ClooilM GPU 2
2000 CVPRO{|AM OpenCV L} T 374
2001 Viola—Jones 24| Z& =2 YH [Viola2001]
2004 | - JBHC MRIX(DAE 2 XS
2005 PASCAL VOC CHZ| AE}
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History

2006 | * OpenCV 1.0 27
5007 | ° OftH H2IX|(=] XIE2E)
- Azriel Rosenfeld Lifetime Achievement& XA
605 | H0[mH[0] 2|7} CVPROfIA ImageNet CIO[E{Al 'LE
« OpenCV 2.0 2
» Xbox 3602 {8t Kinect 7HHI2t A
2010 | - M1 = ILSVRC che| 71|
« MS COCO HIO|EjAll e
s | ILSVRC Ch2|0ilA AlexNet 25 [Krizhevsky2012]
« AlZt EHollS El2 XETxie] Ald 28 43
2013 | OlEl2| HICI2 AIUoIM Al 85 FE [Mnih2013]
« AZRXHIY0fIA A1 E] ICLR(International Conference on Learning Representations) 74Z
« RCNN =2 2 [Girshick2014]
2014 | - MM 201 GAN 2£E [Goodfellow2014]
« ILSVRCOIIX GooglLeNet0| 24, VGGNet0| Z245
« HIMEZ AH|A A|E
2015 o

* ILSVRCOIM ResNet0| &
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History

5016 | MO|EX| Md|A AR
« YOLO =2 2&¥# [Redmon2016]
« EMATH =2 9 [Vaswani2017]
2017 | * Open Images GIO|E{All 274
« 72 8= My|A AJE
s || IEXIS0| 2! o|=F Hato|7t ZoHol|lA] 52 FHofl &
- HIX|2 BIE 2F up7L HeldoR Rl
soio | UMAED} AEFTFZE||A JHEOAE SZF S
- ERMATMHE 2|5t 0jo |\ 2t0|=242] transformers 2.0 274
sy || OpenAl ZiHe| GPT-3 Hx
» |Pad Pro0i| 2l0|Ct MM E=}
i [V H|IM EMA N 2H [Dosovitskiy2021]
« OpenAl X{cte] DALL-E 2H [Ramesh2021]
2022 | + F29|Imagen YH [Saharia2022]
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History

MIT
“The summer vision project”
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Fields

* Q4] (recognition)a} &5

(classification)
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Fields

o 7HH| Z4& (object detection)z} G4t L3+ (segmentation)

traffic light (71%)

—

traffic light (93%)

traffic lig traffic light (84%)

Semantic Segmentation

Instance Segmentation
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Scope of computer vision
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Scope of computer vision

* Al services

Bolognese Ragu

2 tablespoon extra-virgin olive oil

1 medium onion, finely chopped (255
grams)

1 celery stalk, finely chopped (68 grams)
1 carrot, finely chopped (136 grams)

12 ounces ground beef (340 grams)

5% ounces ground pork (156 grams)

3% ounces pancetta, chopped (99 grams)
3 cups chicken stock (710 milliliters; page
169) or store-bought

2 tablespoons tomato paste

1 cup milk (237 milliliters)

Kosher salt

Freshly ground black pepper

To Finish

Y cup unsalted butter (137 grams)
Kosher salt

Freshly grated Parmigiano-Reggiano
cheese, for finishing
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Community

- FHE HIH HFLIE[] S7H E&t

- O|E :‘zl-.g.ﬁl- Sl /ol Mu| A =5t

to search >- +- O]

= O WongKinYiu / yolov7

<> Code (O Issues 1.4k

19 Pullrequests 88 ® Actions [ Projects @ Security |~ Insights

yolov7 Public ® Watch 108 ~ % Fork 3.9k - ¢ Star 12.3k -
¥ main ~ ¥ 9 Branches 1 Tags Q Go to file t Add file ~ <> Code ~ About

Implementation of paper - YOLOV7:

WongKinYiu Update README.md 2207844 - 3months ago ) 134 Commits Trainable bag-of-freebies sets new
state-of-the-art for real-time object
W cfg main code 2 years ago detectors
M data Added param loss_ota for hyp.yaml, to disable OTA for fas... 2 years ago pytorch  darknet  yolovd  yolova F Y
JB1-10 = Yen 3 AS
B ) scaled-yolov4 yolor yolov7
B8 deployjtriton-inference-server Update README.md (#850) 2 years ago
Readme
M figure Add files via upload 9 months ago W
&8 GPL-3.0 license ol2 =
0 inferencef/images Support dynamic batch for TensorRT and onnxruntime (#... 2 years ago A~ Activity 27 5
A
B0 models main code 2 years ago ¥ 12.3k stars o
® 108 watching P 0IaT] 4
09 paper main code 2 years ago = s
- | o REEEEES
B0 scripts main code 2 years ago Report repository = - S
9 tools updated Reparameterization weight path & added steps f... 2 years ago TReIRT
Releases sois
M utils utils/loss.py minor bug fix (#1344) 2 years ago
©1tags 80
D .gitignore update gitignore (#461) 2 years ago x
L L]
Packages
[ LICENSE.md Create LICENSE.md 2 years ago
No packages published
[ README.md Update README.md 3 months ago .
[ detect.py Fix a GPU memory leak in detect. No need to calculate gr... 2 years ago Contributors 29

J8 1-12 E|XME o
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Challenges
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2. Python and OpenCV settings



OpenCV 7L

e 1999t |ntelAtof|A ZHEI=!l IPL (Image Primitive Library)& Z7|Hlo 2 Bl

» 2000 AcHo]| LetIoiAH] Z7H (Open source) > B-&/%

« OpenCV version 1,0 4] HijZ

- C 7|8k 2fo| Haq2]

* Iplimage (iplimage) -2 | (ZHx))
« 20094 version 2.0 H{E =>» Java / Python Z|$d ARt
« 20154 version 3.0 H{Z > m{4l2{] dnz2|E &2
* Tzl version 4.x > T2 TH gua|E YL &

 Windows, Linux, macOS, Android, iOS 2.5 2|

. B3k BUE 29

s

A2 O

- =t

C 0O
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OpenCV
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History

i 2-1 OpenCVe| HAt

A= Ard

1998 - QIEll XI2101 72| Bal=A7|(Gary Bradski)Z 0F0|C|0] ARt

1999 « QE AAZ2 JISH |2 25t 0182 OpenCVE Hat

2000 + CVPR ZILAOAM A} HH LR

2001-2005 |+ 57H9| HIE} B L

2005 « ABHHC CHStmO| XI2FRlRIR AM2|0] 71 Eloj BiFsH 21ME HEIX| 25 S666 * OpenCV 1.0(C 2IE{m[0|2) S7H
+ OpenCV Korea &H(https://cafe.naver.com/opencv) « & 21 2ty
+ OpenCV 2.0(C++ QIE{mi0|A) Z7
2009 pen ( {mjo]) S7H

+ THOPMa} Xt} QIE{H|0|A XIH

« QIEZ0|=240S X1 AR

e « 2522 oto| oM

2015 + OpenCV 3.0 374

* XHIAIEE QUEHO|A XIH AR

2016 _ _

- E2d2 XI5k DNN 28 F7t
518 + OpenCV 4.0 271

+ 1 X2|E XIE5k= OpenVINO 371

« Computer Vision and Deep Learning ZA 7§A
2020 £ P 9

« T B0l OpenCV Al Kit EA|

2022 + OpenCV 4.6 2




History

i 2-1 OpenCVe YAt

o A

1998 - QIel XI2I01 72| Bat=AT (Gary Bradski)7t 010|C|0f ARt

1999 < 2F AR TP |2 251 0152 OpenCVE Fet

2000 + CVPR ZIHEAOf|A UL} HE 2

2001-2005 | - 5702 HIE} KT LH

« ABHHCE ChSHn o] XEZFRURIQ| ARH2|0| 7HE Bloj BiFa 2HE HEIX| 25

2005 =
+ OpenCV Korea &%(https://cafe naver.com/opencv)
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OpenCV ‘dx| ¥ A& 0|7

« https://docs.opencv,orq

o s e e

. Z2IEY A VA Be £88 FE AlIE

o

« chatGPT+ 2|4 Hd|o|E

Nightly
_P_c_g_L

4(#)
2424x)

Doxygen HTML

4.9.0 (zip - 93.8 Mb, tarxz - 65.0 Mb)
4.8.0 (zip - 92.3 Mb, tarxz - 63.3 Mb)
3420 (zip - 753 Mb, tar.x

260 (zip - 85.5 Mb, tarxz - 59.6 Mb)
3.4.18 (zip - 75.0 Mb.

16 (zip - 76.7 Mb, tarxz - 54.9 Mb)
3 (zdp - 85.7 Mb, tarxz Mb)
34!5(_27767Mb tarxz 543Mb)

0 (zip- 80.6 Mb, farz - 57.4 Mb)
3.4.10 (zip - 75.9 Mb, tarxz - 54.3 Mb)

20,1 (zip - 78.9 Mb, tarxz - 56.0 Mb)
345 (zip - 77.5 Mb, tarxz - 55.2 Mb)

4000 (zip - 78.7 Mb, tar.xz - 56.0 Mb)

4 (zip - 77.5 Mb, tarxz - 5.2 Mb)

rc (zip - 79.1 Mb, tar.xz - 5.7 Mb)
4.0.0-beta (zip - 79.1 Mb, tarxz - 5.5 Mb)

4.0.0-alpha (zip - 77.7 Mb, tarxz - 54.9 Mb)
3.4.3 (zip - 77.2 Mb, tar.xz - 54.9 Mb)

3.42 (zip - 76.9 Mb, tarxz - 54.7 Mb)

Sphinx HTML

24137 (zip - 41 3 Mb, tar.xz - 26.6 Mb)
24136(z.g 41.3 Mb, tar.xz - 26.6 Mb)
4135

132 (zip - 413 Mb, tarxz - 26.7 Mb)
4.13 (zip - 40.5 Mb, tarxz - 25.9 Mb)
2.4.12 (zip - 40.5 Mb, tarxz - 25.9 Mb)
2.4.11 (zip - 57.8 Mb, tarxz - 37.9 Mb)

3.0-last-rst (zip - 65.2 Mb, tarxz - 43.9 Mb)
0 (zip - 57.8 Mb, tarxz - 37.9 Mb)
eta (zip - 64.0 Mb, tarxz - 43.2 Mb)

3.0-alpha (zip - 60.7 Mb, tarxz - 38 8 Mb)
249 (zip - 56.8 Mb, tarxz - 36.4 Mb)
248 (zip - 56.4 Mb, tarxz - 34.4 Mb)
247@;: 54.3 Mb, tarxz - 34.0 Mb)
47.7 Mb, tarxz - 30.1 Mb)

tarxz
42.8 Mb, tacxz - 23.2 Mb)
244 (zip - 41.9 Mb, tarxz - 22.7 Mb)
2.4.4-beta (zip - 31.7 Mb, tarxz - 19.7 Mb)
2 (zip - 252 Mb, tarxz - 14.7 Mb)

243 (zip - 29.5 Mb, tarxz - 15.3 Mb)

43-1c (zip - 39.9 Mb, tarxz - 26.8 Mb)
(zip - 40.4 Mb, tarxz - 26.1 Mb)
2.4.1 (zip - 27.0 Mb, tarxz - 19.5 Mb)
2.4-beta (zip - 20.5 Mb, tarxz - 9.7 Mb)
2.3 (zip - 31.5 Mb, tarxz - 22.0 Mb)

LHL uiod &t

L R A

o1

A OO
O 2 T HAO

Javadoc HTML

Note: Javadoc is embedded into doxygen pages since OpenCV 3.4.1+
3.0 (zip - 05 Mb, tarxz - 0.2 Mb)
0.4 Mb, tarxz - 0.1 Mb)
p- 0. 0.2 Mb)
0.6 Mb, tarxz - 0.2 Mb)
2.4.8 (zip - 0.6 Mb, tarxz - 0.2 Mb)
2.47.1 (zip - 0.6 Mb, tarxz - 0.2 Mb)
2.4.7 (zip - 0.6 Mb, tarxz - 0.2 Mb)
2.4.6 (zip - 0.6 Mb, tarxz - 0.2 Mb)
4 0.6 Mb, tarxz - 0.2 Mb)

0.6 Mb, tarxz - 0.2 Mb)
-0.6 Mb, tarxz - 0.2 Mb)
3 (zip - 0.6 Mb, tar.xz - 0.2 Mb)

1 (zip - 0.6 Mb, taxz - 0.2 Mb)
3 (zip - 0.6 Mb, tar.xz - 0.2 Mb)
2.4.2 (zip - 0.5 Mb, tarxz - 0.2 Mb)

%,0penCV ...

Open Source Computer Vision

Main Page = Related Pages

Modules | Namespaces ¥ Classes v Files ~ Examples

Java documentation

| 1 | | 1

OpenCV-Python Tutorials | Introduction to OpenCV
/ /

Install OpenCV-Python in Windows

Goals
In this tutorial

« We will learn to setup OpenCV-Python in your Windows system.

Below steps are tested in a Windows 7-64 bit machine with Visual Studio 2010 and Visual Studio 2012. The screenshots shows V§2012.

Installing OpenCV from prebuilt binaries

1. Below Python packages are to be downloaded and installed to their default locations.

a. Python 3.x (3.4+) or Python 2.7.x from here.
b. Numpy package (for example, using pip install numpy command).

c. Matplotlib ( pip install matplotlib ) (Matplotlib is optional, but recommended since we use it a lot in our tutorials).

Goto opencv/build/python/2.7 folder.

Copy cv2.pyd to C/Python27/lib/site-packages.

Copy the opencv_world.dll file to C:/Python27/lib/site-packages
Open Python IDLE and type following codes in Python terminal.

® NG, ®N

>>> import cv2 as cv
>>> print( cv.__version__ )

If the results are printed out without any errors, congratulations !!! You have installed OpenCV-Python successfully.

Install all packages into their default locations. Python will be installed to C:/Python27/ in case of Python 2.7.
Atter installation, open Python IDLE. Enter import numpy and make sure Numpy is working fine.
Download latest OpenCV release from GitHub or SourceForge site and double-click to extract it.

Q- Search
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https://docs.opencv.org/

Python development environment

o Me{ A G 2 shg A ZE

« NVIDIA GeForce RTX 4060 or 4070 (=8H=)

« BIEA| 37+ 5 Cifo]E] BHAY A (Hfst 7|2t =& /d5)
 IDE: VSCode

« Colab £%5I2| 92

Compile env.: Anaconda

. MAAI PC EI-.9.'5'|-|_ o‘l‘ anaconda i_"’é' II:I-JI\-
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Assignment

« AEA PC £+ 7l]! laptop (windows)of| Python ZHe 27 A& & OpenCV ‘23|

» 2&8[HollX OpenCV M| HH &gt o[o|2] | &

(bj) C:\Users\user\LectureSourceGit\lecture computervision\2024 cv_lecture\Chap@l>python opencv_install.py
OpenCV is already installed. Current version: 4.7.0

(b3j) C:\Users\user\LectureSourceGit\lecture_computervision\2024_cv_1ecture\Chap01>I
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End of slide



