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Object Detection
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What is YOLO ?
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YOLO wWumsssdaan(s
38n1sniSenin “Fast
single-shot detection”
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With YOLO, you only look once at an image to
perform detection

YOLO: You Only Look Once

1. Resize image.
Z. Run convolutional network.
3. Threshold detections.

rnangasWnousu | Image Recognition with Python | nma3s1ApuWOLODSANWVY | KMUTNB



lAsvasiv Yolov3

Jnyeuznsrivunuvidusu o
suvavAaubadu
GUUVANSIWUSASIFW
FUUDVAISIIIUNYNA

rnangasWnousu | Image Recognition with Python | nma3s1ApuwWOLODSANWVY | KMUTNB



INPUT LuvAMwLdudikasguaisiv

rnangasWnousu | Image Recognition with Python | nma3s1ApuwWOLODSANWVY | KMUTNB



luuaazmsvnuuvaaauIdzMasiulgn boxes Lla:A1 confidences : P(Object)
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luuaazmsvnuuvaaauIdzMasiulgn boxes Lla:A1 confidences : P(Object)
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Mruadauluuudan :P(Car | Object)
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n1A1s NMS and threshold
detections
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Non-maximum Suppression (NMS)

Intersection

-

Intersection over Union

rnangasWnousu | Image Recognition with Python | nma3s1ApuwWOLODSANWVY | KMUTNB



A1SSIUNDEDVASCISIDIUICIA

rnangasWnousu | Image Recognition with Python | nma3s1ApuWOLODSANWVY | KMUTNB



lussKIOMSINSUUU=IASIUA

rnangasWnousu | Image Recognition with Python | nma3s1ApuwWoLODSANWVY | KMUTNB



dsulksovmsvuutunarakivaand

rnangasWnousu | Image Recognition with Python | nma3s1ApuwWoLODSANWVY | KMUTNB



K1GaLNSIAGNFQ IAUUWUAIAIALA

rnangasWnousu | Image Recognition with Python | nma3s1ApuWOLODSANWVY | KMUTNB



i)']ﬂU&Ui)taOﬂl'] AQLAIYDVMISIVOU

rnangasWnousu | Image Recognition with Python | nma3s1ApuwWoLODSANWVY | KMUTNB



uwaaludmsaavidgvnaiala

rnangasWnousu | Image Recognition with Python | nma3s1ApuWOLODSANWVY | KMUTNB



aaA1 confidence yavasauUU o
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YOLO Jransuuudianvtkldaonts (La:dlnsvasionlumidounu)
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RetinaNet-101
mAP-50 time

Method

B] SSD321

C] DSSD321
D] R-FCN

E] SSD513

F] DSSD513
G] FPN FRCN

45.4
46.1
51.9
50.4
93.3
59.1

RetinaNet-50-500  50.9
RetinaNet-101-500 53.1
RetinaNet-101-800 57.5
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Model Train Test mAP  FLOPS FPS Cfg Weights

YOLOv3-320 COCO trainval test-dev 51.5 3897Bn 45 cfg
YOLOv3-416 COCO trainval test-dev 553 65.86Bn 35 cfg
YOLOv3-608 COCO trainval test-dev 579 140.69Bn 20 cfg
YOLOv3-tiny COCO trainval test-dev  33.1 5,56 Bn 220 cfg
YOLOv3-spp COCO trainval test-dev 60.6 141.45Bn 20 cfg

YOLOv3-tiny Ao Layers Uosnga (duuuga) o:doina31AnussAsudnoduin 220 FPS
LamMoennlkuLuUanvddu o1wtdontd YOLOvV3-spp No:Qndovduuin LA IusINo:anav

weights
weights
weights
weights
weights
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Tools Anaconda

ANACONDA

https://www.anacondda.com
products/individual#Downloads
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https://www.python.org/downloads/
https://www.python.org/downloads/

Windows s

64-Bit Graphical Installer (477 MB)

52-Bit Graphical Installer (409 MB)

E‘.‘* Anaconda3-2021.0...exe

66.3/477 MB, 1 min left

Anaconda Installers

MacOS @&

64-Bit Graphical Installer (440 MB)

64-Bit Command Line Installer (433 MB)

Linux 0

64-Bit (x86) Installer (544 MB)

64-Bit (Power8 and Power9) Installer (285
MB)

64-Bit (AWS Graviton2 / ARMB4) Installer
(413 M)

64-bit (Linux on IBM Z & LinuxONE) Installer
(292 M)
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INVENTION TO INNOVATION

i 2 Anaconda3 2021.05 (64-bit) Setup 2 Anaconda3 2021.05 (&4-bit) Setup

. License Agreement
WEE{_:I"IE to Anaconda3 2021.05 J ANACONDA Please review the license terms before installing Anaconda3
(64-bit) Setup 2021.05 {54-bit).

Setup will guide you through the installation of Anaconda3 Press Page Down to see the rest of the agreement.
2021.05 {64-bit).

It is recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your

computer, Copyright 2015-2021, Anaconda, Inc.
Click MNext to continue. All rights reserved under the 3-dause BSD License:
This End User License Agreement (the “Agreement”) is a legal agreement between you

and Anaconda, Inc. ("Anaconda”) and governs your use of Anaconda Individual Edition
(which was formerly known as Anaconda Distribution).

") ANACONDA.

w

&
[
n

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Anaconda3 2021.05 (64-hit).

I Agree Cancel
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INVENTION TO INNOVATION

. |

2 Anaconda3 2021.03 (84-bit) Setup X 2 Anaconda3 2021.05 (64-bit) Setup b

Select Installation Type Choose Install Location

,_.) AHACGNDA Please select the type of installation you would like to perform for _) ANACONDA Choose the folder in which to install Anaconda3 2021.05 {(54-bit).
Anaconda3 2021.05 (64-hit).

Setup will install Anaconda3 2021.05 (64+bit) in the following folder. To install in a different
folder, dick Browse and select another folder. Click Mext to continue.

Install for:

0 Just Me {recommended)

() All Users (requires admin privileges) =
Destination Folaer

-|I

sersipivad\anaconda3 Browse,..

Space required: 2.9GB
Space available: 34.4GE

Mext = Cancel
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) Anaconda3s 2021.05 (64-bit) Setup ) Anacondas 2021.053 (64-bit) Setup

. Advanced Installation Options . Installing
-.) ANACONDA Customize how Anaconda integrates with Windows _) ANACONDA Please wait while Anaconda3 2021.05 (&4-bit) is being installed.

Advanced Options Extract: menuinst-1.4. 16-py38he774522_1.conda

[ ] Add Anaconda3 to my PATH environment variable _

Mot recommended. Instead, open Anaconda3 with the Windows Start
menu and select "Anaconda (64-bit)". This "add to PATH" option makes
Anaconda get found before previously installed software, but may
cause problems requiring you to uninstall and reinstall Anaconda.

| Show details |

B Register Anaconda3 as my default Python 3.8

This will allow other programs, such as Python Tools for Visual Studio
PyCharm, Wing IDE, PyDev, and MSI binary packages, to automatically
detect Anaconda as the primary Python 3.8 on the system.

Install Cancel

rnangasWnousu | Image Recognition with Python | ma3s1ApuwoLODSANWY | KMUTNB



INVENTION TO INNOVATION

2 Anaconda3 2021.05 (64-bit) Setup -2 Anaconda3 2021.05 (64-bit) Setup

Installation Complete . Anaconda3 2021.05 (64-bit)
,_) ANACGHDA Setup was completed successfully. _) AHACGNDA Anaconda + JetBrains

Completed

- Working vith Python and Jupy e notebooks is abreeze ith PyCharm Pro, designed t

be used with Anaconda. Download now and have the best data tools at your
Show details fingertips.

https: /fwww.anaconda.com/pycharm

") ANACONDA PC g

Cancel
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- Anaconda3 (64-bit)

Completing Anaconda3 2021.05 Mew

(64-bit) Setup Anaconda Navigator (anaconda3)

Thank you for installing Anaconda Individual Edition. MNew

Here are some helpful tips and resources to get you started. - Anaconda Powershell Prom Flt {EII'IEIEEII'Id-E 3}
We recommend you bookmark these links so you can refer i
back to them later. Mew

[ ] Anaconda Individual Edition Tutorial
Anaconda Prompt {anaconda3)

Getting Started with Anaconda Mew

Jupyter Notebook {(anaconda3)

New

3
Z
O
<
y
<

Reset Spyder Settings (anaconda3)

Mew

Spyder {anaconda3)

New
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as1v Envoriment d&1Kksulsnisnivau

{) ANACONDA NAVIGATOR

‘ﬁ‘ Home -
Search Environments

Installed

il I 2
® chvircnments l I base (root)

ﬁ Learning

aan Community

Create new environment

Mame

_ipyw_jlab_nb_ex... &

alabaster

anaconda

anaconda-client

Object dete EtiDI‘Il

Location:

Packages: Pythan

O =

ANACONDA

Discowver premium dakta
science content

Documentakion
Anaconda Elog

L

Create

<]

a

a

(< I <

<]

<]

LT

astropy

async-generator

async_generator

akomicwrites

atkrs

autopepd

babel

backeall

backports

362 packages available

oo 1

Applications on Chject detecticn

Channels

‘ Enwvironments 0

ﬁ Learning

Datalore
an Community
Online Data Analysis Tool with smart
coding assistance by JetBrains. Edit and run
your Python notebooks in the cloud and
share them with your team.

- L

Jupyter
:'-"
Motebook

6.3.0
Ww/eb-based, interactive computing
notebook envirenment. Edit and run
human-readable docs while describing the
data analysis.

ks

|

ANACONDA

[BM Watson Studio Cloud

B Watson Studio Cloud provides wou the
tools to analyze and visualize data, to
cleansze and shape data, to create and train
machine learning models. Prepare data and
build models, using open source data
science bools or visual modeling.

Launc

Orange 3

3.26.0
Component based data mining Framework.
Data visualization and data analysis For
novice and expert. Interactive workflows
with a large toolbox.

WS Code
1.59.0
streamlined code editor with support

development operations like debuggir
tazk running and wersion control.

Powershell Prompt

0.0.1
Run a Powershell terminal with you
current environment From MNavigato
activated

Insktall application netebook on C:\Users\pivadianaconda3d\envs\Objeck detection

rangasWnousu | Image Recognition with Python | ma3s1ApuWOLODSANWVY | KMUTNB




[Fr] Anaconda Powershell Prompt (Obj...
Recently added

Powershell Prompt

0.0.1
Run a Powershell terminal with your S—
current envircnment From Mawvigator
ackivakted

(Object detection) PS5 C:\Users\plyad>»
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Jupyter Notebook (Object detection)
Recently added
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KU101UdV Jupyter Notebook

Home Page - Select or create 2
c @
| T J u pyter Logout

Files Running Clusters
Select items to perform actions on them. Upload | Neww- Z

0o ~| ./ Name Last Modified File size
O .1 6 days ago
3 AmongUs a month ago
(3 AssassinsCreedQOdyssey a month ago
(3 Epic Games 8 months ago
[0 Garena 2 months ago
3 Genshin Impact 15 days ago
3 ojdt 6 days ago
3 pythonday 9 days ago
3 steam a day ago
3 steaming 2 months ago
O [ testsy 8 days ago
O D id10_th.pdr 25daysago 338 kB

00 AfNgATAAaTaRAIMATTN M Inmasmatulaivseaaund insruasivwilia. mpd 2months ago 654 MB
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asivlwataas iWwatdusuviu

- JU pyter Cluit Logout

Files Running Clusters :l
Mew - c

Select items to perform actions on them. Upload

Motebook

(10 |~ W/ _ e
Python 3 (ipykernel}

O O1
Other

(J [ AmongUs Text File
(J (O AssassinsCreedOdyssey Folder

(J [3 Epic Games Terminal

] 3 Untitled Folder
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~ Jupyter

Files Running Clusters
Rename ;| Move m
1 ~ B

(3 1

o tJaguyod

[3 AssassinsCreedOdyssey

WEILER

[0 Garena

aINnAaavaIsuayauu=un
thlsAIo
iImage__processing

[ Genshin Impact
(3 ojdt

(3 pythonday

(3 steam

[3 steaming

(3 testsy

_J Untitled Folder
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Rename directory

Enter a new directory name:

. ' .

Cancel Rename

() [3 image processing
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OpenCV (Open source
Computer Vision) WWulausis
wvaduaistauldsuasu (Library
of Programming Functions) lag

drulkayr=uvirilunaisuaavna
a)gnauwdLadsuuulsgalny
(Real-Time Computer Vision)
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Opencyv

https://pypi.org/project/opencyv-
python/

0
L
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https://pypi.org/project/opencv-python/

KMUTNS

INVENTION TO INNOVATION

Search projects Q Help  Sponsors  login  Register

opencv-python 4.5.3.56 e

pip install opencv-python R Released: Jul 11,2021

Wrapper package for OpenCV python bindings.

Navigation Project description

Project description

downloads  119M

“D Release history
OpenCV on Wheels

& Download files
Pre-built CPU-only OpenCV packages for Python.

Check the manual build section if you wish to compile the bindings from source to enable additional
Project links modules such as CUDA.

P~ T [,
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=

L = - G
(Object detection) PS C:\Users\piyad>» U u n a u n n n‘)

wJa PowerShell
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™ Anaconda Powershell Prompt (Object detection)

(Object detection) PS5 C:\Users\pliyad>» pip install opencv-python
Collecting opencv-python -
Using cached opencv python-4.5.3.56-cp38-cp38-win_amdbd.whl (34.9 MB)

p = p =
guaoauaaQav
Uaumidv
pip install opencv-python

rnangasWnousu | Image Recognition with Python | ma3s1ApuwoLODSANWY | KMUTNB



WuBouav library Aldluaismudunivagdiamaasiuniv
Python vmsluanidoudroniuvl C Svriwviruldidruazi
Us:ansnaw las NumPy dadivaiuisalunisvanisauaiisy
kareidfuazdoyauvuiunsadg israwisadiadv NumPy Tavae
Wiu package installer yuav Python PLREL

rnangasWnousu | Image Recognition with Python | ma3s1ApuwoLODSANWY | KMUTNB



iWuuauarAngyuav Deep Learning uargvwuuaudrAsyuav
nsUs:gndld Python tuviuAiudaudiveg nvdrudnermaas
SAdassuAdas aad ssin asWia 9a4 3adre dvuusgus
Numpy DidUs:Tasuaatiaunldgulysunsuidoawargniud

uNInc)
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NUMPY

https://numpy.org/install/

N
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https://numpy.org/install/

YOLO

https://pjreddie.com/darknet/yolo/

Yol
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https://pjreddie.com/darknet/yolo/

Comparison to Other Detectors

YOLOv3 is extremely fast and accurate. In mAP measured at .5 IOU YOLOv3 is on par with
Focal Loss but about 4x faster. Moreover, you can easily tradeoff between speed and
accuracy simply by changing the size of the model, no retraining required!

W YOLOV3
RetinaNet-50

@ RetinaNet-101
Method mAP-50 time
[B] SSD321 45 .4 61
[C] DSSD321 46.1 85
[D] R-FCN 51.9 85
[E] SSD513 50.4 125
[F] DSSD513 >3- 156
[G] FPN FRCN 59.1 172
HetinaNet-50-500 50.9 /3
RetinaNet-101-500 53.1 90
RetinaNet-101-800 57.5
YOLOv3-320 b1.5 22
YOLOv3-416 5.3 29
YOLOv3-608 57.9 51

150 200 250
Inference time (MSs)
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SSD321
DSSD321
R-FCN
SSDo13

YO
YO
YO
YO
YO
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DSSD513
FPN FRCN
Retinanet-50-500
Retinanet-101-500
Retinanet-101-800

| Ov3-320
| Ov3-416
| Ov3-608
| Ov3-tiny

| Ov3-spp

COCO trainva
COCO trainva
COCO trainva
COCO trainva
COCO trainva
COCO trainva
COCO trainva
COCO trainva
COCO trainva
COCO trainva
COCO trainva
COCO trainva
COCO trainva
COCO trainva

45.4
46.1
01.9
00.4
03.3
09.1
00.9
03.1
2/
21.2
09.3
o/.9
33.1
60.6

38.97
£65.86
140.69
0.06
141.45




YOLOv3-tiny COCO trainval test-dev 33.1 556 Bn 220 cfg weights

a1dulkaanvlwa cfg
av(ulwataosnasivld
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O Why GitHub? Team Enterprise Explore Marketplace Pricing _ Sign

vy Star  21.2k Y Fe

Q Motifications

& pjreddie / darknet

Projects Wiki Security Insight

<> Code Issues 1.7k Pull requests 160

P master ~  darknet / cfg / yolov3-tiny.cfg Go to fils

Latest commit £86981f on 16 Aug 2018

& pjreddie new models g & 2
Ax 1 contributor

182 lines (154 sloc) 1.87 KB

[net]

# Testing

batch=1
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- master v  darknet / cfg / yolov3-tiny.cfg

k pjreddie new models g & & Latest commit £86901f on 16 Aug 2018

22, 1 contributor

182 lines (154 sloc) 1.87 KB

subdivisions=1

n T o
. &
m &

aadu Raw
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INVENTION TO INNOVATION

< (R (5] https://raw.githubusercontent.com/pj... g

[net]

# Testing
batch=1
subdivisions=1
# Training

# batch=64

# subdivisions=2
width=416
height=416
channels=3
momentum=0.9
decay=0.0005
angle=0
saturation = 1.5
exposure = 1.5
hue=.1

N1AISA3ZAUIIIWAUUNA

learning_rate=0.001
burn_in=1000

vunnaviulwaiaasviu

[convolutional]
batch_normalize=1
filters=16

size=3

stride=1

pad=1
activation=Ileaky

[maxpool]
size=2
stride=2

[convolutional ]

| S I (S
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" Jupyter yolov3.cfg 11 wititud

File Edit View Language

[net]

# Testing
batch=1
subdivisions=1
# Training

# batch=64

# subdivisions=2
width=416
height=416
channels=3
momentum=0.5
decay=0.0005
angle=0
saturation = 1.5
exposure = 1.5
hue=.1

learning_rate=0.001
burn_in=1000
max_batches = 500200
policy=steps
steps=400000,450000
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YOLOv3-tiny COCO trainval test-dev 33.1 556 Bn 220 cfg weights

a1dulkaanvIwd weights

F

avlulwataasnasivd
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anuluan ) Q e 5P

aatsadn1sviid@alaniy yolov3-tiny.weights

Lile tuinLilu

a1dulkaanvIwd weights
av(ulwataosnasivld
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- Jupyter Quit | Logout

Flles Running Clusters

Select items to perform actions on them. Upload | Neww &

(o0 -~ I/ Name Last Modified File size
O [ yolov3-tiny.weights LiAdTuinuas 354 MB

0O O yolov3.cfg 15 WTiTILaE" 0B

U 2 [Walulwataasno
cfg ua: weights
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COCO
https://github.com/pjreddie/

darknet/blob/master/data/
coco.names

r Common Objects in Context
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https://github.com/pjreddie/%20darknet/blob/master/data/%20coco.names
https://github.com/pjreddie/%20darknet/blob/master/data/%20coco.names
https://github.com/pjreddie/%20darknet/blob/master/data/%20coco.names

KMUTNS

INVENTION TO INNOVATION

a5t commit ceafc7f on 1o Nov 20716

O Why GitHub? Team Enterprise Explore Marketplace Pricing _ Signin | Signu

- F:‘J rEddie/darknEt L\ Notifications o7 Star  21.2k % Fork  17.9k

<> Code (*) Issues 1.7k 11 Pull requests 160 () Actions I'l] Projects Wiki ) Security |~ Insights

F master ~ darknet / data / coco.names Go to file

& pjreddie & yolov2 & & Latest commit c6afc7f on 18 Nov 2016 ) History

Raw

B3 1 contributor

89 lines (8@ sloc) 625 Bytes

person
bicycle
car
motorbike
aeroplane

bus

aaUu Raw
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person
bicycle

car

motorbike
asroplane

bus

train

truck

boat

traffic light
fire hydrant
stop sign
parking meter
bench

bird

cat

dog

horse

sheep

cow

elephant

bear

zebra

giraffe
backpack
umbrella
handbag

N1AISAAAUIILWIUUNA
vunanaviulwataasvau
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-~ B/

COCO.Names

yolov3.cfg

yolova weights

U 3 [Walulwataasno
cfg ,weights la: names
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aulKkaanw

https [[blt g[ZVPFZeo
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https://bit.ly/2VPF2eo

[y

COCO.Nnames

[y

| example.png

[y i :
L yolovi3-tiny. weights

O 03 yolov3.cfg

i 4 [Walulwailaasno
cfg ,weights ,names ua:lwWaniw

rnangasWnousu | Image Recognition with Python | ma3s1ApuwoLODSANWY | KMUTNB



Upload | Neww | £

Motebook

Python 3 (ipykernel)

: 1a9n Python 3

Text Fi
Folder

Terminal
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Untitled Last chec

View " |nsert  C AQLWILWAagUYd
B R R N
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wWasusallu
photo__detection
lasaaunadu Rename

Rename Notebook

Enter a new notebook name:

photo_detection

W
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KMUTNS

INVENTION TO INNOVATION

{ START )
|OU = Thredhold >=

| _ Output : Bounding-Boxes
nput : silam i i
fisttnalusiannguinssfii vl

Anihor box 1 Anchor box 2

[SIidingWindowAlgorithml H [ - |

Output: gﬂmﬂﬁﬁﬂmmu_'m R a1 Anchor Boxes ]

Input : fizrzunfiaziigs

L No
Input : Bounding-Boxes

= = & a 5 w
"l"]luﬂiﬂ[ﬂﬂ‘ﬂ?z LIVIRAEIIN RS TRTHLNL

Bounding-Boxes Prediction

Output : Bounding-Boxes Non-max Suppression ]

saaziBanues Bounding-Box
P, _ :
by b, Output : Bounding-Box

b,
by,

b,
o b,

AiZim uuA U g U Rige

: ih..b
f.‘z
g

p = Box sananafifnpiEelal 1 = 84

Bixy.how) = Frwsndinazawinaes Box
C = dlwigutiale

Input : Bounding-Boxes | Sh ow‘image with object recognition
T -' : ___ff. i m *%
Do I Intersection Over Union - Pl el v
| (I0UV) '

Output : IOU

' Arzzudne 0.00 — 1.00
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e Yolo Aoa:ls
e AS=UOUMSNILIU Yolo

e MstiadviAoviio
= python
= Jupiter notebook
= Library
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In [2]: import humpy as np
iImport time
iImport cv.

1 Libraly d1v qila
UAauKkuni

aa

11U
aqav
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INPUT _FILE='example. pﬂg’
LABELS FILE='coco.names’
CONFIG_FILE="yolov3.cfg
WEIGHTS_FILE="yolov3- tny.weightz'
CONFIDENCE_THRESHOLD=0.3

'dL

INPUT _FILE Ao [Wanaoavaisuiui Detection

LABELS_FILE Aa [Wadayauaansoddaiv ¢ vaviaa
CONFIG_FILE Ad IWwaasaksuanmivovlutaa YOLO
WEIGHT_FILE Aa IWadfiriunis train model YOLO
CONFIDENCE_THRESHOLD Aa aauriadwurd:=tduiaaluniw
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LABELS = open(LABELS_FILE).read().strip().split("\n")

A1dvlkul LABEL FILE @vaautitdu COCO.NAMES tks:uutihluun:
a9nuIUlUussalu LABEL laglKisgviduussnataill

(uovlulKku)

np.random.seed(4)
COLORS = np.random.randint(0, 255, size=(len(LABELS), 3),

dtype="uint8")

A1dvikasval seed nanduiuvimauulirlUauanuaaaivau d1Ksu
uihlJuaaviduasausautuiananan Detection
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net = cv2.dnn.readNetFromDarknet(CONFIG_FILE, WEIGHTS_FILE)

Amavlkasvdiruds net JuuitwatinAl CONFIG ua: WEIGHT avlugv
15SW1I9suav Darknet wauinimudaululusuasuaaiu

image = cv2.imread(INPUT_FILE)
(H, W) = image.shape[:2]

Advasivaruds image duvitwanivavsuaiwdaragivnuingiun

Ardvasivaruds (H, W) twatauaduavuazAadnuainvvavaiwil
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In = net.getLayerNames()
In = [In[i[0] - 1] for i in net.getUnconnectedOutLayers() |

Amdvarkualr Output tawrzdrunaavaisaia YOLO

blob = cv2.dnn.blobFromImage(image, 1 [/ 255.0, (416, 416),
swapRB=True, crop=False)

net.setInput(blob)

start = time.time()

layerOutputs = net.forward(In)

end = time.time()

aswaduus blob uhldaauvurasuaiwndnvivinaaaulhKikas 416*416
tkaauvawrauvurvu tKavaAllu net.setinput (SuUULAIWaND=ATUIU
71 YOLO tsvairtuaisAmudauldinilss
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print("[INFO] YOLO took {:.6f} seconds".format(end - start))

uaavAranaalslulunisAriudau YOLO Guurlugav OUTPUT

boxes = [}
confidences = ||
classIDs = [ ]

ds:zaisaduuds Array nvkua 3 adnd boxes, confidences, classiDs
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for output in layerOutputs:

A1dv Judiudaziordwavovialgas

for detection in output;|

A JUB1IAISASIDIULLAAASY
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scores = detection[5:]
classID = np.argmax(scores)
confidence = scores|classID]

AdY ugn class ID ua: A1 confidence (1BU AIVUID:=LUU) YDV
A1SQSIDIUI0aUIIUU

if confidence = CONFIDENCE THRESHOLD:

K1nA1 confidence NA1ON1ISAIININSIDIV
uAwIandItaaurindIwu:tlulIaaluaiw

rnangasWnousu | Image Recognition with Python | ma3s1ApuwoLODSANWY | KMUTNB



box = detection[0:4] * np.array([W, H, W, H])

(centerX, centerY, width, height) = box.astype("int")
Usuuuira bounding box sulagduwusauvvurauavsunaiw YOLO a:
dvdiukuvasvaaivbounding box (X, y) UaVASIU ADNSIUNINAIY

AJIUAIIVUATAIINIVUDIVAADD

X = int(centerX - (width / 2))
v = int(centerY - (height / 2))

(saadiukuvasvaalv bounding box (x, y) - nila1s detection tWa
KIJNAIUUULA:a1uB18udv bounding box

rnangasWnousu | Image Recognition with Python | ma3s1ApuwoLODSANWY | KMUTNB



boxes.append([x, y, int(width), int(height)])
confidences.append(float(confidence))
classIDs.append(classID)

oUditaasrgais bounding box confidence ua: classiD

idxs = cv2.dnn.NMSBoxes(boxes, confidences, CONFIDENCE_THRESHOLD,
CONFIDENCE_THRESHOLD)

A dvasivdruus idxs L1AuAl boxes, confidence,
CONFIDENCE _THRESHOLD, CONFIDENCE _THRESHOLD
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if len(idxs) = 0:

il

ANFVAIUAISAOSIDADUIINAISASIDWU idxs 991VUDIKUVSIUATS

for i in idxs.flatten():

[

AdY JusaudravsunistauDiu idxs
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(x, y) = (boxes[i][0], boxes[i][1])
(w, h) = (boxes|i][2], boxes[i][3])

gnn1 bounding box nasvuauwa

color = [int(c) for ¢ in COLORS[classIDs[i]]]

cv2.rectangle(image, (X, y), (x + w, y + h), color, 2)

text = "{}: {:.4f}".format(LABELS|classIDs[i]], confidences]i])

cv2.putText(image, text, (x, y - 5), cv2.FONT_HERSHEY SIMPLEX
0.5, color, 2)

3k 3k 3k 3k 3k 3k >k >k 3k >k >k 3k 5k >k 3k 5k >k 3k 5k >k 3k >k >k 3k >k >k 3k >k >k 3k >k >k 3k >k >k >k >k >k %k 5k
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cx}limsh:::ﬁ('lmage',image)
cv2.waitkey(0)
cv2.destroyAllWindows( )

A1dv uaav output image
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aavaanadaunu

P Run

0/
/
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AW

NWIUA1S
detection
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Workshop 1 @

(KkWousuiaaanwlulwaraasaiu
avAdiuav Nautuluualdadiudiv
IWDIK YOLO ninas Detection

https://bit.ly/3iPakL6
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https://bit.ly/3iPakL6

Workshop 1 @

Wig1dusuaavavviulagais Print
Screen »1AaUu Save avAMwuINU

p

wWasSuavAGIUAIL

https://bit.ly/3iLIOKz
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https://bit.ly/3iLl0Kz

wWorkshop 2 ®

(KkWousulaanlaanaglnacaiun

walk YOLO ninas Detectionlag
tkk1daauiiilunawuinnii2su

—
I\
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Workshop 2 ®

Wig1dusuaavavviulagais Print
Screen »1AaUuU Save davAMwuIMU

p

wasuavAGIUAIL

https://bit.ly/39tMHSI
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