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3.1 10laT1/511n5Y Terminal

Terminal
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3.2 NUNAIAA sudo raspi-config

pl@raspberrypi; ~
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33 La 91 Interface Options LL%%}’J Enter

File Edit Tabs Help

34 La’e)ﬂ 11 Legacy Camera uﬁ’a Enter

pi@raspberrypi: ~

File Edit Tabs Help




3.5 1900 <Yes> 147 Enter

Would you like to enable legacy camera support?

3.6 1891 <Ok > 1141 Enter

File Edit Tabs Help

Legacy camera support is enabled.

Please note that this functionality is deprecated and
will not be supported for future development.
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3.7 1800 Interface Options 9NATI 1147 Enter

File Edit Tabs Help

3.8 Waldu 12¢ Tasaon 15 12C 142 Enter

File Edit Tabs Help




3.9 1900 <Yes> 1147 Enter

Would you like the ARM I2C interface to be enabled?

3.10 tADN <Ok> 1141 Enter

The ARM I2C interface is enabled




3.11 1390 <Finish> 1147 Enter

Raspberry Pi Software Configuration Tool (raspi-config)

System Optior onfigure yster etting
Display Options display setti

2 Configure ngs

3 Interface Options Configure connections to peripherals

4 Performance Options Configure performance settings

5 Localisation Options Configure language and regional settings
6 Advanced Options Configure advanced settings

8 Update Update this tool to the latest version

9 About raspi-config Information about this configuration tool

<Select> <Finis
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4. AnA3lays13 OpenCV

4.1 WUWAIHA sudo apt install python3-opencv
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python
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4.5 NN pip install opencv-contrib-python
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1. AnAalauss pytesseract
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1.1 (1a1151n53 Terminal MINUUNNAA sudo apt install tesseract-ocr

Ed t He

1.2 WU pip install pytesseract

pi@raspberrypi
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pi@raspberrypi

Looking in 1
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2. ANAY pillow, imutils 18 numpy Tagiuida pip3 install pillow imutils numpy

File Edit Tabs Help
pi@raspberrypi:

3. Workshop 1.1 Tsunsamlasdennuaingdaml#iludena
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MORNING

He wakes up. He sees the sun rise. He
brushes his teeth. His teeth are white. He
puts on his clothes. His shirt is blue. His
shoes are yellow. His pants are brown.
He goes downstairs. He gets a bowl. He
pours milk and cereal. He eats. He gets
the newspaper. He reads.
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test.py #
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import pytesseract
import cv2

img = cv2.imread('text.jpog',cv2.IMREAD COLOR)

gray = cv2.cvtColor(img,cv2.COLOR BGR2GRAY)
gray = cvZ2.bilateralFilter(gray,11,17,17)
text = pytesseract.image to string(gray)
print(text)
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3.4 AAN1)y Run

+ CcE o

New Load Save Run Debug Over nto Out Stop
test.py ¥

1 dimport pytesseract '\

2 import cv2

3

4 img = cv2.imread('text.jpg"',cv2.IMREAD COLOR)
5

6 gray = cvZ.cvtColor(img,cv2.COLOR BGR2GRAY)

/ gray = cvZ2.bilateralFilter(gray,11,17,17)

& text = pytesseract.image to string(gray)

9 print(text)

0
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3.5 92 Iddonnuiiegluginm textjpg Us1ngiuunluges Shell

Shell

=»»>» ZRun text d CTLlon 1maqge.py
MORNING

He wakes up. He sees the sun rise. He
brushes his teeth. His teeth are white. He
puts on his clothes. His shirt is blue. His
shoes are yellow. His pants are brown.

He goes downstairs. He gets a bowl. He
pours milk and cereal. He eats. He gets

the newspaper. He reads.
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4. Workshop 1.2 Tsunsuulasdeanuanglasmnaesinundasdusaal diludenna nuuh 1

4.1 @euTdamd aegl
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import pytesseract
import cv2

cam = cv2.VideoCapture(0)

while True:
img,frame = cam.read()
gray = cv2.cvtColor(frame,cv2.COLOR BGR2GRAY)
gray = cv2.bilateralFilter(gray,11,17,17)
cv2.imshow('Show', frame)

key = cvZ.waitKey(l) & OxFF
if key == ord('s'):
text = pytesseract.image to string(gray)
print(text)
if key == ord('q'):
break
cam.release()
cv2.destroyAllWindows ()

a 9 a d%‘ o Aay [ U 9 Y
42ﬂaﬂﬂ1ﬁRunﬂaﬂﬂﬂmﬂﬂmuM11ﬂﬂ5$ﬂ1yﬂﬂ%ﬂﬂ31ﬂﬂ1ﬂ1®Qﬂﬂﬂﬁﬂﬂﬁu1ﬂﬁﬂﬁ

Frame X &
e

(x=353, y=27) ~ R:135 G:148 B:137
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Shell |
Bangkok Software

Training Support
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5. Workshop 1.3 1sunsumilastennuangummnaesiundesivunaldidludonanu uuun 2

5.1 @euTdamde aegl
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text_detection.py %

import cv2
import pytesseract
from pytesseract import Output
cap = cv2.VideoCapture(0)
cap.set(cv2.CAP_PROP_BUFFERSIZE, 1)
while True:
# Capture frame-by-frame
ret, frame = cap.read()
d = pytesseract.image to data(frame, output type=Output.DICT)
n_boxes = len(d['text'])
for i in range(n_boxes):
if int(d['conf'][i]) > 60:
(text, x, y, w, h) = (d['text']1[i], d['left'][i], d['tep'][i], d['width'][i], d['height'][i])
# don't show empty text
if text and text.strip() != "":
frame = cv2.rectangle(frame, (x, y), (x + w, y + h), (0, 255, 0), 2)
frame = cv2.putText(frame, text, (x, y - 10), cv2.FONT HERSHEY SIMPLEX, 1.0, (0, ©, 255},
cv2.imshow('frame', frame)
if cv2.waitKey(1l) & OxFF == ord('q"):
break
cap.release() #When everything done, release the capture
cv2.destroyAllWindows ()

3)
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Workshop 2 Object Detection ﬂﬁ]ﬂ%ﬂ%ﬂqiﬂﬂq% YOLOvVS
1. M3911 Object Detection 1NINIAAAIDENS

o a . Y Aa o o .
1.1 a1 Ivaa 1uaa yolovs Iaeitla Terminal LAINUNAIF git clone

https://github.com/ultralytics/yolov5.git

File Edit Tabs Help

iraspberrypi:

1.2 1511 uTnames yolovs Tasiumimaa cd yolovs

File Edit Tabs Help

aspberrypl:
into

rrypi
@raspberrypi:

4

1.3 wiimda s iiaiseng Tldnanua luTames yolovs

File Edit Tabs Help

CONTRIBUTING.md

pi@raspberrypi:
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1.4 anaelausisndeams TaeNuWAIds pip install -r requirements.txt

File Edit Tabs Help

ing d
i@raspberrypi:
i@raspberrypi:

pi@raspberrypi:

@ J : o v v a o o
1.5 nadousu i detect.py Favzihginmdunuumasieduiag Taeiuwmda python

detect.py

File Edit Tabs Help

pil@raspberrypi:

2.0.1 CPU

ir 1t wb.com/ultra

I, | 14 1M/
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1.6 9 naans luTnames /home/pi/yolov5/runs/detect/exp/

File Edit Tabs Help

pil@raspberrypl

14.1M/14

walsingradns IuTvlames /home/pi/yolovs/runs/detect/exp/ A9z

/home/pi/yolov5/runs/detect/exp v
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1.7 sulaamdas199u3ag laslenaes TagNunWa1a4 python detect.py --source 0

File Edit Tabs Help
pi@raspberrypi
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r[Display properties window (CTRL+P)
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2. M3 Custom Object Detection 715399V
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1.1 a¥ 19 1awes images drvisuinugUnmnos’131u /home/pi

Q

19lunaveInMIDY

(o ™ | /home/pi ‘
o B 4 I _“_
Bookshelf  Desktop  Documents Downloads Music  object_dete- Pictures
ction
t+44 @ (b ] New Folder...
Public ~ Templates text_detecti-  Videos yolov5 New File...
on Paste
Select All
Invert Selection
Sort Files >
Show Hidden
& ik ‘ /home/pi ‘
= IE 1 i 'S
Bookshelf ~ Desktop  Documents Downloads Music  object_dete- Pictures
Creating New Folder
t11
Enter a name for the newly created folder
Public

‘ images| e ——

Cancel

OK
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¥ ¢—F——
{} Programming > K
@ Internet

m Sound & Video
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import cv2
import time

i=20
cap = cv2.VideoCapture(0)

while True:
img,frame = cap.read()
frame = cv2.resize(frame, (640,640))
cvZ.imshow("Capture”, frame)

if cv2.waitKey(1l) & OxFF == ord('s'):
cv2.imwrite("/home/pi/images/image%d. jpg" %i, frame)
i+=1
if cv2.waitKey(1l) & OxFF == 27:
break
cap.release()
cvZ.destroyAllWindows ()
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upoui 2 Aathaiinuglnmale RoboFlow

2.1 1laT151n53 Chromium Web Browser

C) Chromium Web Browser

Ly

oo 1 2.]1 Aa <3 4
IAAUNIN “roboflow” D1NUUAANIIL 16 https://roboflow.com

=)

2.2

roboflow at DuckDuckGo - Chromium

|'. @ roboflow at DuckDuckGo x | +

& > (C @& duckduckgo.com/?g=roboflow&t=raspberrypilia=web < Y % O &

roboflow Q =

Q. anl (9 Images [ Videos News & Maps 95 settir

C‘ Thailand (en) ~ Safe search: gloderate ~ Any time

@ https://roboflow.com

Roboflow: Give your software the power to see objects in images an...

Roboflow is a platform that lets you create, train, and deploy computer vision models using images an
video. You can integrate Roboflow with various annotation and image formats, use open APls, SDKs,
and developer tools, and explore industry uses and industry use cases.

Sign In Universe
Sign In - Roboflow: Give your software Roboflow Universe is designed to be
the power to see objects in images an... the home of high-quality datasets and...

https://roboflow.com | .t




2.3 AANJW Get Started -->

| @ Roboflow: Give yoursoft x | + v
& > C @& roboflow.com < % &0 2

Everything you need to build
and deploy computer vision
models

Used by over 250,000 engineers to create datasets, train models, and
deploy to production.

Get Started =

< a 9 o . a . .
2.4 139NA0NBUABUYY Gmail 1nendn1]u Continue with Google

Sign in to Roboflow - Chromium
| @ Sign in to Roboflow x| + y

& > C & app.roboflow.com/logir Q < %« » 0 &

roboflow

Sign In or Sign Up

G Continue with Google

™

@ Continue with Github

Continue with Email
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2.5 NI0NdINA LLﬁ’Jﬂﬁﬂ‘]J}l Next

J'- G Sign in - Google Accoun® X '

¢« > cC

Signin

\

le Accounts - Chromium

G Sign in with Google

[ Email or phone

Forgot email?

Create account

+ v
& accountsgooglecom/o/oauth2/auth/identifier?re. < % % O & :
Signin
to continue to roboflow.com
=

2.6 NFONTWEHIU LAINANTJY Next

¢« > c

]'- G Signin- Google Accoun x '

Sign in

\

jle Accounts - Chromium

& accounts.googlecom/signin/v2/challenge/pwd?e. < % 8% O &

G Sign in with Google

Hi vilawan

|' vivy284@gmall.com

[ Enter your password

[] show password

Forgot password?

»
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2.7 @ondpgiszaen lumslgay 91nuunan)u Continue

Let's set up your new workspace!

A workspace is where a team can collaborate to create, manage, and label datasets, and
train and deploy models.

®

To start, let's customize it.

What will you be using this workspace for?

&= Work = Academia [ 22 Hobbies ]

Workspace Name: E.g. full name or username

vilawan sornsangsen

Continue

y &

a . A a YA J 9y
2.8 Aan Skip ma‘ummumumiwmjjauu153u1%&1u

Let's set up your new workspace!

A workspace is where a team can collaborate to create, manage, and label datasets, and
train and deploy models.

®

Invite others to collaborate on projects.

Invite via emall 2 Invites avallable

Role: Admin wv

Back Skip
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2.9Aa ﬂlaﬂﬂ Public Data and Models %’Iﬂﬁﬂﬂﬁﬂﬂil Create Public Workspace

Let's set up your new workspace!

A workspace Is where a team can collaborate to create, manage, and label datasets, and
train and deploy models.

®

Choose your workspace plan.

Community Starter Trial

For hobbyists, students, and personal use.

@ Public Data and Models

Free community plan to explore the app.

For any business looking to productionize.

& Private Data and Models

Start on a 14-day free trial of our business

Public Plan datasets and models are shared

plan, no credit card required. $249/mo after
on Roboflow Universe

upgrading.

See All Plan Features »

Back @ Create Public Workspace

I
I

a 9 =L 1 A A .
2.10 aana319 15900 i Taenani Create New Project

| @ Workspace Home x|+
& > C & approboflow.com/vilawan-sornsangsen
@ roboflow Projects Universe Documentation Forum
73
= vilawan sornsangsen & 1 wemver
@
i) Welcome aboard! Here are some tips and guides to help you get started. |

° Roboflow Orientation z sos
A high level overview of Roboflow, creating a computer vision project, and giving your software the sense of sight.

° Creating a Project g za
Learn about the different types of projects you can make in Roboflow and then dive on in!

+  Create New Project 4-_
by

26
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< 3 A o
2.11 1aen Project Type STEATISTGT Object Detection AI¥o Project Name uazizuﬁ’mmima%w

v v
aala ﬁnﬂuuﬂaﬂﬂu Create Public Project

Create New Project

Project Type

raccoon

Classification
Assign labels to the entire
image.

Project Name

coding_object

vilawan sornsangsen / & New Public Project

Please select a type

ke

Object Detection
Find multiple things and their
specific location.

~

Instance Segmentation
Detect muitiple objects and
their actual shape.

Show More

What are you detecting? @

License

[ coding board

J CCBY 4.0

Cancel

Create Public Project

2.12 snInaalvlamosyinn Tasndn Select Folder

*

Drag and drop images and
annotations to upload them.

[} Select Files

OR

Select Folder ’

™

Need images to get started? We've got you covered.




sa g H a
2.13 den Tawesnugnw mniuAan)u Upload

Select Folder to Upload

© Recent <« @pi »
| Name ¥ Size Type Modified

@ Desktop [ Bookshelf 3 May
[ data Sat

SL=Enms l= Desktop Thu

J Downloads [%1 Documents Thu

53 Misic [+] Downloads Sat
[7] images Sat

[ Pictures

PR | Dl hAneis T

Select Folder =

Cancel ‘ L!PIoad ‘

2.14 Aanijy Upload

Upload 20 files to this site?

This will upload all files from "model_image”. Only do
this if you trust the site.

Cancel

2.15 ﬂaﬂﬂ}l Save and Continue

Upload @ Want to change the classes on your annotated images? _> _

Batch Name:  Uploaded on 09/18/23 at 9:43 am Tags: @ Search or add tags for image:

Alllmages° Annotated e Not Annotated ze

Drag and drop images and annotations. D Select Files © Select Folder
 in .jpg, .png, .bmp I in 26 formats » [ in .mov, .mps, .av

image_1.jp image_4.jpg image_9.jp nage_ 10jpg image_15.jpg sge.13ipg sge 1Lipg ﬂ H
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2.16 ﬂ’aﬂﬂ}l Assign Images

Assign Images for Annotation X

TOTAL IMAGES TO ASSIGN: 20 [ 20

Assign Images to Teammates

Choose teammates to label images. Images will be evenly divided
between selected teammates.

(2 sowonto oo |

® vilawan sornsangsen 20 images
vivyZesaggrnil.com

° Qutsource Labeling

( 8+ Invite Teammate )

* Add Instructions

2.17 Gudumsadathemiu Taenanilu Start Annotating

Lm E ﬁ Start Annotating Add to Dataset X

unannotated @)  Annotated &

z)

! .
)




Y
2.18 Mansoudousouiag aniuldthemnuiagasly

Microbit

No Tags Applied
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2.20 ﬂaﬂﬂn Add ... images to Dataset

am @

Unannotated @ Annotated @

q Add 20 images to Dataset

31

[ 4 ) @ . I a
221 Ysudad u Dataset Tnotaouginmdwsun1s Train (T 100% 1d2nan1ju Add Images

Add Images To Dataset

Add 20 images to dataset

(® What's Train, Valid, Test?

Method

Split Images Between Train/Valid/Test

Train
100%

Valid
0%

Image Distribution

Train: 20 images
Valid: 0 images
Test: 0 images

You are about to add 20 images to the dataset

0 images will be sent back as part of a new job

Add Images
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2.22 “llEﬂElg‘]Jﬂ'lWﬁ'lﬁi‘]Jﬂ'li Train 6]flriiﬂﬂ‘ll‘l‘!IflJ‘L! 31 Iﬂﬂﬂaﬂlm‘ﬂ Generate NOYATUEI1YY

u

Y
mﬂuuﬂaﬂﬂu Generate New Version

VILAWAN SORNSANGSEN

coding_object Dataset

L+ Generat;New i Generating New Version

Prepare your images and data for training by compiling them into a version
|®| coding_object : VERSIONS Experiment with different configurations to 2 etter training resuits

object Detection

To train a model, you must

@ Sharing Page first ge ate a new version of .
8 Sharing Page I ° Source Images Images: 20

your dataset
A iicad Classes: 4

Choose your dataset settings Unannotated: 0
Q Unassigned to get started
B Annotate

° Train/Test Split Training Set: 20 images

& Image 20

Validation Set: images

4— Testing Set: images

2.23 aandenguuumsnldeunilasgilnim Taendnii Add Augmentation Step

Testing Set: images
VERSIONS

To train a model, you must
first generate a new version of ° Preprocessing Auto-Orlent: Applied

your dataset

Reslze: Stretch to 640x640

Ir dataset settings

to g?l started
@ Augmentation

® What can augmentation do?

Create new training examples for your model to learn from by generating

augmented versions of each image in your training set

© Add Augmentation Step f—
™

5 Generate
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2.24 la@ﬂgﬂllﬂ‘ﬂ“ﬂﬁ@ﬂﬂ'ﬁ ﬁluﬂu%%Lﬁ@ﬂﬂWiﬂuugﬂﬂWWﬂﬁU Rotation

(E2) Augmentation Options

Augmentations create new training examples for your model to learn from

IMAGE LEVEL AUGMENTATIONS

Saturation Brightness Exposure

4 o v Yy v & a
2.25 aﬁaumﬁﬂumiﬂuu Iﬂﬁl@ﬁ’)@EINUlWDTﬂE‘]Jﬂ'lW@ﬂuG]i'IUﬁEJ %Wﬂuuﬂﬁﬂ‘ljﬂ Apply

Rotation

Rotation

Add variability to rotations to help your model be
more resilient to camera roll.

v @ =
—0

Why should | use the Random
Rotate augmentation? [

It helps your model detect objects even
15° when the camera or subject are not
perfectly aligned.

via Robotiow 84

Go Back ﬁ



2.26 wiugtuuumsnlasuuilasgilnin Taenani Add Augmentation Step

° Preprocessing Auto-Orlent: Applied
Reslze: Stretch to 640x640

To train a model, you must

first generate a new version of
your dataset. @ Augmentation

@ What can augmentation do?

Choose your dataset settings
to get started. Create new training examples for your model to learn from by generating
augmented versions of each image in your training set.

Rotation

Between -15° and +15° Edit X

O Add Augmentation Step ‘_
-

Continue

5 Generate

v v Y '
227 aandenguuundesms Tufitlaziniy Noise 1911

(& Augmentation Options

Augmentatror\s create new training examples for your model to learn from

IMAGE LEVEL AUGMENTATIONS

Crop

Cutout Meosaic




2.28 15101 Noise 91nUUAANTJY Apply

Noise

Go Back

Noise

Add noise to help your model be more resilient
to camera artifacts.

0%@ 25%
—O0

Why would | add noise to my
images? [

Noise can help defend against adversarial
attacks and prevent overfitting.

via Bobaflow Blog

ﬁ

2.29 Ad ﬂ‘]!iJ Continue

To train a model, you must
first generate a new version of
your dataset,

Choose your dataset settings
to get started.

Q Preprocessing Auto-Orient: Applied

Resize: Stretch to 640x640
@ Augmentation

® What can augmentation do?

Create new training examples for your model to learn from by generating
augmented versions of each image in your training set

Rotation
Between -15° and +15° Edt &
Noise

Edit X

Up to 5% of pixels

© Add Augmentation Step

— D
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2.30 foxmuaw:umm%’wgﬂmwmﬁum 3 IMANAY mﬂuuﬂ’ﬂﬂﬂ}l Generate

° Preprocessing Auto-Orlent: Applied
Resize: Stretch to 640x640

To train a model, you must
first generate a new version of

your dataset

Choose your dataset settings e Augmentation Rotation: Between -15° and +15°

to get started.
@ Generate

Review your selections and select a version size to create a moment-in-time
snapshot of your dataset with the applied transformations

MNolse: Up to 5% of pixels

Larger versions take longer to train but often result in better model
performance. See how this is calculated »

Maximum Version Size

60 images (3x) v

4_

2.31 @999n31N W Dataset TnsnaN1)u Export Dataset

() 2023-09-18 10:36am ———Pp | ExportDataset | :
o

Generated on Sep 18, 2023

This version doesn't have a model.

Train an optimized, state of the art model with Roboflow or upload a custom trained model to use features
like Label Assist and Model Evaluation and deployment options like our auto-scaling API and edge device
support.

Train with Roboflow Custom Train and Upload

Available Credits: 3
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A @ 1
2.32 mangﬂuuumimauiwaﬂ AU
- Format: YOLO v5 PyTorch

- download zip to computer

v
NUUAANIJY Continue

Export

Format

YOLO v5 PyTorch v

TXT annotations and YAML config used with YOLOVS.

® download zip to computer O show download code

|

Y [
2.33 TWdvzgnarni InaadunluTWames /home/pi/Downloads 11ntiuliaanyi lildiden

'
[

ANT4 Extract To....

Downloads

File Edit View Sort Go Tools

IR =i [ ¢ ™ ‘ /home/pi/Downloads v
# |Home Folder
({2 Filesystem Root
¥ home Open
v & pi Archiver
| |Bookshelf Open With...
» | Idata Extract To...,
&/ Desktop Extract Here
| |Documents cut
I Downloads Copy
[images Move to Trash

"coding_object.v1i.yolovSpytorch.zip" (5.4 MiB) Copy Path(s) ©:48.5 GiB (Total: 56.7 GiB)



2.34 aandon TWameilateni

Extract to:

w| Ensure a containing directory"
-Files
* Al files

O Selected files

" Files:

| Options
| ™ Extract files with full path
| Touch files

| Overwrite existing files
.| Update existing files

__| Freshen existing files

Password:|

Cancel ‘@ Extract

Y
2.35 ﬂamﬁ@nTWame% Downloads mﬂuuﬂanﬂu Open

elect the destination directory
© Recent < @rpi Downloads » (v
r Home Name ¥ Size Type Modified
[l coding_object.v1i.yolov5pytorch.zip 57MB Archive 10:41

[ Desktop

D Documents

dd Music
A Pictures

v Videos

Cancel Open S
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2.36 AAN1JY Extract

Extractfiles ~ & x

Extract to:
Vhome/pi/Downloads (=)
! Ensure a containing directory
Files
* All files
Selected files
Files:
Options
v!| Extract files with full path
Touch files

Overwrite existing files
Update existing files
Freshen existing files

Password:

Cancel ‘&) Extract

v v 9
237 MInAeIn13ve183Un M 1uN15 Train (WU @10150AGNT Generate New Version 81359

coding_object Image Dataset

© Generate New Version

(+) 2023-09-18 10:36am

Generated on Sep 18, 2023

2023-09-18 10:36am This version doesn't have a model.
RS Train an optimized, state of the art model with Roboflow or upload a custom trained

like Label Assist and Model Evaluation and deployment options like our auto-scaling
support.

Train with Roboflow Custom Train and Upload

Available Credits: 3




2.38 ﬂ’aﬂﬂil Continue

@ Preprocessing

@ What can preprocessing do?

2023-09-18 10:36am
v1 Sep 18, 2023 Decrease training time and increase performance by applying Image
transformations to all images in this dataset

Auto-Orient Edit x

Resize

Stretch to 640%640 Edit X

© Add Preprocessing Step

— &3

Y
2.39 a‘ugﬂgmu Augmentation wunaly

Augmentation

@ What can augmentation do?

Create new training examples for your model to learn from by generating
augmented versions of each image in your training set

Rotation

Between -15° and +15° Edit 1‘—
Noise

Up to 5% of pixels Edit X ‘-

© Add Augmentation Step

Continue
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2.40 Aan Add Augmentation Step

° Preprocessing Auto-Orient: Applled

Resize: Stretch to 640x640
@ Augmentation

@ What can augmentation do?

Create new training examples for your model to learn from by generating
augmented versions of each image in your training set

© Add Augmentation Step 4—

Continue

5 Generate

A

1 v Y
2.41 aanidengluuumsnlasunlasgiam luitideniBosgilniw Tasiden Shear

() Augmentation Options

Augmentatrons create new training examples for your model to learn from.

IMAGE LEVEL AUGMENTATIONS

90° Rotate

Grayscale

Saturation Brightness

Blur Noise Cutout Mosaic
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2.42 JSumsesgimwlunuiduaziuiuen 1InduAanu Apply

Shear

Shear

Add variability to perspective to help your model
be more resilient to camera and subject pitch

and yaw.
Horizontal
0° 15 45°
o5 0" Vertical

45°

~=15% 15°

2.43 ¥NABINIIN Augmentation 1¥Aan Add Augmentation Step

@
(@)

preprocess"‘g Auto-Orient: Applled

Resize: Stretch to 640x640

Augmentation
@ What can augmentation do?

Create new training examples for your model to learn from by generating
augmented versions of each image in your training set

Shear

: X
*15° Horizontal, *15° Vertical Edit

O Add Augmentation Step ‘—

Continue
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A4 &
2.44 Gluvm*nmaamﬂmmn Blur

(& Augmentation Options

Augmentatlons create new training examples for your model to learn from

IMAGE LEVEL AUGMENTATIONS

Grayscale

Hue

Noise Cutout Mosaic

Y
2.45 1U5UMsuaeve I 9NUAANI[Y Apply

Blur

Blur

Add random Gaussian blur to help your model be
more resilient to camera focus.

&m 2o
—O

When should | use Random Blur? (£

If your subjects in-the-wild might not be in
focus or your model is overfitting on hard
edges.

via Robotiow Blog

Opx
2.5px

Go Back é m
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2.46 ﬂaﬂﬂll Continue

®

Augmentation
® What can augmentation do?

Create new training examples for your model to learn from by generating
augmented versions of each image in your training set.

Shear

*15° Horizontal, £15° Vertical Edit %
Blur

Up to 2.5px Edit *

© Add Augmentation Step

B «—

2.47 ﬂaﬂﬂu Generate

()

Preprocessing Auto-Orient: Applied
Resize: Stretch to 640x640

Augmentation Shear: *15° Horizontal, 15° Vertical
Blur: Up to 2.5px

Generate

Review your selections and select a version size to create a moment-in-time
snapshot of your dataset with the applied transformations.

Larger versions take longer to train but often result in better model
performance. See how this is calculated »

Maximum Version Size

60 images (3x) v

Generate h
L
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2.48 @900N Dataset IAgAAN1|H Export Dataset

aset

(*2) 2023-09-18 10:57am ————J  Export Dataset

Generated on Sep 18, 2023

This version doesn't have a model.

Train an optimized, state of the art model with Roboflow or upload a custom trained model to use features
like Label Assist and Model Evaluation and deployment options like our auto-scaling APl and edge device
support.

Train with Roboflow Custom Train and Upload

Available Credits: 3

9 9
2.49 !ﬁ@ﬂg‘]J!.L‘]J‘]Jﬂ'l‘iﬁ\‘lf]’f)ﬂmﬁﬂuﬂiiuiﬂ %1ﬂuuﬂﬂﬂﬂ,ll Continue

-

Export

Format

YOLO v5 PyTorch v
TXT annotations and YAML config used with YOLOVS

@® download zip to computer © show download code

Cancel _> _Continue
JL
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2.50 TWlafiaesazgnarnd Inanun13uTnaimes Downloads 15u@eaiu Ivldusn 1¥ins

Jd = o a A
lmﬂll‘l/\lm"lfulﬂﬂ’mu Tagnanuiaen Extract To...

Downloads

File Edit View Sort Go Tools

minl :: E

# Home Folder

] ™ ‘ /home/pi/Downloads v

{2 Filesystem Root

» I Downloads B Open

limages v Archiver

Imodel_image Open With..

i/ Music ’
al Pictl.fres Extract Here
17|Ptfblllc cut
4 Iyolovs
Tpiy Copy |
"coding_object.v2i.yolovSpytorch.zip” (2.4 MiB) Zip archive Freespace . o Trash iB)

2.51 fnaen InaAes train ﬁegﬂu /home/pi/Downloads/coding_object.v1i.yolov5pytorch SIERN

{ . ¢ { A g . .
i /home/pi nniualasuye Iname sty coding_train

™ ‘ /home/pi ‘ v

N
N
il

Bookshelf coding_train data Desktop  Documents

M
N
N
2

Downloads  images  model_ima-  Music Pictures
ge

E
|
L
L
|

Public rpiyolovs  Templates Vide vivy

=}
W]

yoloimage  yoloresult yolovd  yolovbrasp- data.zip

e mad

|
|
|

2.52 Anaon 3 Umnlu /home/pi/Downloads/coding_object.v2i.yolov5pytorch/train/images



“ap ‘ /home/pi/Downloads/coding_object.v2i.yolov5pytorch/train/images v

- Open -
image_0_jp : , age_1_jpgimage_1_jpgimage_1_jp
q.rf- Image Viewer grf- [Jgrf.c8299af g.rf.d17fal-

b Open With...

Compress...
»
image_2_jp
g.rf-

33b2b158. 417 Move to Trash
Copy Path(s)

Properties

]
A

2.53 MagilamluTWawmes /home/pi/coding train/images vniiae Iaasdude lwady 1%

nlasude Tasld «17 Mg undare 1Wd ud1nan Rename

Confirm File Beplacing

There is already a file with the same name in this location.

Do you want to replace the existing file
Type: JPEG image
Size: 102.3 KiB
Modified: 09/19/2023 08:27
with the following file?

Type: JPEG image
Size: 102.3 KIiB
Modified: 09/19/2023 08:27

File name: ‘ rf_‘l8999955{159(;33556928d02?4e‘lQ‘Id48—‘|ljpg ‘ f

|| Apply this option to all existing files

Cancel Skip ‘ Rename Overwrite

r
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2.54 Aimaen Idaa txt 11 /home/ pi/Downloads/coding_object.v2i.yolov5Spytorch/train/labels

2 \ /home/pi/Downloads/coding_object.v2i.yolov5pytorch/train/labels | v

Open
Geany
Text Editor
Open With... = =

image_1_jp Compress...

g rf.d17fal-

OOk TON
8b8bb789

Move to Trash
Copy Path(s)

Properties

2.55 NS txt BluTnawes /home/pi/coding train/labels Mndive IWdsiiue Tud@u 197

nlasude Tasld «17 Mg undare 1Wd ud1nan Rename

Confirm File Beplacing

There is already a file with the same name in this location.

Do you want to replace the existing file

Type: plain text document
— | Size: 39 bytes
B odified: 09/19/2023 08:27

with the following file?

Type: plain text document
— | Size: 39 bytes
S |\jodified: 09/19/2023 08:27

File name: D_jpg_rf_?83b49ch[}eﬁﬁra?'cﬁcgrﬂfaﬁﬁ‘l4e?fe§8f&'ltht ‘
|| Apply this option to all existing files (

Cancel Skip Rename Overwrite
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3.1 1laT1)54n53 Chromium Web Browser

Vb o ‘ AR TAL B e nr i
Chromium Web Browser

o 9

o ' . S a 9 o & s .
UNAAUKIN “gdrive” nniuaanin lUdady lad Google Drive

=)

3.2

@ gdnive at DuckDuckGo x @+

€ > C @ duckduckgo.com/7g=qgdrivedt=raspberrypi&ia=web

gdrive Q

Q Al (dimages [ Videos News @ Ma 95 Settings
9 ps ng

(I Thalland (en) ¥  Safe search: moderate ¥  Anytime v

G nhttpsv//drive.google.com /

Google Drive: Sign-in

Access Google Drive with a Google account (for personal use) or Google Workspace account (for
business use).

G https://www.google.com > drive

Personal Cloud Storage & File Sharing Platform - Google

Learn about Google Drive's file sharing platform that provides a personal, secure cloud storage option
to share content with other users.




33 ﬂaﬂﬂll Go to Drive

& Personal Cloud Storage % | +

€& > C @& googleconvintl/en-US/drive < % 0 a2

= & Google Drive

Easy and secure access to your
content

Store, share, and collaborate on files and folders from your mobile device, tablet, or computer

Try Drive for Work Go to Drive ‘—

: Nan't have an account?  Sign up at no cost
https://accounts.google.com/ServiceLogin...

9
3.4 N3NDWA 9NUUAANT|Y Next

Google
Signin

to continue to Google Drive

[ Email or phone

Forgot email?

Mot your computer? Use Guest mode to sign in privately.
Learn more

Create account
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3.5 NTVNTUTANIU i‘l'lﬂuuﬂﬁﬂﬂ‘ll Next

Google

Hi vilawan

t. @gmail.com v

|- Enter your password

[ show password

Forgot password?

Y
3.6 oW InanlnlaiAo Dataset 41 Google Drive Tasaanifu + 1y

lasflaasiu - Gooagle Tas¥l - Chromium

| @ coding_object-v2 2023 x | & lasilmositu - Google lasil x | +

« > C

!
| 6 lasil

+

P

T

'8

lailmasin
LGHITRIUGEH
undiuiu
iga

fldaan

@ drive.google.com/drive/my-drive

Q  dumlulasil
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[ thanm  ~ ][ yaaa ~ ][ uiilmilo 'J

Custom_Object_Detection_using...

Al

data.zip
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lasilanssiu - Google Tamil - Chromium

@ coding_obh; x | & lavilnaaiu x\\ < Object Del- x | = Weights& ¢ x | € yolov5/tutc x | + v
€ - C @& drivegooglecom/drive/my-drive < % » 0 2
6 lasil Q  dumlulasil = O 6
| 9 Tramadlug 29N ~ azE|

@ duluaal i / - [ yaia ][ uiilmia -J

M dllwaslvasai

I Object_Detection.ipynb ¥ datazip

B Google iona »

Google in »

[ Google alnsi 3 ‘ J dUTwamaTaanytol 1 o

B Google viadu »

(andn , B train 2420242

© Recent « @pi b

r Home Name ¥ Size Type Modified
[ Bookshelf 3May 5

= Desktop

B coding_train

[0 Documents

| 71 data Sat
{4 Downloads Desktop Thu
43 Music [%1 Documents Thu
[+ Downloads 11:36
@ Pictures 1 images Sat
- T mndal inmann Nno-A1 %
Select Folder v

Cancel Upload
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& Personal Cloud Stor: x | & lasflnaaku - Google = % | @ google colabatDuc x | + v
€ > C @& duckduckgo.com/?q=gooqle+colab&t=raspberrypikia=web < % » 0O 2
@ google colab Q =
Q. Al (Fimages [ Videos [EDMNews & Maps 95 settings
(I Thailland (en) *  Safe search: moderate *  Any time ~
€O hitpsi/colab.research.google.com
H
Google Colab n
Welcome to Colabl If you're already familiar with Colab, check out this video to learn about interactive H
tables, the executed code history view, and the command palette. What is Colab?... b
Notebook Linear Regression With Tf.Keras ...
With Colab you can Import an image The following code defines two
dataset, train an image classifier on it,... functions:...
Local Runtime Charts
Colab lets you connect to a local Google Colab ... Sign in
-
4 [ ]

9 ¥ { o [ a 1 a < .
4.2 ﬁiNﬁuﬁmiﬂ%ﬂuTﬂM Tﬂﬂﬂaﬂﬂqll New notebook vﬁaﬂamm‘u File --> New notebook

& - C & colabresearchgooglecom < %w » 0O &

Examples Google Drive

Filter notebooks

Title Last opened a First opened

€0 Welcome To Colaboratory 11:43 AM 11:43AM

L Custom_Object Detection_using_YOLOvS.ipynb September 16 September 16 D 2

New notebook  Cancel
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UntitledQ.ipynb - C Chromium
@ coding_object-v2 2023 x | & Tlasilmesitu - Google lasl X | @ Untitled.ipynb - Colabo: x '_ + v
& > C @& colabresearch.googlecom/drive/17EgxhLSZBBolXhIYONp_rr1K3GZiBnUI < Y% 0O &

&.[Object_Detection.ipynb | st B Comment 2% Share £

File Edit View Insert Runtime Tools Help Allchanges saved

+ Code + Text Connect = ~

i -

yes)

<>

| @ coding_object-v2 2025 x | & lasilnostu - Google lasil x | co Object Detectionipynb- x | + v
& > C @& colabresearch.google.com/drive/17EgxhLSZ880lXhIYONp_rr1K3GZiBnUI < % 0O 2
!
i co c.Object_Detection.ipynl:Ay B Comment 2% Share €%
| File Edit View Insert Runtim ools Help
.+ Code + Text Run all Ctr+F9 Connect + A
o Run before Ctri+F8
| S-R-NN |
Q ° Run the focused cell Ctri+Enter
Run selection Ctri+Shift+Enter
s Run after Ctr+F10
=]
Disconnect and delete runtime
<>
Change runtime
= q Wpek‘_
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>_]

View resources
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Change runtime type

Runtime type
Python 3 v

Hardware accelerator @

O cru @ 14U (O AwocPU (O VI00GPU
O U

Want access to premium GPUs? Purchase additional compute units

Cancel Save
™

[

4.6 AANN Connect 1OIFOUADAVIITYT Gmail

Object_Detection.ipynb - Colaboratory - Chromium
@ coding_object-v2 x | & Tlatilowin - Gooo x | co Object Detection. x | € yolovs/tutorialipy x | + v
& > C & colabresearch.google.comvdrive/17EgxhLSZ880lXhIYONp_rr1K3GZiBnUI < % » 0O a
co & Object_Detection.ipynb = B Comment &% Share %%
File Edit View Insert Runtime Tools Help
+ Code + Text _b Connect ™4 ~ ~

Connect to a new runtime

@ ol
)

<>

9 1

4.7 Aumdednalfalumssulysunsy Taadlauiulvy sasiumaumid “yolovs”

New Tab - Chromium

@ coding_object- x | & lasflnosiu- Go x | o Object Detectio X ] @ New Tab x |

€ 2 C 0O Y0lov5

Q  yolov5 - DuckDuckGo Search
) Train Custom Data - ultralytics/yelovs Wiki - Git... - github.com/ultralytics/yolovs/wiki/Tra

<0 yolov5Scustomobj.ipynb - Colaboratory - colab.research.google.com/drive/17AUTdvRQLCh




4.8 Aam3 130 ¢ https://github.com/ultralytics/yolov5

Duck

Y ( )’ -\ nium
| @ coding_objec x | & TlasAuoudu-( X | co Object Detec X | @ yolov5 at Dur X | +

v
& - C & duckduckgo.com/?q=yolov5&t=raspberrypi&ia=web < % % 0O 2 :
; -
' @ yolovs Q = I
Q. a1 (3 Images [> videos News @ Maps 95 Settings

(D Thailand (en) ¥  Safe search: moderate ¥  Anytime v

) https://github.com s ultralytics > yolovs
ultralytics/yolov5: YOLOVS5 in PyTorch > ONNX - GitHub

| YOLOvS [ is the world's most loved visirbk\l, representing Ultralytics open-source research into future
| vision Al methods, incorporating lessons learned and best practices evolved over thousands of hours
of research and development.. We hope that the resources here will help you get the most out of
YOLOVS. Please browse the YOLOVS Docs for details, raise an issue on GitHub for support, and ...

L]

4.9 ﬂaﬂllﬂﬁ' tutorial.ipnb

GitHub - ultralytics/yolov5 Ov5 [E2§] in PyTorch > ONNX ML > TFLite - Chromium

@ coding_object-v2 x | & lasiaasiu-Gooo X | co Object Detection = x | ) GitHub - ultralytic: x | + v
& > C @ github.com/ultralytics/yolovs < % » 0O 2 :

R B T et S e Releases 10 R

[ README.zh-CN.... Update YouTube URL hitps:/fyoutu.be/l ... last week © V7.0- YOLOVS SOTA Re...

@ benchmarks.py Fix the bug that tensorRT batch_size d... 3 months ago on Nav 22, 2022

¥ detectpy Update YouTube URL https:/fyoutu.belL... last week + 9releases

[ export.py Bringing OpenVINO updates from YOL... 2 months ago

[¥ hubconf.py Update check_requirements() ROO... 4 months ago Sponsor this project

[} requirements.txt Bump torch>=1.8.0 and torchvisi... last month . glenn-jocher Glenn Jocher

3 setup.cfg Update setup.cfg (#11814) 2 months ago I. patreon.com/ultralytics

[y trainpy Update setup.cfg (#11814) 2 months ago C opencollective.com/ultralytics

@ 1utorialipynb Update YouTube URL https:/fyoutu.be/L... last week

Learn more about GitHub Sponsors

https://github.com/ultralytics/yolov5/blob/master/tutorial.ipynb -- 2 months ago S
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£ workshop object detection.ipynb ¢

File Edit View Insert Runtime Tools Help All changes saved

+ Code + Text

'git clone https://github.com/ultralytics/yolovd # clone
%cd /content/yolovd
%pip install -gr requirements.txt comet_ml # install|

4.11 Aand Files (31 TWawasmudnoiio) azalsng Trlames yolovs 1uun

Object_Detection.ipynb - Colaboratory - Chromium

@ coding_object- v x | & lasineastu - Gooo x | €0 Object_Detection || x | © yolovb/tutorialipy = | + v

&« = (G @& colabresearchgooglecom/drive/17EgxhLSZ880lXhIYONp_rr1K3GZIBnUI < o 0O &

C £ Object Detection.ipynb ¢

File Edit View Insert Runtime Tools Help All changes saved

B Comment A% Share 8¢

= Files M X + Code + Text v T4 D;u::: - ~
./. ° ;ér;]ogea Erlrl]rﬁera{:il;\l_r;iobfiécts: 15987, done. o E
Q a EE [ &) Q b remote: Counting objects: 180% (20/20), done. —
remote: Compressing objects: 100% (12/12), done.
. remote: Total 15987 (delta 14), reused 9 (delta 8), pack-rel

e dat Receiving objects: 100% (15987/15987), 14.63 MiB | 26.10 Mif
» I sample_data Resolving deltas: 100% (10980/18986), done.

» @ yolovs ‘— H /content/yolovs
O 189.5/189.5 kB

e
617.0/617.0 kB
o 62.7/62.7 kB

~ B8s completed at 1:04PM ® X




4.12 Aan B wiiu Tlames yolovs ogluTvlames content

& workshop_object_detection.ipynb v
File Edit View Insert Runtime Tools Help All changes saved

B Comment 2% Share £

RAM

= Files M X + Code 4+ Text VT ~
Hh 2 Rr c B % PN
Q © “; !git clone https://github.com/ultralytics/yolovs # clone
%cd /content/yolovs
x %pip install -qr requirements.txt comet_ml # install
& » I ple_data
» @ yolovs Clening into 'yolovs'...
O remote: Enumerating objects: 15990, done.

remote: Counting objects: 1008% (23/23), done.

remote: Compressing objects: 108% (12/12), done.

remote: Total 15998 (delta 15), reused 16 (delta 11), pack-reused 15967
Receiving objects: 100% (15890/15990), 14.64 MiB | 12.57 MiB/s, done
Resolving deltas: 100% (18981/10981), done.

/content/yolovs

561.9/561.9 kB 6.7 MB/s eta 0O
189.5/189.5 kB 8.9 MB/s eta 0!
617.1/617.1 kB 11.6 MB/s eta 0}
3.3/3.3 MR 21.5 MR/s eta 0:0F

. BB W

» @@ bin

» [ boot

- @ content
» [ sample_data 4_
» [m yolovs

» @ datalab

» @ dev

» [ etc

» [ home

» Imlib

» [m lib32

» [im lib64

<> » (W libx32

1 a g 4 1 a 4 A @ ]
4.13 NAAOUIINIAAAT PyTorch dusain3e 1 Tauaan + Code ivoriy TAnUs51iA Tra)

- B Comment A% Share £t
Tools Help
RAM
% + Code + Text VT T A
—! gime LONe hittps://github.com/ultralytics/yolovs # ~ians -
Insert code cell below FTINIRTATTE =B Q) w :

Cirl+M B nstall -qgr reguirements.txt # install

Cloning into 'yolows'...

remote: Enumerating objects: 15987, done.

remote: Counting objects: 100% (20/20), done.

remote: Compressing objects: 180% (12/12), done.

remote: Total 15987 (delta 14), reused 9 (delta 8), pack-reused 15367
Receiving objects: 100% (15987/15987), 14.63 MiB | 26.10 MiB/s, done.
Resolving deltas: 100% (10980/10980), done.

/content/yolovs
189.5/189.5 kB 3.4 MB/s eta O:
617.0/617.0 kB 8.3 MB/s eta 0:
62.7/62.7 kB 7.6 MB/s eta @:¢
4 »

flable
« 5s completed at 1:16PM ® X
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Resolving deltas: 100% (10988/160988), done.
[1] /content/yolovs
189.5/189.5 kB 3.4 MB/s eta 0:
617.0/617.0 kB 8.3 MB/s eta 0:
62.7/62.7 kB 7.6 MB/s eta ©:C

4 3

T o BB BN

o import torch
dn Jimport utils |
display = utils.notebook_init() # checks

+~ 55 completed at 1:176 PM ® x

v Jdo 1A glz ]
4.15 3¢ ldmadnsaag) ueaaaitAnea PyTorch AU

X

+ Code + Text VTE T . ~

y Resolving deltas: 1060% (10986/10980), done.
w (1] /content/yolovs

189.5/189.5 kB 3.4 MB/s eta O:
617.0/617.0 kB 8.3 MB/s eta O:
62.7/62.7 kB 7.6 MB/s eta 0:C

== #5]

4 L3

T = B QLR

SN > | import torch
import utils i
display = utils.notebook_init() # checks

_’YULUVS a V7.0-218-g9e97ac3 Python-3.10.12 torch-2.8.1+cull8 CUDA:0 (Tesla T

-

ilable

Setup complete ¢ (2 CPUs, 12.7 GB RAM, 26.3/78.2 GB disk)

k

4 b

+ 0s completed at 1:177PM (o]
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4.16 N UM 1¥ Yolovs lumsasinduinguesgilamaiediainindoun yolovs Tagsu

4 v J 1 a 1o & o [
144 detect.py HazuaasadnsoonuIA LA Tagaan + Code ud1 lamdsnagil (Aaaenidalaain

tutorial.ipynb)

: e
° Ipython detect.py --weights yolov5s.pt --img 640 --conf 0.25 --source data/images
display.Image(filename='runs/detect/exp/zidane.jpg', width=600)

detect: weights=['yolov5s.pt'], source=data/images, data=data/coco128.yaml, imgsz=[640,
YOLOV5 o Vv7.0-223-g005dcfa Python-3.10.12 torch-2.0.1+cul18 CUDA:0 (Tesla T4, 15102MiB

100% 14.1M/14.1M [00:00<00:00, 75.1MB/s]

Fusing layers...
YOLOvSs summary: 213 layers, 7225885 parameters, © gradients

image 1/2 /content/yolov5/data/images/bus.jpg: 640x480 4 persons, 1 bus, 45.2ms

image 2/2 /content/yolov5/data/images/zidane.jpg: 384x640 2 persons, 2 ties, 44.5ms
Speed: 0.5ms pre-process, 44.8ms inference, 132.9ms NMS per image at shape (1, 3, 640,
Results saved to runs/detect/exp

person 0.88

person 0.67 { S ?

’ L

v
4.17 waawsazgniiuiin131uTnames runs/detect/exp 11nTin3 5019 detect BnaTs 9214
Tlawes expl, exp2 1500 9

Object_Detection.ipynb - Colaboratory - Chromium v oA X
@ coding_object-v2 2023 x | & lasdnoasiu- Googlelas: x | €0 Object Detection.ipynb  x | €) yolov5/tutorialipynbat x | + v
R81p < % %0 2

€& > C @& colabresearch.google.com

| ¢ & Object_Detection.ipynb B Comment  2& Share %X
File Edit View Insert Runtime Tools Help All changes save
RAM
= Flles O X + Code + Text v 14 sl Y A
bus.jpg X
>
| Q B ke 7 @ ‘'python detect.py --weights yolovSs.pt --img 64¢
, mm data 2 # display.Image(filename='runs/detect/exp/zidane
i » @@ models detect: weights=['yolovSs.pt'], source=data/imag
- - mm runs YOLOV5 o v7.0-218-g9e97ac3 Python-3.10.12 torch-
~ [ detect Downloading https://github.com/ultralytics/yolov
. exp 100% 14.1M/14.1M [00:00<€0:00, 138MB/s]
B b}ls ]pg. Fusing layers...
R zidane jpg YOLOVSs summary: 213 layers, 7225885 parameters,
» @@ segment age 1/2 /content/yolovS/data/images/bus.jpg: €
til 2 /content/yolov5/data/images/zidane.jpg
<« > im utils ; re-process, 41.9ms inference, 133.
- B CITATION.cff runs/detect/exp

B CONTRIBUTING.md

v

=) - 1 iAraer
Disk I— 51.89 GB available

v 9s completed at 1:22PM



4.18 1¥0ADN Google Drive 103N 1991131019 Dataset TasAani Mount Google Drive

{x}

<
=
|

£ Object_Detection.ipynb 7+

File Edit View Insert Runtime Tools Help All changes saved

Files 0O X

Gz o

-
B benchmarks.py
|§ detectpy
[§ export.py
[ hubconf.py
[§ requirements.txt
[§ setup.cfg
B trainpy
B tutorial.ipynb
I valpy
B yolovSs.pt

» [@ datalab -

~ 0

+ Code + Text

]

'python detect.py --weights yolovSs.pt --img 64¢
# display.Image(filename="runs/detect/exp/zidane

detect: weights=['yolov5s.pt'], source=data/imag
YOLOVS o v7.0-218-g9e97ac3 Python-3.10.12 torch-

Downloading htt github.com/ultralytics/yoloy
100% 14.1M/14.1M [El@ 00<P0:00, 138MB/s]

Fusing layers...

YOLOvSs summary: 213 layers, 7225885 parameters,
image 1/2 /content/yolov5/data/images/bus.jpg: €
image 2/2 /content/yolov5/data/images/zidane.jpg
Speed: 0.5ms pre-process, 41.9ms inference, 133.
Results saved to runs/detect/exp

4

Disk I— 51.89 GB available

+ 9s  completed at 1:22PM

a . s . 2 ¢
4.19 AAN Connect to Google Drive 3215107 IWain03 drive yuuluIvlanes Content

—

Permit this notebook to access your Google Drive files?

Connecting to Google Drive will permit

code executed in this notebook to modify

files in your Google Drive until access is otherwise revoked.

No thanks Connect to Google Drive

= J

o B

i bin
» [ boot
~ [@ content
O .
| » [ drive
|y

{x}

<> ’
=
]

Disk m—

» [ classify
» @ data

» [ models
im runs

» @ segment
» @ utils

- ASITATIAL 88

SR

r'd

-

51.89 GB available
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420 AAAY wandb (Weight & Biases) am3uldiilu Dashboard lumisdaaumamsaiia

(2

o a a S0 o g’/ a @
HUUIIa09 TABAAN + Code UAIMNHAES %pip install -q wandb L& !'wandb login mﬂuuﬂaﬂﬂmu W
a J 2 a !
UsingasnvumnIin@ni hitps:/wandb.ai/authorize

+ Code + Text v T4 - A

. [3]

:

© [%pip install -q wandb
Iwandb login

a d a a N
421 AANAONOUAIY Gmail 1ABAANTJY Sign in with Google

Weights & Biases

@ Sign in with GitHub

G Sign in with Google
'™

== Sign in with Microsoft Account




= v A < a
4.22 [@9NUYFNICADNOU

G .nfmmh-.‘hwGougle

e
vitol1da auth0.com

" vilawan soernsangsen
vivy284{@gmail.com

®@ lifidu

Google wusfia flagdma nsdaiinmm uaspllislvdna o
ifu auth0.com iaduiiumssdo

) 9
4.23 N50NY0 /UTEN NNUUAAN Sign Up

Create your account

Full name

vilawan

Company or Institution
168 Educatior

Username

wandb.ai/vivy284

Choose your username carefullyl It cannot be changed after
¥ ¥ E

signup.

By clicking "Sign Up,” you agree to WEB's terms & conditions

63



A 9 Y a Id 3’, a [ .
4.24 @onurums1ganu Tnaanilu Personal 9101 UAANN Continue

How do you plan to use W&B?

Work  Most Popular
Use WEB to collaborate with your
colleagues at work.

a Academic

Use W&B for research or education.

Personal
@ Use WE&B for personal projects without v
team collaboration.

Continue

425 AanAAABNINA Authorize FaudazAUE lasia o uny

9659fe85e3.. [
&
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4.26 Y31 Authorize 31919 9931 911U Enter

REM
 Code + Text T ik TN
[3] Speed: ©.5ms pre-process, 45.6ms inference, 138.2ms NMS per image at shape (1, 3,

Results saved to runs/detect/exp

3 *
[4] %pip install -g wandb

2.1/2.1 MB 23.7 MB/s eta 0:00:00
224.8/224.8 kB 26.3 MB/s eta 0:00:00

Preparing metadata (setup.py) ... done
Building wheel for pathtools (setup.py) ... done

0 o8& N

Q p'wandb login

.earn how to deploy a W&B server locally: https://wandb.me/wandb-server)
* in your browser here: https://wandb.ai/authorize

ir profile and hit enter, or press ctril+c Lo QUIL: feeccsceasnrnsnencencncrennnnne |

i ]

1> » system() » _system_compat() > _run_command() > _monitor_process() » _poll_process()

Y @

427 a519 18 i lu TWames data Inenanian 3 e unasInames data

Q a

& Object_Detection.ipynb i«
File Edit View Insert Runtime Too

Files 0O X
W BB R ®

T —
{x} » @ drive
~ @ yolovs J

O v [ classify

» @ data _> 3

» @ models

» [ runs

» [ segment

» @ utils

[ CITATION.cff

= [§ CONTRIBUTING.md
[ LICENSE -

<3
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4.28 AANIADN New file

& Object_Detection.ipynb =
File Edit View Insert Runtime Tools

| = Files O X
o B R @

O eI

| {x} » [ drive

~ [ yolovs d
(] v [ classify '
|
Upload
Mew file h
k

Mew folder
<3 Rename folder

Delete folder
=

Copy path hd
b Disk | le

Refresh

& A 7 g . . S o 2 a A4 ¢ A~ Y o &
4.29 a¥e Iaiu coding_train.yaml 11ntiuaubanand Inaiiodeou Tnamas

& Object_Detection.ipynb
File Edit View Insert Runtime Toolsg

= Files 0O X

e B R ®

() B VOC.yaml o
B VisDrone.yaml »
B coco.yaml o

l B coco128-seg.yaml
B coco128.yaml
B [coding_train.yami
B xViewyaml
» [ models
< » @ runs




Y i

. @ a A o [ a 4
4.30 91339801 id VDIINYNATUNITNINITATIVIY Taaidlalnawmos

H 4 s 2
/home/pi/coding._train/images 91n1UIATD IWagnmnnFu

& 5> A \/home/pi/coding_train/images| I v

image0_jpg.rf.bf4c138- image0_jpg.rf.bfbbb02- imagel_jpg.rf-
783b49ch0eb4a7c8c9- 5c472f0alfc0leefd85- c8a96328cc16debab9- 8be82efdc447556ba5c-
426814e7fe98fe |pg d0a75b.jpg 453f8f0.jpg 317770c8e3ech.jpg

7e3dcde3.jpg 75961a2aad183.jpg f04297ec66c5cjpg  ba800b8463d82a.ipg

pg.rf- image12_jpg.rf- image12_jpg.rf- image13_jpg.rf-

04bdb4dT11b6d730cd4- 12ccf4d7af681fd97ed- 52ab1f97a889ffbb73c- 236b04e178dch1e53e-
45f5222e61874e.|pg 3fc39b174f7fd.jpg 773ddf681632f.jpg  a1f190d79299d8.jpg

jpg.rf- image17_jpg.rf.d28db- imge1 8_jpg.rf- image18_jpg.rf-
899aab3cbcabaed680- 6316039508111e5e51- 3e9c33a33e7585ea3c- 40f30828f2af43391e7-

0098ef008a4bef |pg 8f314¢558.jpg 44d746f2382da.jpg c1867ad7cdeb8.|pg

o . . . I . . .
RN UTY gﬂmw Microbit = image0, @184 WT = image 6, Raspberry Pi = imagel2 (g

Magqueen = imagel7
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9 ] v
431 1 Trla1A03 /home/pi/coding_train/labels 11n1iwdla lvdanua txt awde Trldznmi'ld

Tudio 4.30 fvehasu

- 53U Microbit = image0

& T | /home/pi/coding_train/labels

[TexT |

i~ image0_jpg.rfbf- imagel_jpg.ribf imagel_jpg.rf-
=8 4c1385c472f0a- bbb02c8a9632- 8be82ef0c4475-
= 1fc0leefd85d0.. 8cclbdebabd4.. 56babc317770..

ixt..e/pi/coding_train/labels - Geany ~

File Edit Search View Document Project Build Tools Help

G ~-8~4&F @ x % v
» | imagel_jpg.rf...814e7fed8fe txt
1 0.415625 0.496875 0.3421875 0.3296875 |

N\

221871 id Y99 Microbit Ao 2

d
- Umwenauns = image 6

= Sk | /home/pi/coding_train/labels

TEXT | LTEAT | TEXT |
imageb_jpg.ri- image5_jpg.rf- imageb_jpg.rf.fd- WA=l l=lNas
30967aadcd77e- 5681119ca87b- 4d602c6fc7bbe- ekl
b6a8c08db3f7.. 358ca96fb0ffa.. 4f79299d8605..

image6_jpg.rf...6bf1d7a2b2b.txt
1 9.43125 0.43828125 0.415625 0.8

[ 4
22 1871 id veaeeUwns Ao 0



- gﬂmw Raspberry Pi = imagel2

< /I | /home/pi/coding_train/labels

(o (o
imagel1_jpg.rf- faEeE e sEigs imagel2_jpg.rf- imagel2 jpg.rf-
d48c7f525b0df- FREREEEERNINEEE 12ccf4d7af681f- 52ab1fa7a880ff
674817298336c.. LS d97ed3fc39b1.. bb73c773ddfb..

image12_jpg.rf..5222e61874e txt

EI,KSBS?S 0.375 0.35625 0.493?3

921471 id ¥o 4 Raspberry Pi A0 3

- ;nme Maqueen = imagel7

< I\ | /home/pi/coding_train/labels

L TEXT | L TEXT | L TEXT |
imagelb_jpg.rf.f fiuEEE vl sl imagel7_jpg.rf- imagel7_jpg.rf-
be611ef0cf980e- [EEEiRlaciieecil 899aa53chcaba- d28db6316039-
2d43fa7dad00.. [lEsEEEEEEEh ed6800098ef0.. 508111e5e518...

imagel7_jpg.rf..7ebeb6e844b txt

I 1 IEI. 5609375 0.45078125 0.596875 0.6828125

N

21471 id Y89 Maqueen 7o 1

agih id=0fo aeuns
id=1f0 Maqueen
id =2 Al Microbit
id=3fo Raspberry Pi

Wl : uaazauz 18 id tananueen
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A IS Y o O . . g
4.32 W 1Aam a1y coding_train.yaml 9331/

o ] 4 { ] .
train: AHUIUDI TAIADS Dataset 108114 Google Drive
o 1 J A .

val: #un1avedInames Dataset N0g 11 Google Drive

ne: NUINIAYNITNINTATIITY

v d’d

names: [‘¥03ANH id = 0°, ‘Yol id = 17, ‘Folagnil id =2, ‘FoIagnil id = 3]

coding_train.yaml X

1 train:

2 val:

3nc: 4

4 names: ['Jumper Wire', 'Maqueen', 'Microbit', 'Raspberry Pi']
5

4.33 ﬂaﬂﬁi}ﬂ 3 @ﬂﬁ’mwé’ﬂmma% coding_train (ﬂﬂiﬂiﬂ’d!ﬂ@g drive/MyDrive)

Object_Detection.ipynb - Colaboratory - Chromium

@ codin x | & lasils % | © Objec | Job- x| Job- x| i Weigh x | € yolov' x | + v
€« = € @& colabresearchgooglecom/drive/1TEQxNLSZB80IXNIYONp_mIK3GZIBnUI#scrolTo=. < & 2} O &
& Object Detection.ipynb B Comment A% Share 13
File Edit View Insert Runtime Tools Help All changes saved
RAM
= Files O x + Code + Text v sk TN
eoding_trainyaml
Ca 2 -
Q @ < m k 1 train:
~ [ content - Zval:
{x} . 3
~ @ drive . 4nc: 4
o ~ [ MyDrive 5 names: ['Microbit', 'JumperWire', 'RaspberryPi', 'Magueen']
» @ Classroom
» @ Colab Notebooks
» @ Google Slide
» @ SD-IMG-OUT
» [@ Stream Online
» [ coding_train H
o iy
» @ docs
= » W posttestl
— > python .




4.34 AN Copy path 1BAAADNALNLIVBIEATOYA Dataset N0 11 Google Drive

L workshop_object_detection.ipynb ¢
File Edit View Insert Runtime Tools Help All changes saved

M X + Code 4+ Text

= Files
j— e L ]
eoding_trainyaml
e N A
Q a ¢ m k ! 1 train:
- [ 1 %pip install -q wandb 3:2]_‘:4
x} ~ [m drive - !wandb login . .
4 names: ['Jumper Wire', 'Magueen',
~ @ MyDrive 5
O
» [ Classroom Preparing metadata (setup.f
» @ Colab Notebooks Building wheel for pathtool
Goodgle Slid wandb: Logging into wandb.ai.
» I Google Slide wandb: You can find your API
» @ SD-IMG-OUT wandb: Paste an API key from
» @m Stream Online wandb: Appending key for api.
» [m coding_train H pl
» (i@ docs iy

. : [ ] %cd /content/yolovs
» I images_tizin !python train.py --img 640 --

» W posttestl

] 14 . . [ o @ . [
4.35 11 Path voa1Wlapes coding_train PIINAIUNA IAARIAY train: UDE val: ﬂ\‘lgﬂ

_Detection.ipynb - Colaboratory - Chromium

® codin x | & Tasiln x _|. ©0 Objec X | Job- x| Job- x| " Weigl x | € yolov' x | + v

& > C @& colabresearch.google.com/drive/17EgxhLSZ880lXhIYONp_rr1K3GZiBnUl#scrollTo=.. < % N O &

C £ Object_Detection.ipynb

File Edit View Insert Runtime Tools Help Allchanges saved

B Comment &% Share L&

Files O X + Code + Text Var - A

Q Ia E& m Q mmivemyorive;’coding_train

~ W content - 2 val: /content/drive/MyDrive/coding_train ‘
v - i drive j nc: 4

~ [ MyDrive 5 names: ['Microbit', "JumperWire', 'RaspberryPi’, 'Magueen']

» [m Classroom

» [ Colab Notebooks

+ [ Google Slide

» @ SDAMG-OUT

» [ Stream Online

» @ coding_train

» @ docs
= » [m posttestl

» @ python -
o Disk m— 51.75 GB available

+~ 15m41s completed at 3:35PM ® X

coding_train.yaml ass

<>
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4.36 11a'lW4 yolovss.yaml F30g1uTnames models 11 luIdasds ne: 80 1¢iiu ne:

[ [

= o A J o .
NUIUINYNIEATIVIY RYETRRTRATS coding_train.yaml

*yolovSs.yaml X wee

1 # YOLOVS o by Ultralytics, AGPL-3.0 license
2

3# Paramw/
4 nc: umber of classes

5 depth_multiple: ©.33 # model depth multiple
6 width_multiple: 0.50 # layer channel multiple

7 anchors:

8 - [16,13, 16,30, 33,23] # P3/8

9 - [30,61, 62,45, 59,119] # P4/16
18 - [116,90, 156,198, 373,326] # P5/32
11

a

[ =R~ ) [ . a o v w
4.37 U train.py FuiluTdad1m§un1s Train Taonan + Code tdruvimdnagl

( £ Object_Detection.ipynb

File Edit View Insert Runtime Tools Help Allchanges saved

B Comment 2% Share ¥

RAM ___

N\ * Code + Text VO s T

T v oW o N

7 @] %cd /content/yolovs
Q" !python train.py --img 640 --epochs 100 --data coding_train.yaml --cfg ./models/yolovbs.yaml --weights 'yolovSs.pt'

{} I

/content/yolovs
wandb: WARNING A wandb is deprecated and will be removed in a future release. See supported integrations at https://g
- wandb: Currently logged in as: . Use “wandb login --releogin’ to force relogin

train: weights=yolovSs.pt, cfg=./models/yolovSs.yaml, data=coding train.yaml, hyp=data/hyps/hyp.scratch-low.yaml, epo
github: up to date with https://github.com/ultralytics/yolovs
YOLOVS o v7.0-218-g9e97ac3 Python-3.10.12 torch-2.0.1+cull8 CUDA:0 (Tesla T4, 15102MiB)

hyperparameters: 1r@=0.91, 1rf=0.091, momentum=0.937, welght decay=0.8005, warmup_epochs=3.0, warmup_momentum=0.8, war
TensorBoard: Start with 'tensorboard --logdir runs/train', view at http://localhost:6006/
wandb: Tracking run with wandb version @.15.18

<> wandb: Run data is saved locally in /content/yolov5/wandb/run-20230918 081949-clgxzgy8
wandb: Run “wandb offline” to turn off syncing.
= wandb: Syncing run il
wandb: « View project at https://wandb.ai/vivy284/Y0LOVS
™ wandb: o View run at https://wandb.ai/vivy284/Y0LOv5/runs/clgxzgys
COMET WARNING: Comet credentials have not been set. Comet will default to offline logging. Please set your credential
+ 15m41s completed at 3:35PM 1

9
WINEYiA: (—-mg 640 A® YUIANN, -epochs 100 A® $1WIUATIIUMS Train, --data
. . A J A 4 . A
coding_train.yaml f1® Ivla Dataset, --cfg ./models/yolov5s.yaml f1® vla config, --weights ‘yolov5s.pt’ 19

Tumanld Train)
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0 3 < 4
4.38 3ZUVILNINIT Train 91UIU 100 59U 599UNIT Train I UYIU

Detection.ipynb - Colaboratory - Chromium
@ coding_object- x | & lasiluasitu-Go x \ €0 Object_Detectic x | Weights & Biasc x | €) yolov5/tutorial | x | + v

& > (C @& colabresearch.google.com/drive/17EgxhLSZ880lXhIYONp_rr1K3GZiBnUl#scrollTo=NvMkt9SIQanw < o R 0O &

C & Object_Detection.ipynb B Comment 2% Share £

File Edit View Insert Runtime Tools Help Allchanges saved

RAM _

_ |+ Code + Text S T S
bt _»rw,c-:ac@lz
Q =

Epoch GPU mem  box loss obj loss cls loss Instances Size
o) 97/99 4.316  0.081955 9.0218  ©.082541 74 640: 100% | [IEENENN s/8 [co:03
Class Images Instances P R mAP58  mAP5@-95: 100% | HINNNENEEN |
all 120 416 0.99 1 0.992 0.865
(]
Epoch GPU_mem box_loss obj_loss cls_loss Instances Size
98/99 4.316  0.01983  0.82898 0.002141 52 640: 100% | IENENEN| 5/5 [Po:03
Class Images Instances P R mAPSE  mAP5@-95: 100% | |HINNNENEEN|
all 120 416 ©.99 1 0.992 @.859
<»
Epoch GPU_mem box_loss obj_loss cls_loss Instances Size
= 99/99 4.316  0.01684  ©.02032 0.001559 54 640: 100% | IEEENENN s/8 [co0:e3
Class Images Instances P R mAPSe  mAP50-95: 100% | INNNNEEEEN|
>_| all 120 416 ©.99 1 §.992 9.86
v 15m41s completed at 3:35PM ® X

4.39 wagnsn IdvzogluTnames runs/rain/exp

Object_Detection.ipynb - Colaboratory - Chromium

@ coding_object- x | & lasilnoadu - Go X | co Object_Detectic % | | Weights & Biasc x | € yolovs/tutorial - x | + v

&« > C @& colabresearch.google.com/drive/17EgxhLSZ88olXhIYONp_rr1K3GZiBnU#scrollTo=NvMkt9SIQanw < Y » 0 2

& Object_Detection.ipynb i+

File Edit View Insert Runtime Tools Help All changes saved

B Comment 2% Share £E

RAM
+ Code + Text vV ek TN

' -

v
15m ° Validating runs/train/exp5/weights/best.pt...
Fusing layers...

YOLOVSs summary: 157 layers, 7028913 parameters, © gradients, 15.8 GFLOPs
{x] Class Images Instances P R mAP50  mAP50-95: 100% | NNNNNENENN |
all 120 416 9.99 1 0.992 @.864
Microbit 120 101 ©.989 1 8.99 @.887
(] JumperWire 120 113 0.991 1 0.895 0.89
RaspberryPi 120 101 ©.989 1 9.99 ©.832
Magueen ¢] 101 ©.989 1 0.991 0.849
Results saved to 4[1_
wandb: Waiting fOT Weo proce 0 finish... (success).
wandb :
wandb: Run history:
< wandb : metrics/mAP_0.5 _ s EEEREEEENEEN NN RN AR
wandh: MeLrics/NAP 0.5:0.95 _ e pueeei e N RN
= wandb:  metrics/precision ___ pieiSSSRSSSRRRRRRRERRRRRRNN
wandh ; s ———
[>_] wandb : train/box_10ss [
wanrh train/rls Tnas MG

« 15m41s completed at 3:35PM ® X
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v H Y
4.40 9171 Tnaa 1W&NM311n13 Train §159 Taeaan 11U TWaae3 runs/train/exp/weights 91011

Aanqa 3 907 1d best.pt

{x}

& Object_Detection.ipynb

File Edit View Insert Runtime Tools

Files [ 4

b & R

Disk

~ [ runs *
» i@ detect
~ [ train
» BB exp
» BB exp2
» I exp3
M exp4
B exp5
~ (@ weights
B bestpt :
B lastpt
| Fl_curvepng
B PR_curve.png -

I 51.74 GB available

L

4.41 Aan Download

{x}

<>

& Object_Detection.ipynb

File Edit View Insert Runtime Tools H

Files

(3

O X

EE E Q 15m

~ [ runs .
» [ detect
~ m train

Download h

Rename file

Delete file
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count_car_parking.py
1 import cv2
2 import torch
3 dimport numpy as np A
4 import time
<
6 points=[]
7 def POINTS(event, x, y, flags, param):
8 if event == Cv2.EVENT MOUSEMOVE:
9 colorsBGR = [x, y]
10 print(colorsBGR)
11 cv2.namedwWindow( 'FRAME')
12 cv2.setMouseCallback('FRAME', POINTS)
13
14 model = torch.hub.load('ultralytics/yolov5', 'yolov5s', pretrained=True)
15 cap = cv2.VideoCapture('parking.mp4')
16
17 area = [(4, 234), (4, 310), (480, 255), (426, 202)]
18 while True:
19 ret,frame = cap.read()
26 if not ret:
21 break
22 frame = cv2.resize(frame, (640,360))
23
24 results = model(trame)
25 list = []
26 for index, row in results.pandas().xyxy[@].iterrows():
27 x1 = int(row['xmin'])
28 yl = int(row['ymin'])
29 x2 = int(row['xmax'])
30 y2 = int(row['ymax'])
31 d = (row['name'])
32 cx = int(x1 + x2) // 2
33 cy = int(yl + y2) // 2
34
35 if 'car' in d:
36 results = cv2.pointPolygonTest(np.array(area, np.int32), ((cx, cy)), False)
37 if results >= 0:
38 #print(results)
39 cv2.rectangle(frame, (x1, yl), (x2, y2), (@, 8, 255), 3)
40 cv2.putText(frame, str(d), (x1, yl), cv2.FONT_HERSHEY PLAIN, 2, (255, 0, @), 2)
41
42 list.append([cx])
43 cv2.polylines(frame, [np.array(area, np.int32)], True, (0, 255, 0), 2)
44 a = (len(list))
45 print(a)
46 cv2.putText(frame, "Car = " + str(a), (50, 50), cv2.FONT HERSHEY PLAIN, 2, (255, @, 0), 2)
47 cv2.putText(frame, "Empty Parking = " + str(12 - a), (50, 90), cv2.FONT_HERSHEY PLAIN, 2, (0, 255, 0), 2)
48 cv2.imshow("FRAME", frame)
49 cv2.setMouseCallback("FRAME", POINTS)
50
5 #time leep(0.1
52 if cv2.waitKey(1l) & OxFF == 27:
53 break
54 cap.release()
55 cap.destroyAllwindows ()

b ~ v = o & o A <
‘Vm1€l!1’i@ : mﬂ“lﬂmmmmum %mmgﬂaaumﬁﬂumimw 14 nJu

model = torch.hub.load(‘ultralytics/yolov5’, ‘custom’, ‘best.pt’, force_reload=True)



