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Goal of this lecture

% How to train Tensorflow object detection API?

My Github

= Preparation of My Dataset

Actual Training in Colab

How to apply the trained model to my local Tensorflow to detect objects?
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My Github (1)

% Create your account in GitHub
% Click “New repository”

Pull requests Issues Marketplace Explore

New repository

Import repository
ProTip! Updating your prefile with your name, lecation, and a profile picture helps other GitHub users get to know you. N it
ew gis

New organization

o . - ) New project
Overview Repositories 3 Projects 0 Packages 0 Stars 0 Followers 0 Following 0 pres

Popular repositories Customize your pins

object_detection_demo data

Preparing your own data and train tensorflow

- @ Jupyter Notebook
@ Set status

hopeof-Greatmind , , o
object_detection_trainging

Edit profile @ Jupyter Notebook

(© Joined 6 hours ago

41 contributions in the last year Contribution settings -
Dec Jan Feb ES Api Wy Ju Ju Aug Sep Oct ov
|
Learn how we count contributions. Less HE More

( I V P L Contribution activity
[ Vision P L



My Github (2)

= Make “your folder” for using and select “Create repository”.

Create a new repository
A repository contains all project files, including the revision history. Already have a project repository elsewhere?
mport a repository.

Owner Repository name *

hopeof-Greatmind ~ / ComputerVision v

Great repository names are short and memgrable. Meed inspiration? How about verbose-system?

Description (optional)

. Public
Anyone can see this repositorf. You choose who can commit
Private
You choose who can see gnd commit to this repository.

Skip this step if you're impgrting an existing repository.

Initialize this repositofy with a README

This will let you immedigtely clone the repository to your computer.

Add .gitignore: None Add a license: None > | ()

O IVPL 5
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My Github (3)

= You can see your new repository without anything.

hopeof-Greatmind / ComputerVision @ Unwatch~ 1 | #Star | 0 0

Code Issues 0 Pull requests 0 Actions Projects 0 Wiki Security nsights Settings

Quick setup — if you've done this kind of thing before

EﬂSet up in Desktop | or | HTTPS | SSH | https://github.com/hopeof-Grestmind/ComputerVision.git @_
Get started by creating a new file or uploading an existing file. We recommend every repository include a README, LICEMSE, and .gitignore.
...or create a new repository on the command line
echo "# ComputerVision™ >» README.md E—
git init
git add README.md
git commit -m "first commit”
git remote add origin https://github.com/hopeof-Greatmind/Computervision.git
git push -u corigin master
...or push an existing repository from the command line
git remote add origin https://github.com/hopeof-Greatmind/Computervision.git B

git push -u erigin master

...or import code from another repository

You can initialize this repository with code from a Subversion, Mercurial, or TFS project.

Import code

‘ I V P L J ProTip! Use the URL for this page when adding GitHub as a remote. 6
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My Github (4)

R/

% How to make new folder in my repository?: Click “creating a new file"

hopeof-Greatmind / ComputerVision © Unwatch~ 1 #Star | D 0

Code Issues 0 Pull requests 0 Actions Projects 0 Wiki Security nsights Settings

Quick setup — if you've done this kind of thing before

EﬂSetupin Desktop | or | HTTPS | SSH | https://github.com/hopeof-Greatmind/ComputerVision.git @_
Get started by creating a new file d pading an existing file. We recommend every repository include a README, LICEMSE, and .gitignore.
...or create a new repository on the command line hopeof-Greatmind / ComputerVision @ Unwatch~ | 1 | & Star | 0 0
echo "# ComputerVision™ >»> README.md

frn Deq Code Issues 0 Pull requests 0 Actions Projects 0 Wiki Security nsights Settings

git init ’

git add README.md

git commit -m "first commit"” ComputerVision / tmp / .Readme.md Cancel

git remote add origin https://github.com/hopeof-Greatmind/Computery

git push -u corigin master

<> Edit new file @ Preview Spaces ¥ 2 % No wrap -

This iz a test for Github repository
...or push an existing repository from the command line

git remote add origin https://github.com/hopeof-Greatmind/Computery
git push -u erigin master

...or import code from another repository

You can initialize this repository with code from a Subversion, Mercurial, or TFS project.

Import code

‘ I V P L J ProTip! Use the URL for this page when adding GitHub as a remote. 7
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My Github (5)

= |f you use “/tmp/”, then it will be folder. Otherwise, it will be a file in your folder.

hopeof-Greatmind / ComputerVision @ Unwatch~ 1 #Star 0 0
Code Issues 0 Pull requests 0 Actions Projects 0 Wiki Security nsights Settings
ComputerVision / tmp / .Readme.md Cancel

<> Edit new file @ Prgview Spaces ¥ 2 % No wrap -

This iz a test for [Github repository

You can see your older

hopeof-Greatmind / ComputerVision @ Unwatch~ | 1| HStar | 0 0
Code Issues 0 Pull requests 0 Actions Projects 0 Wiki Security Insights Settings
Branch: master» | | ComputerVision / tmp / Create new file ~ Upload files | Find file = History
. . hopeof-Greatmind Create Readme.md Latest commit 5d9187F now
Comnyit new file
[E] .Readme.md Create .Readme.md now

© 2019 GitHub, Inc.  Terms  Priva Security  Status  Help Contact GitHub ~ Pricing APl Training Blog About

Cancel

©IIVPL -




My Github (6)

< Upload your file to Github.
= (Click "Upload files”

hopeof-Greatmind / ComputerVision @ Unwatch~ 1 WStar | 0 0
Code lssues 0 Full requests 0 Actions Frojects O Wikl Security Insights Settings
Code Issues 0 Pull requests 0 Actions Projects 0 Wiki Security nsights Settings
Branch: master W computervision / tmp Create new file_4 Upload files | Find file = History

hopeof-Gre Latest commit 5d9187f 25 minutes ago
e
| .Readme.m Drag files here to add them to your repository 25 minutes ago
Or choose your files
o Commit changes o o )
£ 2019 GitHub, Ing pntact GitHub  Pricing APl Training Blog About

® o Commit directly to the master branch.

i1 Create a new branch for this commit and start 2 pull request. Learn more about pull requests.

O IVPL \3)




My Github (7)

= Drag & drop...!!l After uploading your files and click “"Committ changes”.

Code Issues 0 Pull requests 0 Actions Projects 0 Wiki Security nsights Settings

ComputerVision / tmp

hopeof-Greatmind / ComputerVision @ Unwatch~> | 1 | HeStar | 0 0
Code lssues 0 Pull requests 0 Actions Projects 0 Wiki Security Insights Settings
5] :0_ 18

Branch: master v | ComputerVision / tmp / Create new file | Upload files | Find file | History

Drag additional files here to add the
) hopeof-Greatmind Add files via upload Latest commit 1221@fb 29 seconds ago

Or choose your files
[E) Readme.md Create Readme.md 34 minutes ago
[E] Lecture Note(18) ComputerVision-How to Use Google Colab.pdf Add files via upload 29 seconds ago

[E] Lecture Mote(18) ComputerVision-How to Use Google Colab.pdf
Commit changes
© 2019 GitHub, Inc.  Terms  Privacy Security Status Help Contact GitHub ~ Pricing APl Training Blog About
s

ctly to the master branch.

©OIVPL (10
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My Github (7): Folder structure of My Github

= Directory structure

object_detection_demo/data/images

_ test — train

— test

= Access you Github: https://github.com/hopeof-Greatmind/object detection demo

CIIVPL )


https://github.com/hopeof-Greatmind/object_detection_trainging
https://github.com/hopeof-Greatmind/object_detection_trainging
https://github.com/hopeof-Greatmind/object_detection_trainging/tree/master/data
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Preparation of My Dataset (1)

“ First you'd better to make very large number of photos in “raw” folder.

Mo

IMG_2385 IMG_2386 IMG_2388 IMG_2389 IMG_2390 IMG_2392 IMG_2393

IMG_2396 IMG_2398 IMG_2399 IMG_2400 IMG_2401

) = e Vs i e
IMG_2402 IMG_2404 IMG_2405 IMG_2406 IMG_2407 IMG_2408 IMG_2409
\
IMG_2410 IMG_2411 IMG_2412 IMG_2413 IMG_2416
IMG_2417 IMG_2418 IMG_2419 IMG_2420

IMG_2424 IMG_2425 IMG_2426 IMG 2427 IMG_2428 IMG_2429 IMG_2430

----ﬂ- @
1)

©IVPL
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Preparation of My Dataset (2)

= Make all photos into the same size of images (in Keras):

ird_detection_tf1x_object_detection » data

— ~ e

~ = v FETHEWR 72
images 2019-12-05 2% IHE 4
raw 2019-12-05 2% ma =04
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Preparation of My Dataset (3)

= Split dataset into “train” and "test” folders:
 Usually, you should give more images into “train”(about 80%).
» For "test”, 20% is enough in usual.

d_detection_tf1x_object_detection » data » images » train I rd_detection_tf1x_cbject_detection » data » images » test I
— A - [r— Ea
~  0E SETH LW = 37| A Q= 2T 2} 2% 37|
ul 0 05 2% 229KE E 210 2019-12-05 2. JpG Tt 72KB
<@y ns o= 1KE
=0 e ° [= 210 012-12-05 2. XML 24 B
1 0s 2= 205KE
El 05 2= 205KB & 211 2019-12-05 2=,  JpG ItY 166KB
al] 1 05 2 1KB
= e _ = 211 2019-12-05 2= XML 24 KB
[ 2 05 2%, 225KB ) IO e
< > o= - &) 212 2019-12-05 2% . JPG 0t B2KB
R N ol " n 1705 9= A =24 B
FE 05 o= o = 212 2019-12-05 2 XML 24 B
EE s o= 1KB 6 213 2019-12-05 2= JpG ItY 91KB
s 2= 85KB = 213 2019-12-05 2= XML 24 B
=5 ok B & 214 2019-12-05 2% JBG ItY 71KB
=] 6 2= 86KE = 214 2019-12-08 2= . XML 24 B
=6 2= B 6 215 2019-12-05 2= JpG ItY 72KB
10 o= OKE
@ 10 - =10 =] 215 2019-12-05 2% XML B4 B
@] 4y o= B
E010 = ° & 216 2019-12-05 2=  JPG LY 49KB
CRE =k 222KB
‘J ) o e = 216 2019-12-05 2= XML 24 B
= & 217 2019-12-05 2= JPG LY 40KB
& 12 5= 230KB ] 217 =
=12 05 2= B =] 217 2019-12-05 8= . XML 24 B
019-12-05 9= ~ I}e 10EKR
ERE 05 o= 2958 [ 232 2019-12-05 2= JPG It 96KB
= 13 05 9= 1KB = 238 2019-12-05 2= . XML &M 1KB
CRE 05 23 105KB & 239 2019-12-05 2F .. JPG HHY 199KB
(=14 05 2% 1KB = 239 2019-12-05 2F .. XML &M 1KB
& 15 05 8= 230KB ] 242 2019-12-05 2= JpG Ity 155K8
15 05 2% 8 (=] 242 2019-12-05 2% XML 24 1KB
16 s 2aaKe ) 243 2019-12-05 Q5. JPG T 104K8
| 4 ng 9=
= . (=] 243 9-12-05 @5 XML Bk 1KE
17 05 e=
‘f ' - &) 244 9-12-05 2% JBG OY B1KB
=17 05 2%
= @l 244 g-12-05 2= XML 24 1KB
18 R S 3-12-05 \:IL__ B
=18 — 6 245 9-12-05 2= JPG ItY 146KB
r I V P I & 20 05 o= [= 245 9-12-05 2= XML EXM 1KB
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Preparation of My Dataset (4): Data Annotation

< Data Annotation (object labelling) using “Labellmg” Tool
(https://tzutalin.github.io/labellmg/)

Labellmg
Install (decompress) Windows_v1.8.0

Labellmg_windows_v1.8.0 » windows_v1.8.0

e  Windows_v1.2

~
]

if[1T}
¥
ik
rat
=
&1

g

e Linux_v1.2
e  Windows_v1.2.1
e Linux_v1.2.1 data

P
i - |
=g
ra o
[ ]

eI 4]
o e
[EL b

e  Windows_v1.2.2 ﬂ [
= abelimg
e Linux_v1.2.2

¢  Windows v1.2.3
e Linux v1.2.3
e  Windows_v1.3.0
e Linux_v1.3.0
e  Windows_v1.3.1
e Linux v1.3.1
e  Windows_v1.3.2
e Linux v1.3.2
e  Windows_v1.3.3
e Linux v1.3.3
e  Windows_v1.3.4
e Linux v13.4
e  Windows_v1.4.0
e Linux v1.4.0
®  Windows_v1.4.3
e Linux_v1.4.3
*  Windows_v1.5.0
e  Windows_v1.5.1
e  Windows_v1.5.2
¢  Windows_v1.6.0
e  Windows_v1.6.1
o Windows v1.7.0

e  Windows_v1.8.0

r
[}
il
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https://tzutalin.github.io/labelImg/

Preparation of My Dataset (5): Data Annotation

= Run Labellmg.exe

& labellmg - O * & labelimg C:#UserswviclwpracticeswTesorflowAPH¥card_detection_tf1x_object_detection#datawimages#0.jpg - m] X
File Edit View Help File Edit View Help
. Box Labels s Box Labels
& [ Edit Lahel 74 (4 Edit Label
Qpen O difficult e [ difficult
2 2]
v e e
Open Dir Open Dir
Change Save Dir  -} Change Save Dir
Mext Image Mext Image
Prev Image Prev Image
7] 7]
Werify Image Verify Image
-— File List -] L File List 8
Save Save C:#UserswviclwpracticeswesorflowAPlscard_dete A
C:#¥Userswvicl¥practiceswTesorflowAPl#card_dete
/> <> C:#Userswvicl#practiceswTesorflowAPl#card_dete
PascalvoC C:#Userswvicl¥practiceswTesorflowAPl#card_dete
C:UserswviclwpracticeswTesorflowAPI¥¥card_dete
C:wUserswviclwpracticeswTesorflowAPI¥¥card_dete
C:#Userswvicl¥practiceswTesorflowAPI#card_dete
HCrelgte ng:etg‘oex C:WUserswviclwpracticeswTesorflowAPlwcard_dete
eciBox C:UsersviclwpracticeswTesorflowAPl¥card_dete
@ C:#UserswviclwpracticeswTesorflowAPl#card_dete
Duplicate Duplicate CrwUserswvicl#practiceswTesorflowAPl#card_dete
RectBox FectBox C:UserswviclpracticeswTesorflowAPH¥card_dete
C#Userswvicl¥oracticeswTesorflowAPlscard dete ¥
¥ v < >
¥ b7
X: 335, Y- 741

* Next Image: loading the next image
« Prev Image: go to the previous one

CIVPL 17
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Preparation of My Dataset (6): Data Annotation

= |mage labeling (annotation)

& |abelimg C:#Userswvicl#practiceswTesorflowAPlwcard_detection_tf1x_object_detection#dataimages#0.jpg
File Edit View Help

N

g T
E ] \S

o
=
o &
S N
2 3
=

Change Save Dir

\ 4

MNext Image

:

Prev Image

/]

Verify Image

</>

PascalVOC

Create
RectBox

Duplicate
RectBox

v
v

Box Labels
[ 4 Edit Label

[ difficult

[J Use defau

File List

C:#Usersivicly
C:Users#vicly
C:#Usersi#vicly
C:#Users#vicly
C:#Usersivicly
C:#Users#vicly
C:Usersivicly
C:#Usersivicly
C:#Usersivicly
C:Usersivicly
C:#Usersivicly
C:#Users#vicly

C:wUserssvicly
<

Change Save Dir

MNext Image

3

Prev Image

&

Verify Image

</>

PascalVOC

Create
RectBox

Uuplicate
RectBox

<«<

Box Labels
[ 4 Edit Label
[] difficult

[] Use default label I

File List 8

‘vicIWpractices‘:\“resorﬂowAPIWcard_dete A
wicl¥practiceswTesorflowAPI¥¢card_dete

“Create RectBox" - select your object region with mouse click.

OIVPL
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|King i vicl¥practiceswTesorflowAPl¥¥card_dete
. vick¥practiceswTesorflowAP#card_dete
ﬁ Cancel | vicl¥practiceswTesorflowAPI¥card_dete
wicl¥practiceswTesorflowAPI¥¢card_dete
dog ~ | Wick¥practiceswTesorflowAP#card_dete
person vicl¥practiceswTesorflowAPl#¥card_dete
cat wvicl¥practiceswTesorflowAPH¥card_dete
i wviclwpractices¥TesorflowAPl¥¥card_dete
ar wvicl#practices¥¥TesorflowAPl¥¥card_dete
mea_tballs viclwpracticeswTesorflowAPIwcard_dete
Tararasatice vicl#practicesWTesorflowAPI¥card dete v
tomato soup >
chicken noodle soup X: 476; Y: 421
french onion soup
chicken breast v

18



Preparation of My Dataset (7): Data Annotation

]

= After clicking “save” button, you can see what is change in "open dir".

ird_detection_tf1x_object_detection > data > images » train

A

For each image, you can save information in each xml/ file.

OIVPL 19)
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Preparation of My Dataset (8): Data Annotation

= For all your data, you have to give annotations (both of train and test datasets).

-d_detection_tf1x_object_detection > data » images » test

O IVPL \@
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Preparation of My Dataset (9): Uploading your datasets to Github...!

%+ Main folder:

zard_detection_tf1x_object_detection

-~
A Q= 2T B LT} o =27
data 2018-12-05 2%, oz =M
fest 2019-12-06 2%, o E4
[# export_inference_graph 2019-12-03 2%, Python Fil TER
[# generate _tfrecord 2018-12-03 25, Python File 4KB
[# local_inference_test 2019-06-11 27, Python Fil TKB
= resize_images 2019-06-11 274, Fython Fil 2KB
[# xml_to_csv 2018-12-03 25, Python File 2KB

card_detection_tf1x_object_detection » test

~

239

OIVPL 2
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Actual Training in Colab (1)

% Connect your colab (jyputer Notebook) with your account in Google.
= First you have to log-in Google.
= Type “https://colab.research.google.com/” in your broser. 2> “"M=E" MEHSIH &

OIVPL
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https://colab.research.google.com/

Actual Training in Colab (1-1)

= From now, you can give your instructions in Colab field.
£ Untitled3.ipynb

Baz 232 % )
oy =F 27| £¢ HEd B¢ =2
. + 3L + HAE HE - s =E 7= A
oc B g 8w ~ ¢
© o

0

Turn the GPU option on, first!!!

OIVPL
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Actual Training in Colab (2)

% Install TensorFlow2 Object Detection Dependencies
» Check on package information

import itertools
import os

import matplotlib.pylab as plt
import numpy as np

import tensorflow as tf
import tensorflow hub as hub

print ("TF version:", tf. version )

print ("Hub version:", hub. version )

print ("GPU is", "available" if tf.config.list physical devices ('GP
U') else "NOT AVAILABLE")

o TF version: 2.3.0
Hub version: 0.10.0
GRY is available

©IIVPL @



Actual Training in Colab (3)

= Copy tensorflow models (source) into my colab..!

CIIVPL

o import os

import pathlib

# Clone the tensorflow models repository if it doesn't already ex
if "models" in pathlib.Path.cwed() parts:
while "models" in pathlib. Path.cwd() . parts:

os. chdir('. "]

import os
import pathlib

# Clone the tensorflow models repository if it doesn't already e
Xist
if "models" in pathlib.Path.cwd() .parts:

while "models" in pathlib.Path.cwd() .parts:

elif not pathlib.Path( models') exists(): os.chdir('..")

lgit clone ——depth | bttps:/Saithub, con/tensor flow/models

C» Cloning into ‘models’.

elif not pathlib.Path ('models') .exists () :

!git clone --depth 1 https://github.com/tensorflow/models

remote: Enumerating objects: 2797, done.

remote: Counting objects: 100% (2797/2797), done.

remote: Compressing objects: 100% (2439/2439), done.

remote: Total 2797 (delta 563), reused 1406 (delta 322), pack-reused O
Feceiving obiects: 100% (2797/2797), &7.74 MiB | 17.88 MiBfs, done.
Fesolving deltas: 100% (563/563), done.

‘I} ¥l -al

C» total 20
drwxr—xr—x 1 root root 4096 Jul 20 03:46 ./
drwsr—xr—x 1 root root A096 Jul 20 03:10 ../
drowr—wr—w 1 root root A096 ol 15 16:11 ¢ i
drwsr=xr—% 8 roct root A095 Jul 20 03:46 models/ I
drwsr—xr—= 1 root root 4095 Jul

10 16:29 sanple_data/



Actual Training in Colab (4)

©IVPI

» |nstall the Object Detection API

# Install the Object Detection API

© # Install the Object Detection 4P selash
Exhash
cd model s/ research/ cd models/research/
protoc object_detect ion/protos/+. proto —python_out=. protoc object_detection/protos/*.proto --python out=.
cp object _detect jon/packages/t f2/setup. py cp object detection/packages/tf2/setup.py

[

pythen -m pip install . python -m pip install

Fequirement already satisfied: gast==0.3.3 in Jusr/local/|ib/python3. 6/dist—packages (from tensorflows=z,Z.0-*t f-nodels-official —*object—detect ion==0.1) (D.3.3)

Fequirement already satisfied: wheel»=0.26: pyvthon_version == "3" in fusr/local/lib/pvthond B/ dist packages (from tensorflowx=2, 2. 0>t f-nodels—of ficial—»object—detect fon==0.1) (0.3
Fequirement already satisfied: tensorboard<2.3.0,>=2.2.0 in fusrflocal/|ib/python3. 6/ dist-packages (from tensorflow>=2. 2. 0-»t f-nodels-of ficial —=object-detect ion==0.1) (2.2.2)

Feqauirement already satisfied: termcolor>=1.1.0 in fusr/local/lib/pyvthond. B/ dist packages (from tensorflows=2.2. 0=t f-nodels—of ficial —»object—detection==0.1) {1.1.0)
Requirement already satisfied: opt-ginsum==2.3.2 in fusr/local/lib/pvthond B/dist-packages (from tensorflow>=2.2, 0->t f-nodels-of ficial-»object—detect ion==0.1) (3.2.1)
Fequirement already satisfied: keras—preprocessing==1.1.0 in fusr/local/|ib/pvthon3. 6/distpackages (from tensorflows=2, 2. 0->tf-nodels—official >object—detect ion==0.1) (1.1.2)

Feauirement already satisfied google—auth-httplibZ»=0.0.3 in fusr/local/lib/pyvthond. B/ dist-packages (from google-api-python-client»=1.6. 7=t f-nodel s—of ficial -»obj ect —det ect f on==0.
Fequirement already satisfied uritenplate<ddev,>=3.0.0 in fusr/local/lib/pvthon3. B/dist-packages (from google-api-python-client>=1.6, 7->t f-nodel s—of ficial —»object—detect ion==0.1) 1
Feauirement already satisfied: google—auth==1.4.1 in fusr/local/|ib/ovthon3. 6/dist—packages (from sooale-api-pvthon—client==1.6.7->t f-nodels—of ficial =object—detect ion==0.1) (1.17.:
Fequirement already satisfied: httplib2<idev,>=0.17.0 in fusr/local/|ib/fpwthon3. B/dist-packages (from google-api-python—client>=1.6,7-»t f-nodels—of ficial —»object-detect ion==0.1) (D
Reauirement already satisfied tadn in fusr/local /1 ibfovthond, 6/dist -packages (from kagalex=1.3. 9>t f-nodels—of ficial -=obiect-detection==0,1) (4.41.1])

Requirement already satisfied: reauests in fusr/local/lib/ovihon3, 6/dist-packages (from kagalex=1,3,9->t f-nodels—official—»object—detection==0.1) (2.23.0}

Fequirement already satisfied: urllib3<1.25,==1.21.1 in fusrflocal/lib/pythond. 6/dist-packages (from kaggle>=1.3 9->t f-nodels-official -»object—detect ion==0.1) (1.24.3)

Requirement already satisfied certifi in fusrdlocal/|ib/ovthond. 6/dist-packages (from kagglex=1.3 9->t f-nodels-of ficial—=obiect—detect ion==0.1) (ZDED 5. 20
Fequirement already satisfied python-slugify in fusrflocal/|ib/pvthon3. 6/ dist-packages (from kagale>=1.3.9-»tf-nodels-of ficial =object-detect ion==0.1) (4.0.1)
Reauirement already satisfied: pwasnl>=0.1.7 in fusrflocal /lib/ovthon3. B/ dist-packages (from cauthZclientz=4,1,2-=t f-nodels-official—=object detectlon =0.1) (0.4.8)
Fequirement already satisfied: rsa==3.1.4 in fusrflocal/lib/python3. B/ dist-packages (from cauth2client>=4.1.2->t f-nodels—official-»object—detection==0.1) (4.E)

Requirement already satisfied pyasnl-modules==0.0.5 in fusrflocal /1 ib/python3, 6/dist-packages (from cauthizclient>=4, 1, 2-=t f-nodels—official—=object detect|0n =0.1) (0.2.8)
Collecting dn-tres~=0.1.1
Downloading https://files, pythonhosted, orgfpackases/ 16/ 48/ 10fb721 334681 0081 b7efeebebald] 21 21 2676993280 24306242 f 562851 / du_t ree-0. 1. 5-cp36-cp36n-many| i nuxl _»B6_B4.whl {254kE)

Fequirement already satisfied: attrs»=18.1.0 in fusr/local/lib/pvthon3. B/ dist-packages (from tensorflow-datasets—>t f-nodels—official—>obiect-detect ion==0.11 (19.3.0)

Borini romant ol -:\rl\..' caticfi fi’ Al im Foeef r“:\| ikt ken™ BiAdl ot —racleamas [ fram fancarf lan—dat acat oot Fomaddal o f Fi i al ook act —dat act D ean== 17 (0 2
§UCCESS{U:1 ¥ uninsta cl\ el pyars o ﬁ

Found existing installation: dill 0,3.3
Uninstalling dill-0.3.3:
Successful 1y uninstal led dil1-0.3.3
Successful Iy instal led apache—bean—2,25.0 avropythond-1. 10,0 dill-0.5.1.1 fastavre—1. 2.1 future-0.18.2 hdfs-2.5.8 |vis0.5.3 nock-2.0.0 ahiect-detection-0.1 cpency—fpyvthe

ERROR: multiprocess 0.70.11.1 has reauirement oil1>==0,3.3, but wou' Il have dill 0.3.1.1 which is incompatible.
ERAOR: gocale-colak 1.0.0 has requirenent requests-=2,23.0, but wou' || have requests 2.25.0 which is incompatible,
ERROR: datascience 0.10.6 has requirement folium==0.2.1, but wou'll have folium 0.8.3 which is inconpatible,

ERROR: apache-beam 2.25.0 has requirement avro—pythond!=1.9.2,<1,10.0,>=1.8.1; pyvthon_version >= "3.0", but wou'll have avro—pythond 1.10.0 which is incompatible, ( EEZ:)
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= Import some needed modules:

import matplotlib
import matplotlib.pyplot as plt

import os

import random

import io

import imageio

import glob

import scipy.misc

import numpy as np

from six import BytesIO

from PIL import Image, ImageDraw, ImageFont
from IPython.display import display, Javascript
from IPython.display import Image as IPyImage

import tensorflow as tf

from object detection.utils import label map util

from object detection.utils import config util

from object detection.utils import visualization utils
as viz utils

from object detection.utils import colab utils

from object detection.builders import model builder

(_ IVPL gmatplotlib inline 28
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= Check on “tf_util.py” and modify it.

o #oommence temporary keras fix for exporting efficientDet - this will inevitably be fixed and removed from the notebool: in the coming davs
weat fusrflocal /| ib/pyvthon3. 6/ di st —packases, tensor f low/python/keras/utils/tf_utils. py

C» # Copyright 2018 The TensorFlow Authors. A1l Rights Reserved.
#
# Licensed under the Apache License, Yersion 2.0 (the "License"):
# vou may not use this file except in compliance with the License,
# You may obtain a copv of the License at

http:/fwww . apache. org/ i censes/LICENSE-2.0

H H H=

# Unless required by applicable law or agreed to in writing, software

# distributed under the License is distributed on an "45 13" BASIS,

# WITHOUT WARRAMTIES OR COMDITIONS OF &WY KIND, either express or implied.
# See the License for the specific languase governing permissions and

# limitations under the License,

#
“""TensorFlow-related utilities, """
from __future__ import absolute_inport

from __future__ import division

from __future__ import print _function

import copy
import numpy as np
import six

CIIVPL (29)
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= Run model builder test

#run model builder test

'python /content/models/research/object detection/builders/model builder tf2 test.py
© #run model builder test
lpython fcontent/model s/ researchf/obiect _detect ion/bui lders/model _bui | der _tf2_test . py

INFO: tensor flowitinel__main__. ModelBui lderTF2Test  test _create_faster_renn_models_fron_confia_faster_rcnn_without _matmul): 0,15

[1203 08:15:14, 412472 140073004533632 test_util.pw:1973] tinel__main__. ModelBuilderTF2Test  test _create_faster_ronn_models_from_confia_faster_n
[ 0K 1 ModelBui lderTF2Test . test _create_faster_renn_models_from_confia_faster_rcnn_without _matmul

[ RUMW ] Mode|Bui lderTF2Test . test _create_faster_renn_model s_from_confia_mask_renn_with_matmul
INFO:tensorflow:tine!__main__. ModelBui lderTF2Test  test _create_faster_ronn_models_fron_config_mask_rcnn_with_matmul ): 0,155

[1203 08:15:14, 566688 140073004533652 test_util.py:1973] timel(__main__. ModelBuilderTF2Test  test _create_faster_rcnn_models_from_config_mask_rcn
[ 0K ] ModelBuilderTF2Test . test _create_faster _renn_model s_from_config_mask_rcnn_with_matmul

INFO:tensorflow tinel__main__. ModelBui lderTF2Test  test _unknown_faster_rcnn_feature_extractor): 0.0s

[1203 08:15:45, 176442 140073004533652 test_util.py:1973] timel__main__. ModelBuilderTF2Test  test _unknown_faster_rcnn_feature_extractor): 0.0s
[ Ok 1 ModelBuilderTF2Test . test _unknown_faster_rcnn_feature_ext ractor

[ AW 1 ModelBui lderTF2Test . test _unknown_meta_architecture
INFO:tensorflow:tinel__main__. ModelBui lderTF2Test  test _unknown_meta_architecturel: 0.0s

[1203 08:15:45. 177160 140073004533632 test_util.py:1973] tinel__main__.ModelBuilderTF2Test . test _unknown_meta_architecture): 0.0s

[ 0K 1 ModelBui lderTF2Test . test _unknown_meta_architecture

[ RUM ] Mode|Bui lderTF2Test . test _unknown_ssd_feature_ext ractor

INFO:tensorflow tinel__main__. ModelBui lderTF2Test  test _unknown_ssd_feature_extractor): 0.0s

[1203 08:15:45, 178380 140073004533652 test_util.py:1973] timel__main__. ModelBuilderTF2Test  test _unknown_ssd_feature_extractor): 0.0s
[ Ok ] ModelBuilderTF2Test . test _unknown_ssd_feature_extractor

Ran 20 tests in 39.87¢s

0K (skipped=1)

OIVPL
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= |Implementation of the basic functions

© | def load inage_into_nunpy_arrav(path):
Toam an TMage Trom TITE 110 & oDy array.

Puts image into numpy array to feed into tensorflow graph.
Mote that by convention we put it into a numpy array with shape
theight, width, channels), where channels=3 for RGE.

Aros:
path: a file path.

Feturns:
uint® numpy array with shape (ing_beight, imo_width, 3)
img_data = tf.ic.afile GFile(path, 'rb').read()
image = Image.openiBytes|0(ing_data))
Cim_width, im_height) = inage. size
return np.arraylinage. getdatal)) . reshapel
(im_height, im_width, 3)).astyeelnp.uintd)

def plot_detections{image_np,
hoxes,
classes,
SCOrES,
category_index,
flasize=(12, 16,
image_name=Hone) :
Wrapper function to visualize detections.

hros:
image_ned uintd numpy array with shape Cing_heioht, img_width, 3)
bowes: a numpy array of shape [N, 4]
classes: a numpy array of shape [W]. Note that class indices are
and match the kevs in the label map.
sCores: a numpy array of shape [N or Mone.  |f scores=Mone, then

(_ IVPI him fumat ian semimes thet Fhe beseee Fa ke om Ak b oA aees e sonsE e
I v P L.

def load image into numpy array (path) :
"""TLoad an image from file into a numpy array.

Puts image into numpy array to feed into tensorflow graph.
Note that by convention we put it into a numpy array with shape
(height, width, channels), where channels=3 for RGB.

Args:
path: a file path.

Returns:
uint8 numpy array with shape (img height, img width, 3)
img data = tf.io.gfile.GFile(path, 'rb').read()
image = Image.open (BytesIO(img data))
(im width, im height) = image.size
return np.array(image.getdata()) .reshape(
(im_height, im width, 3)).astype (np.uint8)

def plot detections(image np,
boxes,
classes,
scores,
category index,
figsize=(12, 16),
image name=None) :
"""Wrapper function to visualize detections.

Args:
image np: uint8 numpy array with shape (img height, img width, 3)
boxes: a numpy array of shape [N, 4]
classes: a numpy array of shape [N]. Note that class indices are l-based,
and match the keys in the label map.
scores: a numpy array of shape [N] or None. If scores=None, then
this function assumes that the boxes to be plotted are groundtruth
boxes and plot all boxes as black with no classes or scores.
category index: a dict containing category dictionaries (each holding
category index “id’ and category name "name’ ) keyed by category indices.
figsize: size for the figure.
image name: a name for the image file.
image np with annotations = image np.copy ()
viz utils.visualize boxes and labels on image array (
image np with annotations,
boxes,
classes,
scores,
category index,
use normalized coordinates=True,
min score thresh=0.8)
if image name:
plt.imsave (image name, image np with annotations)
else:
plt.imshow (image np with annotations)




Actual Training in Colab (9)

“* Prepare Tensorflow 2 Object Detection Training Data
= Basically we need TFRecord and label_map files.
= To create these, image and xml data are needed (from labeling process).

= Roboflow (https://roboflow.com/) automatically creates our TFRecord and label_map files that we
need!

= How to generate TFRecord and label_map files in Roboflow (https://roboflow.com/)
« 1] Login Roboflow (https://roboflow.comy).

&« C & app.roboflow.ai/log * B0 ® v s
FEE itechkeitrekr/men... @ Journal Search - Cl.. @) Journal Ranking Ry Building and Install.. "V Design Your Mode... [ Journal of Multime.. € RCMS HAIZLEE. @ Journal of Defense.

Transform raw images into o
Sign in to GitHub

a trained computer vision roboflow 10 continue 16 Roboflow
model in minutes. ogin or Create an Account
/ Username or email address
"My project wouldn't have been possible without
Roboflow's product and their stellar support.” Password Forgot password?

\ Jered Willoughby
Data Scientist

New to GitHub? Create an account.
| 32

CIIVPL
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« 2] Verification of your account and Upload your datasets

Device verification

Device verification code
[ 376100 \ ]

Ve

B4 We just sent your authentication code via
email to b*™****@sookmyung.ac.kr. The code
will expire at 2:33PM KST.

Re-send the code.

If you'd like to automatically verify devices in
the future, consider enabling two-factor
authentication on your account.

O IVPL

Intelligent Vision Processing Lab

< c

B % g itechkeitreki/men...

roboflow

PROJECTS

My Datasets

RESOURCES

% Quickstart Guide

E Documentation
, Tutorials

p Public Datasets
6 Model Library

@ Help & Support

q] Contact Sales

Free Tier Usage

385 /1.000 source images

O Link a Credit Card

[® Log Out

8 app.roboflow.ai

@ Joumnal Search - Cl..

@3 Journal Ranking IR Building and Install.. “F* Design Your Mode... Journal of Multime...

Docs

Welcome to Roboflow, let's get started.

o Check Out a Dataset Health Check

Get insights into your data quality and potential issues.

Add Your Team

Roboflow is the source of record for your datasets.

Complete Your Profile
Tell us a bit about yourself so we can personalize your account.

©Q RCMS 24

21

* EOevry O

@ Journal of Defense... »

H

& 2 minutes

Invite

& 30 seconds

Start

(30 seconds

2% Create Dataset

My Datasets

PokerCard_new
[0  Object Detection (Bounding Box)
107 images = 3 exports  Last updated 13 hours ago

Hard Hat Sample | samgle
[J  Object Detection (Bounding Box)
100images 3 exporis  Last updated 17 hours ago

PokerCard
[0  Object Detection (Bounding Box)
415images  1exports | Last updated 18 hours ago

33




Actual Training in Colab (11)

— "Create Dataset” click, the you can see pop-up window for defining my dataset information.

= [m] *
@ =THA x | @ Welcome x | B Daum X | # Byung-G. X | m IMISUour x | & Google X | o tf2.2_obje x ‘ & Dataset: X @ Create D X M [GitHubl X | +
<« > C 8 approboflow.ai/datasets/create fr oD* » 6
$ ¥ g itechkeitrekr/men. g Journal Search - CI &) Journal Ranking R Building and Install..  "Y* Design Your Mode Journal of Multime_. €} RCMS HAIZIEE @ loumnal of Defense »

Create Dataset

Dataset Name

| boggle Cubes

Dataset Type

|Object Detection (Bounding Box)

Annotation Group @

‘ Letters

Cancel Create Dataset

@ card_data.zip ~ @ Lecture Note(23)...pptx ~ o= 5A »

O IVPL

Intelligent Vision Processing Lab
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— Fill the name and type, annotation group and click “Create Dataset” .

« Back to Dataset

PokerCard new?2

All Images  Annotated MNot Annotated
Create Dataset
Dataset Name f Add images and annaotations
‘ PokerCard_nsw?2 ‘ |
i Select Files Select Folder
Dataset Type i
‘Object Detection (Bounding Box) V| ! ) Supported image formats: NG, BMP
H Supperted annotation forma CSV, TXT, etc
1
Annotation Group @ :
| cardsNew1| |
Don't have any data yet? Need Help?
Try one of our Public Datasets or Read our Quickstart Guide or contact us
Cancel Create Dataset | hire us to create a dataset for you. for guidance on uploading your dataset.

OIVPL

____________
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Actual Training in Colab (13)

— Select the data folder and upload files.

g+ ®
* 5 8
0l « b
= In
)P_. [
]
= > W
i i

'3
B

Ho ot

I
o
in

=
A

08
(i

SEMNEe Nl
o
=

oo o
12

& OneDrive

o yrc

J 30 7H
J ne=c
g sov
g =4
[EEEEE

s LHPC » HIEEIH »

test
train

train_new

v

E0: [train_new

©IVPL
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»
L

train_new'2] 2E& I}

o =ZotH R
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Actual Training in Colab (14)

— You can check the selected files in the Browser...!!! Then “start uploading”.
« | Back to Dataset
PokerCard new2

All Images Annotated 107 Not Annotated

________________________________________________________________________________________________________________________________________

Add additional images and annotations

B e s i i e e ey Select Files Select Folder
Supported image formats: JPG, PNG, BMP

Supported annotation formats: JSON, XML, CSV, TXT, etc

ECBRERDRE
HESARANBOBAEAR
@ll@al dEOE

CIIVPL
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©IVPL

Intelligent Vision Processing Lab

— Option) separate dataset into train, validation, and test sets. After checking and click “Start Uploading”.

Choose

Split Images Between Train/Valid/Test

Train
70%

O

How should we split these images?

Test
10%

Cancel

Start Uploading

PokerCard new?2

All Images Annotated 10 Not Annotated

| .<‘
|
=== ‘

&‘A
v" 4-
-r

Elﬂ-

ol ] it
.




Actual Training in Colab (16)

— After uploading your dataset, you can augment your dataset. Here we add “Resize” option as 512x512.

— Back to Datasets

Modify Dataset PokerCard new?2

Dataset Health Check

SHARING Last Upload Dataset Size Annotations

@ Team Sharing Just Now 107 images cardsNew1

& Public Sharing 107 images added Augmentation Disabled Object Detection

VERSIONS

Nonevat Images Add More Images

ale |® o Bals]|y]* =@ e/ p"
2la = 5o lnlalalel el ®pl

View all images (107)

#. Preprocessing Options A Augmentation Options

Applied to all images in dataset Randomly applied to images in your training set

+ Add Preprocessing Step + Add Augmentation Step

Auto-Orient

Remove

Resize

Edit Remove

©IIVPL )




Actual Training in Colab (17)

— Click "Resize” item, then you can define image resolution you want.

Resize Resize
Resize Resize
Downsize images for smaller file sizes and faster Downsize images for smaller file sizes and faster
training. training.
Stretch to v [ stretch to
512

416 | x| 416 |

You might be resizing youk images
incorrectly. (£

Considerations for choosing the optikal
computer vision resize settings.

You might be resizing your images
incorrectly. £

Considerations for choosing the optimal
computer vision resize settings.

resized resized

Cancel Apply Cancel

©IVPL

Intelligent Vision Processing Lab



Actual Training in Colab (18)

— After checking on the resized info, click "Generate” button.

PokerCard new?2

A

Last Upload Dataset Size Annotations
8 minutes ago 107 images cardsNew1
107 images added Augmentation Disabled Object Detection
y

Generate Images ‘

‘ 2020-07-20 2:02pm ‘

Cancel |

Version Name ‘

vy = SIS ——
View all images (107)
#. Preprocessing Options A Augmentation Options
P IR 9 P Generate Images
Applied to all images in dataset Randomly applied to images in your training set
Generating Images... ‘
+ Add Preprocessing Step + Add Augmenta
Cancel “ Generate
4
Auto-Orient Learn more on our blog.
Remove
Resize

Intelligent Vision Processing Lab

©IVPL (#1)




Actual Training in Colab (19)

— Then download your dataset transformed files as TFRecord. Usually we use “down code” from web.

Your Download Code

Download
Format (D Jupyter >_ Terminal & Raw URL
Tensorflow TFRecord = S —
e T e S A e e (e s e T Paste this snippet into a notebook to download and unzip your dataset:
e N I e e L T PP i
I!-:u"_ -L "https://app.roboflow.ai/ds/mySeT04FrF 2key="YsIC94812H" > roboflow.zip; 1
— , — zi boflow.zip; roboflow. zi
O download zip to computer ® show download code STTiST :

© Warning: Do not share this link beyond your team, it contains a private
key that is tied to your Roboflow account. Acceptable use policy applies.

Cancel

O IVPL 42)
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Actual Training in Colab (20)

= Downloading data into my colab from Roboflow.

Hlownloading data from Robof|ow

HUPDATE THIS LIMK - aet our data from Robof | ow

Iowd

¥od fcontent

leurl -L "https://app. robof low. ai/ds/myBE708 f rF7kev=Ys CO4BI2H" = roboflow.zip: unzip roboflow.zip: rm roboflow.zip

[» /content

Jcontent
% Total % Received ¥ iferd Average Speed  Tine Time Time Current
Doad Upload  Total  Spent Left Speed
100 891 100 89 a 0 987 0-——i——i—= ——i—=l—— —i——i—— 057
100 4475k 100 4475k a 0 3638k O 0:oo:0r 0:00:01 ——i=——i—— 299

drchive:  roboflow, zip
extracting: test/cardsMew! . tfrecord

extracting: train/cardsiew!. tfrecord 'pwd
extracting: validfcardshewl tfrecord $cd /content
extracting: test/cardsMew!_label _map. phixt lcurl -L “[your down code]" > roboflow.zip; unzip roboflow.zip; rm roboflow.zip

extracting: train/cardsMew! _label _nap. phixt
extract ing: valid/cardshew! _label _map. phi «t
extracting: README. roboflow, fxt

o ¥ls -al train/

C+ total 3220

drwsr—sr—= 2 root root 4096 Jul 20 0513 ./

drwsr—xr—= 1 root root A096 Jul 20 0513 ../

-rw-r—r—— 1 root root 376 Jul 20 05:03 cardsMew!_label_map. pbtxt
1

(— IVPL —ty-r—r—— 1 root root 3283585 Jul 20 05:08 carcdshew!l.tfrecord @
\
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= Configure the parameters....!

o # NOTE: Update these TFRecord names from “"cards" and “cards_label _map” to wour files! or Workers sanple
test_record_fname = 'fcontent/valid/cardshew! tfrecord’
train_record_fname = 'fcontent/train/cardshenl.tfrecord’
label _map_pbtxt_fnane = 'fcantentftrainfcardsNewl_Iabel_map.pbtxt1

GIIVPL (42)
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< Configure Custom TensorFlow2 Object Detection Training Configuration

» |n this section you can specify any model in the TF2 OD model zoo and set up your
training configuration. Some case. the batch size is critical in trainina staae.

##change chosen model to deploy different models available in the TF2 object detection zoo
MODELS_CONFIG = {

#ichange chosen model to deploy different mode 'efficientdet-d0': {
MODELS_COWFIG = { 'model name': 'efficientdet d0 cocol7 tpu-32°',
‘efficientdet—-dl': § 'base pipeline file': 'ssd efficientdet dO 512x512 cocol7 tpu-8.config',

'pretrained checkpoint': 'efficientdet d0 cocol7 tpu-32.tar.gz',
'batch size': 16

‘mocel _namne': "efficientdet _dl_cocol7_
'base_pipeline_file': 'ssd_efficientde
‘pretrained_checkpoint 't ‘efficientdet
'batch_size': B #16

}l
'efficientdet-dl': {

'model name': 'efficientdet dl cocol7 tpu-32',
I 'base pipeline file': 'ssd efficientdet dl 640x640 cocol7 tpu-8.config',
‘efficientdet-dl': { 'pretrained checkpoint': 'efficientdet dl cocol7 tpu-32.tar.gz',
‘model _name': "efficientdet _dl _cocol7_ 'batch size': 16
‘base_pipeline_file': 'ssd_efficientds b
‘pretrained_checkpoint s 'efficientdet 'efficientdet-d2': {
. L v Te v i~ — v
‘batch_size': 8 #15 model_r.lamel effl(nentdet_dZTc?col7_tpu 32, .
1 'base pipeline file': 'ssd efficientdet d2 768x768 cocol7 tpu-8.config',
S ) 'pretrained checkpoint': 'efficientdet d2 cocol7 tpu-32.tar.gz'
efficientdet-dz': { 'Eatch e P _dz2_ _tp gz',
‘model _name’: "efficientdet _dZ_cocol7_ }, -
'base_pipeline_file': 'ssd_efficientde "efficientdet—-d3': {
‘pretrained_checkpoint ' "efficientdet 'model name': 'efficientdet d3 cocol7 tpu-32',
‘batch_size': 8 #16 'base pipeline file': 'ssd efficientdet d3 896x896 cocol7 tpu-32.config',
1, 'pretrained checkpoint': 'efficientdet d3 cocol7 tpu-32.tar.gz',
‘efficientdet—d3': { 'batch_size': 16 - -
‘nodel _name’: "efficientdet _d3_cocol7_ !
‘base_pipeline_file': 'ssd_efficientde
Ipretralllwedl_checkpmnt + 'efficientdet #in this tutorial we implement the lightweight, smallest state of the art efficientdet model
batch_size': 8 #16 #if you want to scale up tot larger efficientdet models you will likely need more compute!
1 chosen model = 'efficientdet-d0'
} _
num steps = 10000 #The more steps, the longer the training. Increase if your loss function is still decreasing and validatio

#in this tutorial we implement the |ightweight n metrics are increasing.
#if vou want to scale up tot larger efficientd num eval steps = 500 #Perform evaluation after so many steps

chosen_model = 'efficientdet-d0’
- model name = MODELS CONFIG[chosen model] ['model name']
pretrained checkpoint = MODELS CONFIG[chosen model] ['pretrained checkpoint']

nun_steps = 40000 #The more steps, thlIB longer base pipeline file = MODELS CONFIG[chosen model] ['base pipeline file']
‘ IVP L num_eval _steps = 500 #Perform evaluation after batch size = MODELS_ CONFIG[chosen model]['batch size'] #if you can fit a large batch in memory, it may speed up your trainin
I Vi P L
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= Download pre-trained weights from web...!!

© #download pretrained weights
smkdir fcontent/model s/ researchy/depl ov/
%cd feontent/model s/ research/depl ovf
import tarfile
download_tar = "http://download. tensorflow. orafmodel sfobject _detect ion/t f2/20200711/" + pretrained_checkpoint

lwaet {download_tar}

tar = tarfile.openipretrained_checkpoint)
tar.extractal ()

tar.closel)

fcontent fmodel s/ research/ depl oy

——2020-12-03 08:18: 31— http/Sdownload. tensor flow, orgfnodelsfobject detect ion/t f2/2020071 1 /efficientdet o0 cocol¥ thu-32.tar.dz
Fesolving download. tensorflow. org Cdownload. tensorflow, org). .. 172.2583.122.128, 2607 f8h0: 4004: c09: : 30

Connecting to download, tensorflon. org (download, tensorflow. orgd [172. 253,122,128 80, . . connected,

HTTP reguest sent, awaiting response... 200 OK

Length: 30736482 (29M) [apolication/x-tar]

Saving tor “efficientdet_d0_cocol ¥_tpu-32.tar. gz’

efficientdet _dl_coc 100%[ =] 29.31M 55 8MESs in 0.5

2020-12-03 03:18:31 (B5.8 MB/=) - ‘efficientdet _d0_cocol7_tpu-32.tar.gz’ saved [30736482/30736482]

#fdownload pretrained weights

$mkdir /content/models/research/deploy/

%cd /content/models/research/deploy/

import tarfile

download tar = 'http://download.tensorflow.org/models/object detection/tf2/20200711/' + pretrained checkpoint

!wget {download tar}
tar = tarfile.open (pretrained checkpoint)

r IVPL tar.extractall () 46
| Vv P L

tar.close ()
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= Then download base training configuration file...!!!

Voo R
o Hoown |oad base training configuration file
%cd fcontent fmodel s/ research/dep| oy
download_config = "https://raw. gi thubusercontent . con/tensor flow/mode | s/master/researchi/obl ect_detection/configs/tf2/" + base_pipeline_file
lyget {down|oad_configl

C» /fcontent/model s/ research/ depl oy
—2020-07-20 05:24:45— https:/fraw. githubusercontent . condtensor f low/nodel s/naster/ researchfobject detectionfconfios/tfzfssd efficientdet di B12x512 cocolT tpu-8. config
Fesolving raw. githubusercontent . com (raw. aithubusercontent . comd. .. 151.101.0,133, 151.101.64.133, 151.101.128.133, ...
Connect ing to raw, githubusercontent  com (raw, aithubusercontent  cond [151.101.0,133]:443, .. connected.
HTTP request sent, awaiting response. .. 200 OK
Length: 4630 (4.8K) [text/plain]
Saving tor “ssd_efficientdet _dl_512x517_cocol¥_tpu-8.config’

ssd_efficientdet _d0 100%[ *] 452K — -KB/s in Os

2020-07-20 05:24: 45 (60.6 MB/s) - ‘ssd_efficientdet _d0_B12x512_cocol T_tpu-8.config”  saved [4630/4630]

#download base training configuration file

$cd /content/models/research/deploy

download config = 'https://raw.githubusercontent.com/tensorflow/models/master/research/object detection/configs/tf2/' + base pi
peline file

!wget {download config}

OIIVPL 5
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= Prepare some information for training

#prepare some information for training
pipel ine_fnane = 'foontent /models/researchf/deplov/' + base_pipeline_file
fine_tune_checkpoint = 'Joontent/model s/ research/deplov/ ' + nodel _name + ' /checkpoint /ckpt -0

def get_nun_classes{pbtxt_fnane):
from object_detection.utils import label _map_util
label _map = label_nap_util, load_labelmapi pbt xt _fname)
categories = label _map_util.convert_label _map_to_categories(

label _map, max_nun_classes=90, use_displav_nane=Trug)

category_index = label_map_util. create_category_index{categories)
return lenf{category_index, kevs())

num_classes = get _num_classes( label _nap_pbtxt _fname)

#prepare
pipeline fname = '/content/models/research/deploy/' + base pipeline file
fine tune checkpoint = '/content/models/research/deploy/' + model name + '/checkpoint/ckpt-0'

def get num classes (pbtxt fname) :
from object detection.utils import label map util
label map = label map util.load labelmap (pbtxt fname)
categories = label map util.convert label map to categories (

label map, max num classes=90, use display name=True)

category index = label map util.create category index (categories)
return len(category index.keys())

num classes = get num classes (label map pbtxt fname)

OIIVPL 5
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OIVPL

= Write custom configuration file by slotti
arameters into the base pipeline file

o Hurite custon confiauration file by slotting our dataset, model checkpoint, and
import re

%ed feontent/model s/ research/depl oy
print{‘uriting custon configuration file')

with openipipel ine_fnane) as f
s = f.read()
with openi'pipeline_file.config', "w') as f

# fine_tune_checkpoint
5 = re.sub(’ fine_tune_checkpoint:
"fine_tune_checkpoint:

D ofo0

"1 format (fine_tune_checkpoint), s)

# tfrecord files train and test,

s = re.sub(
“Cinput _path: ", +9)(PATH_TO_BE_COWFIGURED/ traind( . +%")", 'input_path: "
s = re.sub(

"Uinput _path: " +?)(PATH_TO_BE_CONFIGURED/ wal 0. +7" 1", 'input_path: "{}
# label _map_path
s = re.sub(

"label _map_pat h

"o+, 'label _map_path: "{}"'. fornat(label _map_pbtxt _
# =et training batch_size.
5 = re.sub("batch_size: [0-9]+',

"batch_size: {}'. format(batch_size), s)

# =et training steps, num_steps

s = re.sublnun_steps: [0-9]+,
T B L PN P o U =TT =t e i

LE=THT t e

fcontent fmodel s/ researchy depl oy
writing custom configuration file

[+

#fwrite custom configuration file by slotting our dataset, model checkpoint, and traini

ng parameters into the base pipeline file

import re

$cd /content/models/research/deploy
print ('writing custom configuration file')
with open (pipeline fname) as f:

s = f.read()

with open('pipeline file.config', 'w') as f:
# fine tune checkpoint
s = re.sub('fine tune checkpoint: ".*?"',
'fine tune checkpoint: "{}"'.format (fine tune checkpoint), s)
# tfrecord files train and test.
s = re.sub(
' (input path: ".*?) (PATH TO BE CONFIGURED/train) (.*?")', 'input path: "{}"'.fo
rmat (train record fname), s)
s = re.sub(
' (input path: ".*?) (PATH TO BE CONFIGURED/val) (.*2")', 'input path: "{}"'.form

at (test record fname), s)
# label map path
re.sub (
'label map path:

SH=
noxony
« T s 2

'label map path: "{}"'.format (label map pbtxt fname),

# Set training batch size.
re.sub ('batch size: [0-9]+',
'batch size: {}'.format (batch size), s)

g =

# Set training steps,
re.sub ('num steps:
'num steps:

num_steps
[0-9]1+",
{}'.format (num steps),

g =
s)

# Set number of classes num classes.
re.sub ('num classes: [0-9]+',
'num classes: {}'.format (num classes),

g =
s)

#fine-tune checkpoint type
re.sub (

'fine tune checkpoint type:
"' format ('detection'), s)

s =

"classification"', 'fine tune checkpoint type: "{}

f.write(s)
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= Check on the my configuration file (pipeline_file.config).

o ¥cat fcontent /models/research/denlov/pipel ine_file.config

C» #5550 with EfficientMet-b0 + BiFPN feature extractor,
# shared box predictor and focal loss (a.k.a EfficientDet-dd.
# See EfficientDet, Tan et al, https:/farxiv.orgfabs/1911. 09070
# See Lin et al, https:/farxiv.orgfabs/ 1708, 02002
# Trained on COCO, initialized from an EfficientMet-b0 checkpoint,
#
# Train on TPU-B

nodel 1 $cat /content/models/research/deploy/pipeline file.config

z=d o
inplace_batchnorm_update: true
freeze_batchnorm: false
nun_classes: B
add_backaround_class: false
bow_coder {

faster_rcnn_box_coder {
v_scale! 10,0
¥_scale! 10,0
height _scale: 5.0
width_scale: 5.0
I}
F

matcher

OIVPL s
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o pipeline_file = 'fcontent/model s/ research/deplov/pipel ine_file.config'
mocel _dir = 'Jcontent /training/’

pipeline file = '/content/models/research/deploy/pipeline file.config'
model dir = '/content/training/'

OIVPL 5
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% Training Custom TF2 Object Detector
= pipeline_file: defined above in writing custom training configuration
= model_dir: the location tensorboard logs and saved model checkpoints will save to
= num_train_steps: how long to train for
= num_eval_steps: perform eval on validation set after this many steps

a lpvthen fcontent/models/research/obiect detection/model _nain_t f2.py #
-—pipeline_config_path={pipeline_file} 4
—--nodel _dir={model _dir} 4
——alsologtostderr 4
—-nun_t rain_steps=10000 #
——sample_1 _of _n_eval _examples=1 #
-—num_eval _steps={nun_sval _steps}

7 _ !python /content/models/research/object detection/model main tf2.py \

e 2020-07-20 05:36:01.519583: | tensorflow/strean_sxecutor/pl: --pipeline_config path={pipeline_file} \
2020-07-20 05:36:01 . 519623 | tensorflow/strean_sxecutor/pl: —-model dir={model dir} \
2020-07-20 05:36:01.519649: | tensorflon/strean_executor/pl: _ N N
o020-07-20 05:36:01. 519673 | tensor flow/st rean_executor/pl: alsologtostderr \
2020-07-20 05:35:01. 519895 | tensorflow/st rean_executor/ple --num_train_steps=10000 \
2020-07-20 05:36:01,519721: | tensor flow/st rean_executor/ple --sample 1 of n eval examples=1 \
2020-07-20 05:36:01.519807: | tensorflow/st rean_executor/ou A evgl_stgpg={nua eval steps}
2020-07-20 05:36: 01 . 5204220 | tensorflowstrean_sxecutor/ oL - - - -
2020-07-20 09:36:01.520933: | tensorflow/core/common_runt ime/apu/aou_device. cc:i1703] Adding visible apu devices: O
2020-07-20 05:36:01.520986: | tensorflow/strean_executor/plat form/defaul tfdso_loader . ccid44] Successful v opened dvnamic library |ibcuda
2020-07-20 09:36: 02, 043841 | tensorflow/coredconmon_runt imedapufaou_device. cc:1102] Device interconnect StreamExecutor with strength 1
2020-07-20 05:36:02. 043923 | tensorflow/corefconmon_runt inef gL aou_device, coi1108] 0
2020-07-20 09:36: 02, 043947 | tensorflow/corefconmon_runt ingfapufapu_device. coi 11211 00 N
2020-07-20 09:36: 02, 044214 | tensorflow'strean_executor/ cudal cuda_apu_executor . ¢ 9811 successful NUMA node read from SysFS had nesat i
2020-07-20 05:36: 02, 044824 | tensorflow'strean_sxecut or/ cudal cuda_apu_execut or . co 9811 successful NUMA node read from SysFS had negat i
2020-07-20 05:36: 02, 045372 W tensor flow/ cored conmon_runt ime/ apufaou_bfo_al locator, cei39] Overriding al low_growth setting because the T
2020-07-20 05:36: 02, 0454210 | tensor flow/coref conmon_runt ime/ apu/aou_device. cci1247] Created TensorFlow device (f)ob localbhostfreplica:
IMFO:tensorflow:Using MirroredStrategy with devices ('fjob:localhost/replica: 0ftask: 0fdevice: GPU:O",)
r IVP L |0720 05:36:02, 047699 140090546805632 mirrored_strateay.py:500] Using Wirroredstrategy with devices ('/job: localhost/replica: Oftask: 0/d 52
I Vi P L

[MFO: ten=ar flom: Mavbe overer it ina train stens: 10000
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= Training phase:

L T R L T B B I R B L T TTE L TP [P S L Sl P L RS ) I TP W) ) Sy R P R Ol B B T B PR Py I P W B PP L RSy () POy T B W W PR NCY, DR T T D I P [ WPy

WO720 05:37:04. 740612 140080546805632 ut il v 144] Unresolved ohject in checkpoint: (root). model . _box_predictor. _base_tower_lavers_for_heads. class_predict fons_wit!
WARKIMG: tensor flow:Unresolved object in checkpoint: (root).model. _box_predictor. _base_tower_lavers_for_heads. class_predictions_with_backaround. 4. 7. movina_mean

=+ W0720 05:37:04. 740685 1400805468065652 util. pv:i144] Unresolved cbiect in checkpoint: (root).model. _box_predictor. _base_tower_lavers_for_heads. class_predict ions_witl
WARMIMNG: tensor flow: Unresolved object in checkpoint: (root).model. _box_predictor. _base_tower_lavers_for_heads. class_predictions_with_backaround. 4. 7. movina_variance
WO720 05:37:04. 740780 1400805468065632 util.pv:144] Unresolved obiect in checkpoint: (root).model. _bow_predictor. _base_tower_lavers_for_heads. class_predict ions_witl
WARMIMG: tensor flow:d checkpoint was restored (e.g. tf.train.Checkpoint. restore or tf.keras Model. load_weiohts) but not all checkpointed values were used, See abow
00720 09:37:04, 740927 140080546805652 util. oy 152] & checkpoint was restored (e.g. tf.train.Checkpoint.restore or tf. keras Model, load_weights) but not all checkpo
WARKIMNG: tensor flow:nun_readers has been reduced to | to natch input file shards,
WO720 05:37:04, 749365 140080546805652 dataset _bui lder. pyv:33] nun_readers bas been reduced to 1 to match input file shards,
WARMING: tensor flow: Gradients do not exist for variables ["top_bn/gamma:0’, “top_bnfbeta:0'] when minimizing the loss,
WO720 05:37:165. 412733 140076915336560 optinizer _v2. py: 12231 Gradients do not exist for variables [“top_bnfgamma:0', "top_bn/beta:0'] when ninimizing the loss,
WARMING: tensor flow:Gradients do not exist for variables [“top_bnfgamma:0', "top_bnfbeta:0'] when ninimizing the |oss,

mNFD:tensorflow:StED 100 per-step tine 0,586z |oss=1,752
00720 05:38: 41, 924875 140080546805637 nodel _1 ib_v2, py:635] Step 100 per-step tine 0.586s loss=1. 752
ﬂMFU:tensorrow:StED 00 per-step tine 0.575s |oss=0.957
00720 05:39: 43, 4493572 140080546805632 nodel _1 ib_v2, py:635] Step 200 per-step time 0.575s loss=0.957
ﬂNFU:tensorrow:StED J00 per-step tine 0.628s |oss=0.799
00720 05:40: 44, 732786 140080546805632 nodel _1 ib_v2, py:635] Step 300 per-step time 0,628z loss=0.7599
ﬂNFD:tensorflow:Sten 400 per-step tine 0,632s loss=0, 671
00720 05:41:46, 138691 140080546805632 nodel _| 1b_v2, p:B35] Step 400 per-step time 0.632s loss=0,67
ﬂNFU!tensorflow:Sten 500 per-step tine 0.627s loss=0.673
0720 05:42:47, 808095 140080546805632 nodel _| ib_v2, py:635] Step 500 per-step time 0,627s loss=0.673
ﬂNFU!tensorflow:Sten GO0 per-step tine 0,589 loss=0.711
:ID?ZD 05:43: 49, 765779 140080546805632 model _|ih_v2, pvi635] Step 600 per-step time 0.589s loss=0.711

r
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For each 100 step, you can see the consumed time of 0.56 min.

Then how much time of 10,000 steps?
©IVPL P =
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= Monitering the training process...!!! Using Tensorboard.

[ 1 %load_ext tensorboard $load ext tensorboard
stensorboard ——legdir 'Jeontent/training/train Stensorboard --logdir '/content/training/train'

[C» The tensorboard extension is already loaded. To relead it, use:
%reload_ext tensorboard

[] Show data download links Q Filter tags (regular expressions supported)
Ignore outliers in chart scaling
Loss 5 A
Tooltip sorting method: default -
Loss/classification_loss Loss/localization_loss
tag: Loss/classification_loss tag: Loss/localization_loss
Smoothing
0.08
S 0.595 04
- -:I‘_IE
03
Horizontal Axis 0.2 hos
RELATIVE  WALL 01 0o
0 . - = - - - - - . - 0
Runs 0 1k 2k 3k 4k sk ek Tk 8k 9k 10k 0 1 2k 3k 4k sk ek 7k 8k 9k 10k

©IVPL 54
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Actual Training in Colab (32)

“ Exporting a Trained Inference Graph
= Check and see where our model saved weights

OIVPL

o #zee where our model saved weidhts

C»

wls "Jcontent/training/

checkpoint

ckpt -3, dat a-00000-¢ f-00002
ckpt -3, data-00001 -0 f-00002
ckpt-3. index

ckpt-4. dat a-00000-of-00002
ckpt -4, dat a-00001 -of-00002
ckpt-4. index

ckpt -5, data-00000-of-00002
ckpt -5, data-00001 -0 f-00002
ckpt -5, index

ckpt -6, dat a-00000-o f-00002
ckpt-6. data-00001 -of-00002

ckpt -G, index

ckpt =7, dat a-00000-of-00002
ckpt =7, data-00001 -0 f-00002
ckpt =7, index

ckpt -8, data-00000-of-00002
ckpt -8, data-00001 -of-00002
ckpt-B. index

ckpt -9, data-00000-of-00002
ckpt -9, data-00001-of-00002
ckpt -9, index

eval/

train/

o

51 S

'/content/training/"'

55



Actual Training in Colab (33)

OIVPL

= Run the converting (output_dir & model_path)

. . #run conversion script
© #run conversion script import re

inport re import numpy as np

import numpy &s np

output directory = '/content/fine tuned model'

output _directory = 'feontent/fine_tuned_nodel

#place the model weights wou would |ike to export here
last_model _path = 'Jfcontent/training’”

#fplace the model weights you would like to export here
last _model path = '/content/training/'
print (last model path)

!python /content/models/research/object detection/exporter main v2.py \

print(last_nodel_path) --trained checkpoint dir {last model path} \

lpython fcontent/model s/ research/obj ect_detect ion/exporter_nain
——trained_checkpoint_dir {last_model _path} #

--output directory {output directory} \
--pipeline config path {pipeline file}

—output _directory {output _directoryr
—pipel ine_config_path {pipeline_filer

fcontent/training/

[0719 16:45:00.845904 139782512555804 =sd_efficientnet _bifopn_feature_extractor.py:144] EfficientDet Efficient
0719 16:45:00. 846156 139732512555804 s=d_efficientnet _bi fpn_feature_extractor.py: 145] EfficientDet BiFPN nun
[0719 16:45:00, 846297 1397825125550804 ssd_efficientnet _bifon_feature_extractor.py:147] EfficientDet BiFPN nun
0719 16:45:00. 856328 139732512555804 efficientnet _nodel  py: 146] round_filter input=32 output=32

2020-07-19 16:45:00, 870337 | tensorflow/st rean_executor/plat forn/defaul t/dso_loader . co 44] Successful |y oper
2020-07-19 16:45:00,882530: | tensorflow/st rean_executorfcudad cuda_apu_executor. cc:9931] successful NUMA node
2020-07-19 16:45:00.853257: | tensorflow/core/common_runt ine/gou apu_device. cci1561] Found device 0 with prog

pciBus|Dy 0000:00:04.0 name: Tesla KB0 computeCapability: 3.7

[ B R L A e e I T L o L L B e R e | P L R R R L S L O R PR W O R R T D= T FT S  P | T S

INFO:tensorflow: Unsupported signature for serialization: (([(<tensorflow.python. framewark. func_graph. Unknownérgument
11203 12:49:00. 714985 140153870641024 def_funct ion. py: 1038
INFO:tensorflow: Unsupported signature for serialization:
11203 12:49:00. 715408 140153870641024 def_funct ion. py: 1038
INFO:tensorflow: Unsupported signature for serialization:

[(<tensorflow, python. frameworlk. func_graph. Unknowndraunent

— -

[(<tensorflow, python. frameworlk. func_graph. Unknowndraunent

11203 12:49:00. 715612 140153870641024 def_function.py:1038] Unsupported signature for serialization: (C[{<tensorflow,

INFO:tensor flow:dssets written tor fcontent/fine_tuned_model fsaved_nodel fassets

Unsupported sionature for serialization: ({[{<tensorflow,

Unsupported sionature for serialization: ({[{<tensorflow,

obj ect
iyt hon
obj ect
iyt hon
obj ect
iyt hon

[1203 12:49:02, 216453 140153870641024 bui [der_inpl . mv:T75] Assets written to! fcontent/fine_tuned_model /saved_nodel fassets

INFO:tensorflow:Writing pipeline config file to fcontent/fine_tuned_model fpipeline. config

at Ox7f77E246f7hE=, Tensor:
framework, func_araph. Unknow
at Ox7f77hlefZefl=, Tensor:
framework, func_araph. Unknow
at Ox7f77hlefbbal=, Tensor:
framework, func_araph. Unknow

11203 12:49:03.616149 140153870641024 config_util.py:254] Writing pipeline config file to fcontent/fine_tuned_model /pipeline.config
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Check on “saved_model” folder.

$1s

-al '/content/fine tuned model/saved model/'

wls —al 'Jeontent/fine_tuned_model /saved_model [/

total 21680

drw=r-=xr-x 4 root
drwsr-xr-x 4 root
drwsr—xr-x 2 root
-rw-r—r-—— 1 root
drwsr-xr-x & root

oot 4096 Jul
oot 4096 Jul
root 4096 Jul
root 22183667 Jul
oot 4096 Jul

19 16:47 ./

19 16:47 ../

19 16: 46 assets/

19 16:47 =saved_model , ph
19 16:46 variables/

-al '/content/fine tuned model/saved model/variables/'

¥le —al 'feontent/fine_tuned_model /saved_model fvariakles/"

total 22140

drwsr-xr-x & root
drwsr-xr-x 4 root
-rw-r——r—— 1 root
-rw-r——r—— 1 root

oot 4096 Dec
Foot 4096 Dec
root Z2B21597 Dec
root 39311 Dec

12
a1 dQ A

d 1249 variahles, data-00000-of-00001
d 1249 variahles. index
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% Download pb and ~label.pbtxt to your local PC..!!!

[ 1 import os
output _directory = 'foontent/fine_tuned_model /saved_nodel /'

pb_fnane = os.path. join(os. path. abspath{output _directory), "saved_model  ph")
assert os.path.isfile(pb_fname), '"{}" not exist'.format(pb_fname)

[ ] !ls -alh {pb_fnane}

—ry—-r——r—— 1 root root 224 Jul 20 08:00 fcontent/fine_tuned_model fsaved_model /saved_model . ph

import os
output directory = '/content/fine tuned model/saved model/'

pb fname = os.path.join(os.path.abspath(output directory),
assert os.path.isfile(pb fname), ' {} not exist'.format (pb fname)

"saved model.pb")

58
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[1 from google.colab import files from google.colab import files
files. download(ph_fnane) files.download (pb fname)

C

[ 1 #ls -al fcontent/train/

C+ total 3220
drwsr—xr—= 2 root root 4096 Jul 20 0513 ./
drwsr—xr—= 1 root root dDEE Jul 20 DE:EQ i
L=ru-r—r—_1 root roof 76yl A0 05008 cardsheyl label pap. pbtxt |
—rw-r——r—— 1 root root 3285585 Jul 20 0503 cardsMew! . tfrecord

[ ] label_map_phtxt_fname = 'fcontent/train/cardskes]_lakel _map. pht st

from aooale, colab inport files
files. downloadi |abel _map_pbtxt_fname)

label map pbtxt fname = '/content/train/cardsNewl label map.pbtxt'

from google.colab import files
files.download(label map pbtxt fname)

OIVPL s



Actual Training in Colab (37)

= Compress the trained model and weights for downloading to your local PC..!!!

spwd
'tar -cvzf trained model large original 20000.tar.gz /content/fine tuned model/

© o

ltar —cvzf [trained model _large_original ZUUUU.tar.gz!IcantentIfine_tuned_m@del4

[ tar: Removing leading */' from member names
fcontent/ fine_tuned_model /
fcontent/fine_tuned_model /fpipel ine. config
Jcontent / fine_tuned_model /checkpaoint /
Jeontent S fine_tuned_mode! fcheckpoint fcheckpoint
fcontent/ fine_tuned_mode! /checkpoint fckot -0, index
foontent / fine_tuned_mode| fcheckpoint fckpt -0, dat a-00000-0f-00001
fcontent / fine_tuned_nodel fsaved_nodel /
{content/ fine_tuned_model /saved_nodel /saved_nodel . pb
fcontent/ fine_tuned_model /saved_nodel fassets/
fcontent/fine_tuned_model fsaved_nodel fvariables/
fcontent/ fine_tuned_model /saved_model fvariables/variables, index
feontent /S fine_tuned_mode! fsaved_nodel fvariables/variables. data-00000-of-00001

[ ] #%ls -al
total 3431143
drwsr=xr-x 3 root  root A096 Dec 3 13:00 ./
drwsr—xr-x 24 root  roof A096 Dec 3 08:18 ../
drwsr—w———_ 4 34015 J90°0 A096 ol 11 0012 efficientdet dll cocol ¥ tou—32/ ‘
-rw-r—r—— 1 root  root 0736482 Jul 11 00033 efficientdet _d0_cocol ¥_tpu-32.tar.az
STO—T——T—— 1 root  root dodn DEC 3 0010 RIRET THE_TTTE, Cont 14
-rw-r—r—— 1 root  root 4630 Dec 3 03018 ssd_efficientdet _d0_512x512_cocol /_tpu-3. config
-rw-r—r—— 1 root root 3503623337 Dec 3 12015 trained_model _ckpt_laroe_20000, tar. gz
r IVPL -ry-r—r—— 1 root  root 30297138 Dec 3 13:00 trained_model| _large_original 20000, tar. gz 60
| Vi P L:
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from google.colab import files
files.download('trained model large original 20000.tar.gz')

from aoogle, colab inport files
files,download! 'trained_nodel _large_original _20000. tar.gz")

OIVPL o
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« Download the modified pipline file

[ 1 files.download(pipeline_fnane) files.download (pipeline fname)

C+
+ 2E 4+ H2E gz ~
~ Download the .pb file directly to your local file system
[ 1 from aooale.colab inport files
files. downloadiph_fnang)
[
%ls -al fcontent/train/
C» total 3220
drwxr=xr=x 2 root root 4096 Jul 20 05:13 ./
drwxr=xr—x 1 root root 4096 Jul 20 07:69 ../
—rw=r——r—= 1 root root 376 Jul 20 05:08 cardshew! 2
—rw-r——r—- 1 root root 3283585 Jul 20 05:08 cardsMew!.tfr
~ files.download(pb_fname)
[1 label_map_pbtxt_fname = 'fcontent/train/cardshew! _label map. pbtxt’
from google.colab import files
files. download(|abel _nap_pbt xt _fna
[
MO

~ Download the modified pipline file

[] fiIes.download(oioeline_fname)\
t IVI L Setup.Defko-KR_...exe ~ 1} Setup.Defko-KR_...exe ~ ] ssd_efficientdet.__config ~ L] cardsMewl_labe__pbixt ~ L] saved_maodelpb -~ 62
I v P L
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< Run Inference on Test Images with Custom TensorFlow2 Object Detector

» Download test images from RoBoflow: CoCo JSON Format

« How to make CoCo JSON format?
— 1] Select your dataset in Datasets.

Datasets Account Docs & Create Dataset

Welcome to Roboflow, let's get started.

Check Qut a Dataset Health Check
Get insights into your data quality and potential issues.

Add Your Team
Roboflow is the source of record for your datasets

Complete Your Profile
Tell us a bit about yourself so we can personalize your account

My Datasets

PokerCard_new2
[J  Object Detection (Bounding Box)

107 images  1exports  Last updated 2 hours ago

PokerCard_new
[J Object Detection (Bounding Box)

107 images 3 exports  Last updated 15 hours ago

Hard Hat Sample | sampis

‘ I V P I [0  Object Detection (Bounding Box)
100 images 3 exports  Lastupdated 20 h
Intelligent Vision Processing Lab

ours ago
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— 2] For your dataset, Click “"Generate” button!

I 4} Generate I

PokerCard new?2

OIVPL

Annotations

Last Upload Dataset Size

2 hours ago 107 images cardsNew1

107 images added Augmentation Disabled Object Detection

Images Add More Images

ale |® folo | Blals|nl /=@ ol p"
oo l= 15 o lalala (gl Bl ®iEle

View all images (107)

A Augmentation Options

Randomly applied to images in your training set

#. Preprocessing Options
Applied to all images in dataset
+ Add Preprocessing Step + Add Augmentation Step

Auto-Orient

Remove

Resize

Edit Remove

Generate Images

Version Name

‘ 2020-07-20 4:21pm

Cancel

\

Generate |
J
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— 3] In “Download” window, select “JASON-CoCo” type. Then you can see your download code using

“curl” command.
P EEE——

Download Download

Format Format
Tensorflow TFRecord = p_OCO 5
Binary format used for both Tensorflow 1.5 and Tensorflow 2.0 Cbject Detection 150N annotations used Witk EfficientDet Pvtorch and Detectron 2.

modeis.

O download zip to computer ® show download code

O download zip to computer @ show download code
Cancel Cancel h

Your Download Code

(M Jupyter > Terminal & Raw URL

Download
Paste this snippet into a notebook to download and unzip your dataset:

'eurl -L "https://app.roboflow.ai/ds/KsDIMvEKZy ?key=Eoal9UwgEn" > roboflow.zip; 1 - _
| el owess U = SRl Starting Download...

] unzie roboflow.zip; rm roboflow.zip 1

-

. . : : . Cancel ~ Continue
© Warning: Do not share this link beyond your team, it contains a private -

key that is tied to your Roboflow account. Acceptable use policy applies.

O IVPL =3 cs

Intelligent Vision Processing Lab

A
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OIVPL

» Download test images from RoBoflow: CoCo JSON Format

o #idown | oading test images from Robof|ow
fewport dataset above with format COCO JS0W
#Hor import wour test images via other neans.

gmkdir fcontent/test/
%cd foontent /test/

leur| -L "https:/fapn. robof low. ai /ds/WAFACY clsRYkew=1i AENpEams" > roboflow.zip: unzip roboflow.zip: rm roboflow. zip

[» mkdir: cannot create directory “fcontent/test/” @ File exists
fcontent /test
& Total % Beceived % Xferd Average Speed  Tine Tine Time Current
Oload Upload  Total  Spent Left Speed
100 887 100 8587 a o 1oy 0 —t—=t—= =il —1——1— IV
100 4527k 100 4527k a 0 4710k 0-——i——i—— —i——i— —i—i— 4710k

drchive:  roboflow, zip

extracting:
extracting:
extract ing:
extracting:
extracting:
extracting:
extract ing:
extracting:
extracting:
extracting:
extract ing:
extracting:

test/ IMG_2398_JPG. rf. fB7421 f41 cBba 7993242381 3fab08e09. jpa
testfcan_inage?0_jpa. rf. B0cl 3a21bE9d5a1 ch3db 718927520838, jpg
train/ IMNG_2426_JIPG. rf. 0BESE0dd0c4347380db46dae cd1bB4f . jpa
test fcan_inagedd_jpa, rf, 4634963033251 dabB7eled A5 Td9e2T . jpa
train/ IMG_2389_JPG. rf. 167d75efb8622 f c0abfcO90fh3chdf8a. fpa
test/ ING_2456_JPG. rf. 6271745927 c3badf 9842c5h942abE3da. j pa
test fcan_imagebd_ipa, rf, 68d95kaeb9fafoze4740acibicccB2ef . Jpg
test/ IMNG_2425_IPG. rf. TfbB9d725e4863a54821 54a3784686d2. | pa
train/ IMG_2409_JPG, rf. 230082942 730890aed02 779727881 be. fpa
testfcan_inaged7_jpa. rf. dbadcOferThaald7abebb921 41 c707ed. jpg
train/can_imasel 3_ipa. rf. 00386861 07ae! 9f Gaaz0b3f 0ebb23658. | py
trainfcan imase36 ipa,rf, 0ab274537211 2¢340 f Tac06445245803 ., i pa

$mkdir /content/test/
%cd /content/test/

lcurl -L "https://app.roboflow.ai/ds/KsDIMvEkZy?key=Eoal9UwgEn" > roboflow.zip; unzip roboflow.zip; rm roboflow.zip
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= |Import modules...!!

[23] import matplotlib
import matplotlib.pyplot as plt

import Qo

impart scipy.misc

import numpy as ne

from six import Bytes|O

from PIL import Image, ImageDraw, |ImaseFont

import tensorflow as tf

from object _detection.utils import label _map_util

from object _detection.utils inport config_util

from object _detection.utils import visualization_utils as viz_utils
from object _detection.builders inport model_builder

A import matplotlib
smatplotlib inline import matplotlib.pyplot as plt
import io
import scipy.misc
import numpy as np
from six import BytesIO
from PIL import Image, ImageDraw, ImageFont

import tensorflow as tf

from object detection.utils import label map util

from object detection.utils import config util

from object detection.utils import visualization utils as viz utils
from object detection.builders import model builder

|(- VIVPPIL- Smatplotlib inline
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OIVPL

Define load function

def load_imaze_into_numpy_array(path):
"""Load an image from file into a numpy array,

Puts image into numpy array to feed into tensorflow graph.
Mote that by convention we put it into a numpy array with shape

(height, width, channels), where channels=3 for RGB.

hras:

path: the file path to the inage

Returns:

wints numpy array with shape

img_data = tf.io.afile.GFilelpath, 'rb'). read()
image = Image. open(Bytes| 00 ing_data))
Cim_width, im_height) = image.size

return np.arrayl image. getdatal) ). reshapel

(im_height,

im_width, 317.astvpelnp.uint2)

(img_height, img_width, =

def load image into numpy array (path):
"""Toad an image from file into a numpy array.

Puts image into numpy array to feed into tensorflow graph.

Note that by convention we put it into a numpy array with shape

(height, width, channels), where channels=3 for RGB.

Args:
path: the file path to the image

Returns:
uint8 numpy array with shape (img height, img width,
img data = tf.io.gfile.GFile(path, 'rb').read()
image = Image.open (BytesIO(img data))
(im width, im height) = image.size
return np.array(image.getdata ()) .reshape (
(im height, im width, 3)).astype(np.uint8§)

3)
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= Check on"ckpt-xx" in “training” folder.....!!!

o %ls 'Jcontent/training’

[ checkpoint ckpt -6, index
ckpt =10, data-00000-of-00001  ckpt-7. data-00000-of-00001
ckpt-10. index ckpt -7, index
ckpt-11. data-00000-of-00001  ckpt—8. data-00000-of-00001
ckpt-11. index ckpt—8. index
ckpt -5, data-00000-of-00001  ckpt-9. data-00000-of-00001
ckpt-5. index ckpt-9. index

chkpt -6, data-00000-of-00001  train/

$ls '/content/training/'

OIVPL o
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= Restore our saved model: -model_dir/ckpt.restore(-): Set max ckpt-xx

o #recover our saved model
pipeline_config = pipeline_file
#aoeneral |y you want to put the last ckept from training in here
mocdel _dir = 'fcontent/training/ckpt-11"

configs = config_util. get_confias_from_pipeline_file(pipeline_config)

model _config = configs[ model ')
detect ion_model = model _builder. bui ldf
medel _config=model _config, is_training=False)

_# Bestore checkpaoint
ckpt = tf,conpat.vZ.train. Checkpoint | I
mode | =detect i on_nodel ) I

ckpt . restorefos.path. joinl ' fcontent/training/ckpt-11"))

def aet_model _detect ion_funct iontnodel )
"""Get a tf.function for detection.

it f, funct ion
def detect_fnl inage):
"""Detect objects in image,

image, shapes = model . preprocess(inage)

prediction_dict = nodel.predict(inage, shapes)

detections = model . postprocessiprediction_dict, shapes)
return detections, prediction_dict, tf.reshapelshapes, [-11)

return detect_fn

detect _fn = get_model _detect ion_functionidetection_nodel )

OIVPL

#recover our saved model
pipeline config = pipeline file
#generally you want to put the last ckpt from training in here
model dir = '/content/training/ckpt-11"
configs = config util.get configs from pipeline file(pipeline confiq)
model config = configs['model']
detection model = model builder.build/(
model config=model config, is training=False)

# Restore checkpoint
ckpt = tf.compat.v2.train.Checkpoint (

model=detection model)
ckpt.restore (os.path.join('/content/training/ckpt-11"))

def get model detection function (model) :

"""Get a tf.function for detection."""

@tf.function

def detect fn(image) :
"""Detect objects in image."""
image, shapes = model.preprocess (image)
prediction dict = model.predict (image, shapes)
detections = model.postprocess (prediction dict, shapes)
return detections, prediction dict, tf.reshape (shapes, [-1])

return detect fn

detect fn = get model detection function (detection model)
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= Preparing the map labels for inference decoding....!

[31] #map labels for inference decoding

label _nap_path = configs['eval _input _confia']l. label _map_path

label _map = label _map_util. load_labelnap(label _nap_path)

categories = label_map_util.convert_label _map_to_categories(
label _map,
max_nun_classes=|abel _map_ut i |, get _nax_label _map_index( |abel _map),
use_displav_name=Trug)

category_index = label _map_util. create_category_index(categories)

label _map_dict = label _map_util.oet_label_map_dict{label_map, use_displav_nane=True)

#fmap labels for inference decoding
label map path = configs['eval input config'].label map path
label map = label map util.load labelmap (label map path)
categories = label map util.convert label map to categories (
label map,
max num classes=label map util.get max label map index (label map),
use display name=True)
category index = label map util.create category index (categories)
label map dict = label map util.get label map dict (label map, use display name=True)

OIVPL 2
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= Run inference with test images.

© #run detector on test image
#it takes a little longer on the first run and then runs at normal speed.
import ranchom

TEST_IMAGE_PATHS = glob.gleb( ' feontent/test ftest/+ ipa")
inage_path = random,choice(TEST_IMAGE_PATHS)
image_np = load_image_into_numpy_array( inage_path)

# Things to try:
# Flip horizontal v
# image_np = np. fliplriinage_np) . copy()

# Convert inage to grayscale
# image_np = np.tilef
# np.mean{image_np, 2. keepdims=Trued, (1, 1, 3)).astvpe(np.uint@)

input_tensor = tf.convert _to_tensor(
np. expand_dins( inage_np, 0), dtvpe=tf.float32)
detect ions, predictions_dict, shapes = detect _fn{input _tensor)

label _id_offset = 1
image_np_with_detections = image_np.copy()
viz_utils, visual ize_boxes_and_label s_on_image_array(
image_np_with_detect ions,
detections[ ' detect ion_boxes' 1100 . numpw(),
[detections[ detection_classes'] [0].numpy() + label_id_offset).astypelint],
detections[ detect ion_scores' 1000, numeyw( ),
category_index,
use_normal i zed_coordinates=True,
max_boxes_to_draw=200,
min_score_thresh=.5,
agnost ic_mode=False,

#run detector on test image

#it takes a little longer on the first run and then runs at normal speed.
import random

import glob

TEST IMAGE PATHS = glob.glob('/content/test/test/*.jpg')
image path = random.choice (TEST IMAGE PATHS)

image np = load image into numpy array(image path)
# Things to try:

# Flip horizontally

# image np = np.fliplr(image np) .copy ()

# Convert image to grayscale
image np = np.tile(
np.mean (image np, 2,

+H= H=

keepdims=True), (1, 1, 3)) .astype(np.uint8)
input tensor = tf.convert to tensor(

np.expand dims (image np, 0), dtype=tf.float32)
detections, predictions dict, shapes = detect fn(input tensor)

label id offset =1

image np with detections = image np.copy ()

viz utils.visualize boxes and labels on image array (
image np with detections,

detections['detection boxes'] [0].numpy (),
(detections['detection classes'][0].numpy() + label id offset).astype(int),
detections['detection scores'][0].numpy (),

category index,

use normalized coordinates=True,
max boxes to draw=200,

min score thresh=.5,

agnostic mode=False,

plt.figure(figsize=(12,16))
plt.imshow (image np with detections)
plt.show ()
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* You can see some inference results
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Change your inference model into your local webcam...!!!! (1)

» Install tensorflow 2.2 (latest version)
= 1] Run Anaconda prompt window.
= 2] Activate your env. (>>activate “your account name” (enter))

B Anaconda Prompt (anaconda3)

[BGKim_tf2.2) Cilsersiyviclfipract icesWTesorf |owdP [# 2. 2¥mode | stiresearchifobject detect ionzact ivate BGKim_tf2.2

= 3] Install tensorflow2.2 API
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“ Windows 10 git installation.
= 1] connect to https://git-scm.com/

O IVPL

Intelligent Vision Processing Lab

0 git --everything-is-local

Git is a free and open source distributed version control system
designed to handle everything from small to very large projects with
speed and efficiency.

Git is easy to learn and has a tiny footprint with lightning fast
performance. It outclasses SCM tools like Subversion, CVS, Perforce,
and ClearCase with features like cheap local branching, convenient
staging areas, and multiple workflows.

o About Documentation
ﬁ The advantages of Git compared m Command reference pages, Pro
to other source control systems. Git book content, videos and
other material.

Downloads Community
‘ GUI clients and binary releases § Get involved! Bug reporting,
for all major platforms. mailing list, chat, development
and more.
Git Pro Git by Scott Chacon and Ben Straub is available to read online for free. Dead
J

tree versions are available on Amazon.com.

Companies & Projects Using Git

Q, Search enti

2.28.0

Release Notes (2020-07-27)

Download 2.28.0 for Windows

N —
@ WindowsGUIs W Tarballs

@ Mac Build ﬂ Source Code

PostgreSQl

Google FaceBook Microsoft y Linked). NETFLIX %)

4, Search entire site...

.
‘) glt —-distributed-even-if-your-workflow-isnt

\bout
b) tati 1 1
fiomnEsistion Downloading Git

Jownloads

GUI Clients

Logos Your download is starting...
3 - You are downloading the latest (2.28.0) 64-bit version of Git for Windows.
“ommunity This is the most recent maintained build. It was released 29 days ago, on

2020-07-28.

Click here to download manually, if your download hasn't started.

The entire Pro Git book
written by Seott Chacon and

Other Git for Windows downloads

Ben Straub is available to read Git for Windows Setup

online for free. Dead tree =it Gi Wl L

versions are available on

Amazon.com. 64-bit Git for Windows Setup.

Git for Windows Portable ("thumbdrive edition™)
32-bit Git for Windows Portable.

64-bit Git for Windows Portable.

the source code

Now What?

Now that vou have downloaded Git, it's time to start using it.

N

v« o
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= 2] Run the install exe file as:

Git 2.28.0 Setup

Information

Please read the following important information before continuing.

When you are ready to continue with Setup, dick Next.

GNU General Public License

Version 2, June 1991

Copyright {C) 1989, 1991 Free Software Foundation, Inc.
1] Tenp'le Place - Suite 330, Boston, NA 02111-1307, USA

E\ae sone_is permitted to copy and distribute verbatim copies
iz Ticense document, but changing it is not allowe

Preamble

The licenses for most software are designed to take away your

freedom to share and change it. By contrast, the GNU General Public
lirense iz intended tn nuarantee vour freednm tn share and channe

*

Git 2.28.0 Setup

Select Destination Location
Where should Git be installed?

Setup will install Git into the following folder.

To continue, dick Next. If you would like to select a different folder, dick Browse.

Browse...

At least 269.6 MB of free disk space is reguired.

Git 2.28.0 Setup

Adjusting your PATH environment
How would you like to use Git from the command line?

() Use Git from Git Bash only
This is the most cautious choice as your PATH will not be modified at all. You will
only be able to use the Git command line tools from Git Bash.

(® Git from the command line and also from 3rd-party software

{Recommended) This option adds only some minimal Git wrappers to your

PATH to avoid duttering your environment with optional Unix tools,

‘fou will be able to use Git from Git Bash, the Command Prompt and the Windows
PowerShell as well as any third-party software looking for Git in PATH.

(O Use Git and optional Unix tools from the Command Prompt

Both Git and the optional Unix tools will be added to your PATH.
Warning: This will override Windows tools like "find™ and "sort™. Only
use this option if you understand the implications.

Git 2.28.0 Setup

Choosing the default editor used by Git
Which editor would you like Git to use?

Use Atom as Git's default editor
Atom

Git 2.28.0 Setup

Select Components
Which components should be installed?

Select the components you want to install; dear the components you do not want to
install. Click Next when you are ready to continue.

D Additional icons
i.. ] on the Desktop
Windows Explorer integration

Git LFS (Large File Suppart)

Assodiate .git* configuration files with the default text editor
Assodiate .sh files to be run with Bash

[[] Use a TrueType fontin all console windows

[ check daily for Git for Windows updates

Current selection requires at least 269.5 MB of disk space.

A

< Back Next > Cancel

Git 2.28.0 Setup

Select Start Menu Folder
Where should Setup place the program's shortcuts?

Setup will create the program's shortcuts in the following Start Menu folder.

To continue, dick Next. If you would like to select a different folder, dick Browse.

|§ Browse...

[Joon't create a Start Menu folder
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Git 2.28.0 Setup -

ch ing HTTPS & t backend

Which S5L/TLS library would you lke Git to use for HTTPS connections?

(@) Use the OpenSSL library

Server certificates will be validated using the ca-bundle. crt file,

(C) Use the native Windows Secure Channel library

Server certificates will be validated using Windows Certificate Stores.
This option also allows you to use your company's internal Root CA certificates
distributed e.qg. via Active Directory Domain Services.

Git 2.28.0 Setup -

Configuring the line ending conversions
How should Git treat line endings in text files?

(@ Checkout i style, it Unix-style line endings

Git will convert LF to CRLF when checking out text files. When committing
text files, CRLF will be converted to LF. For cross-platform projects,
this is the recommended setting on Windows ("core.autocrlf™ is set to “true”).

(C) Checkout as-is, commit Unix-style line endings

Git will not perform any conversion when checking out text files. When
committing text files, CRLF will be converted to LF. For cross-platform projects,
this is the recommended setting on Unix {"core.autocrlf™ is set to “input™).

() Checkout as-is, commit as-is

Git will not perform any conversions when checking out or committing
text files. Choosing this option is not recommended for cross-platform
projects ("core.autocrlf” is set to "false™).

Git 2.28.0 Setup -

Configuring the terminal emulator to use with Git Bash
Which terminal emulator do you want to use with your Git Bash?

(®) Use MinTTY (the default terminal of M5YS2)

Git Bash will use MinTTY as terminal emulator, which sports a resizable window,
non-rectangular selections and a Unicode font. Windows console programs (such
as interactive Python) must be launched via “winpty” to work in MinTTY.

Ouse 5 .

Git will use the default console window of Windows (“cmd.exe™), which works wel
with Win32 console programs such as interactive Python or node.js, buthas a
wvery limited default scroll-back, needs to be configured to use a Unicode font in
order to display non-ASCII characters correctly, and prior to Windows 10 its
window was not freely resizable and it only allowed rectangular text selections.

»

v

<
<

Git 2.28.0 Setup -

Configuring extra options
Which features would you like to enable?

Enable file system caching
File system data will be read in bulk and cached in memory for certain
operations ("core. fscache” is set to “true”). This provides a significant
performance boost.

[] Enable symbolic links

Enable symbelic links {requires the SeCreateSymbolicLink permission).
FPlease note that existing repositories are unaffected by this setting.

Git 2.28.0 Setup - x

Choose a credential helper
Which credential helper should be configured?

() None

Do not use a cedential helper.

(® Git Credential Manager
The Git Credential Manager for Windows handles credentials e.qg. for Azure
DevOps and GitHub {reguires .NET framework v4.5. 1 or later).

(O) Git Credential Manager Core
(NEW!) Use the new, aoss-platform version of the Git Credential Manager.

See more information about the future of Git Credential Manager here.

Git 2.28.0 Setup -

Choose the default behavior of "git pull”
What should *git pull” do by default?

(®) Default (fast-forward or merge)
This is the standard behavior of ~git pull " : fast-forward the current branch to
the fetched branch when possible, otherwise create a merge commit.

() Rebase
Rebase the current branch onto the fetched branch. If there are no local
commits to rebase, this is equivalent to a fast-forward.

() only ever fast-forward
Fast-forward to the fetched branch. Fail if that is not possible.
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Change your inference model into your local webcam...!!!! (1-4)

Git 2.28.0 Setup - X Git 2.28.0 Setup - X Git 2.28.0 Setup —
Configuring experimental options Installing - - -
Which bleeding-edge features would you like to enable? Please wait while Setup installs Git on your computer. Compleung the Git SEtup Wizard
Setup has finished installing Git on your computer. The
Extracting fles application may be launched by selecting the installed
il hortouts,
[ Enable experimental support for pseudo consoles. C:'WProgram Files WGit mingws4 Wb tds. 6 WzdataWafricafLagos sner
(NEW") This allows running native console programs like Node or Pythonin a Click Finish to exit Setup.
Git Bash window without using winpty, but it still has known bugs. -
[] Launch Git Bash

View Release Notes

< Back Cancel

»
»

Install completed..!!
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Change your inference model into your local webcam...!l!! (2)

= 5] Cloning the repository and installing dependencies

git clone https://github.com/tensorflow/models.git

B Anaconda Prompt (anaconda3) - git clone httpsy//github.com/tensorflow/models.git

add add file contents to the index

my Move or rename a file, a directory, or a symlink
restore Restore working tree files

i Remove files from the working tree and from the index
sparse-checkout Initialize and modify the sparse-checkout

examine the history and state (see also: git help revisions)
bisect Use binary search to find the commit that introduced a bug
diff Show changes between commits, commit and working tree, etc
arep Print lines matching a pattern
log Show commit 1ogs
show Show various types of objects
status Show the working tree status

grow, mark and tweak your common history
branch List, create, or delete branches
commit Record changes to the repository
merge Join two or more development histories together
rebase Reapply commits on top of another base tip
reset Reset current HEAD to the specified state
SWitch Switch branches
tag Create, list, delete or verify a tag object signed with GPG

col labarate (see also: git help workf lows)
fetch Download objects and refs from another repository
pul |l Fetch from and integrate with another repository or a local branch
push Update remote refs along with associated objects

‘git help —a' and 'git help —g' list available subcommands and some
concept guides, See 'git help <command=' or 'git help <concept:='

to read about a specific subcommand or concept .

See 'git help git' for an overview of the system.

Cloning into '‘models'. ..

remote: Enumerating objects: 63, done,

remote: Counting objects: 100% (83/63), done.

remote! Compressing objects: 100% (62/62), done.

Feceiving objects: 21% (8317/42458), 32.25 MIE | 3.91 MIiB/s




Change your inference model into your local webcam...!l!! (2-1)

= 5-1] Verify new folder “models” in the current directory.

1=
lta 1),
MIB | 3

et N2 0=

wh) L Fall Wl W

W2 02024

IVPL .



Change your inference model into your local webcam...!l!! (2-1)

= 5-2] Cloning the repository and installing dependencies

install Cython
install contextlib2
install pillow
install 1xml
install jupyter
install matplotlib

= 6] Install COCO API

« COCO is a large image dataset designed for object detection, segmentation, person keypoints
detection, stuff segmentation, and caption generation.

git clone https://github.com/cocodataset/cocoapi.git
cd cocoapi/PythonAPI

make cp -r pycocotools <path_to tensorflow>/models/research/

pip install
"git+https://github.com/philferriere/cocoapi.git#egg=pycocotools&subdirectory=PythonAPI"

Windows(Anaconda3)
CIIVPL .




Change your inference model into your local webcam...!!!! (3)

= 7] Protobuf Installation/Compilation

« Protobuf can be downloaded from https://github.com/protocolbuffers/protobuf/releases. After

downloading you can extract the folder in a directory of your choice (v3.3.0 is recommended).

« v » wicl » practices » TesorflowAPl » tf2.2
~ = - 2T LR o= 3

* EAE
e models 25 :‘E ?:‘

protoc-3.3.0-win32 202 24 8% oY =G
4 oezc - " - .

HE protoc-3.3.0-win32 2% . AT File

= =4 | tf2.2_object_detection_tutorial_Image2 2= Python source fil
= AR

= Gocgle Drive File Stream (D)
object_detection
TE|O| DI =E(=A)
AR

B REAAM(EE)

« Compile Proto buffer and installation

./bin/protoc object detection/protos/*.proto --python out=.

or [

» 2.2 » models » research I

« Copy “protoc.exe” to “models/research” folder. * B1R

W HE

* Run o

5 24

= 4T

(—- I\/F)l. Protoc.exe object detection/protos/*.proto --python out=. = Google D il Steam (D)

chject_detection

FIMITIWShAl = HY

learning_unsupervised_learning
lexnet_nc

[fads

Im_1b

Im_cemmonsense
stm_object_detection

marce

maskgan



https://github.com/protocolbuffers/protobuf/releases

Change your inference model into your local webcam...!!!! (4)

After installation properly, you can see some generated pb files in “protos” folder.

€« 4 » vicl » practices » TesorflowAPl » tf22 » models » research » object_detection » protos
A oz ) et 2t g% a7
 SAEA
rcach oY =0
B e s 0 e = e
ne2=Es - .
o2 || ancher_generator proto 1KB
5 =A [ Tanchoi_generator poz— TKE
ENCNor_generstor_pb:
=] AR || argmax_matcher proto 2KB
s Google Drive File Stream (04) | 2rgmasx_matcher_pb2 SKB
object_detection |_| bipartite_matcher proto PROTO It KB
9 E| 0| C) o B = 7)) | | bipartite_matcher_pb2 Pythen source file 3KB
= e
oA A || box_coder.proto PROTO I+ 1KB
- | | box_coder_pb2 Pythen source file TKB
FAXEHAMEE ) .
I2RANEE) || box_predictor.proto PROTO Lt 8KB
& OneDrive || box_predictor_pb2 Pythen source file 35KB
- |1 calibration.proto PROTO I+ 3KB
Hi pC | | calibration_pb2 Pythen source file 25KB
B 3D 7K [] center_net prote PROTO IHY 11K8B
¥ 203.153.147.55-IVPL | | center_net_pb2 Python source file 36KE
J o2=c | ] eval.proto PROTO It Z 7KB
B szu L1 n'a\.-'al_pb2 Pythen source file 23KB
5 =4 || faster_renn.proto PROTO 10KB
_ | | faster_renn_box_coder.proto FROTO Lt 1KB
I =2 S . . ,
|| faster_renn_box_coder_pb2 Python source file 4KB
=] AHE . £
=] AT | | faster_renn_pb2 Pythen source file 28KB
- || flexible_grid_ancher_generator.proto PROTO I+ 1KB
i, EE 023 (C) | ] flexible_grid_ancher_generator_pb2 Python source file 6KB
o= Google Drive File Stream (D) | | graph_rewriter.proto PROTO I+ 1KB
 KImBG-SSD1 (G) || graph_rewriter_pb2 Pythen source file SKB
K SAMSUNG (H) || grid_anchor_generator.proto PROTO I+ 2KB
KimBG SSD‘2 © || grid_anchor_generator_pb2 Pythen source file SKB
o KimBG- (I: . -
|| hyperparams.proto PROTO Otz SKB
= KIMmBG-55D1 (G3) || hyperparams_pb2 Python source file 27KB
examples |_] image_resizer proto PROTO It SKB
MailDB | | image resizer_pb2 Pythen source file 20KB
Music || input_reader proto PROTO I+ TKB
|| input_reader_pb2 Python source file 22KB
)| A S
OpenCv3.4.2 Bira || keypoint_box_coder proto PROTO I+ 1KB

Python source file 4KB

r I V P L OpenCW4.1.1.Bxra v [ keypoint_box_coder_pb2 7 4
. o=
5878 TS 84
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Change your inference model into your local webcam...!!!! (5)

= 8] Add necessary environment variables and finish Tensorflow Object Detection API
installation.
* On Linux

export PYTHONPATH=$PYTHONPATH:<PATH_TO TF>/TensorFlow/models/research export

PYTHONPATH=$PYTHONPATH:<PATH_TO_TF>/TensorFlow/models/research/object_detection export
PYTHONPATH=$PYTHONPATH:<PATH_TO TF>/TensorFlow/models/research/slim

« On Windows

— you need to at the path of the “research” folder and the “research/slim” to your PYTHONPATH
environment variable (if you don’t have, make this parameter using “MZ257|"))

v i SARY|
== PNES-1 - [m] X A B shid
e o ! A8 &4 X
A B HOT » ALE U EHE 5 ARE v O HOEZM »
¥ ce=s ° TEH0E HEgY 1T AxzEs A
= 24 HoE = HEE O O 7|2 Fe w7 N
S = == O] LHEE HEoAE S E1250F 2L
AR B[R .
= GOOgle Drive File Stream (D) % = 7t Windows 53 M
t

$ =

Windows 10 Pro

=
© 2018 Microsoft Corporation. Al rights reserved == Wl nd OWS ‘IO AlZt ST ESHM QR[22 A U 7H H22

object_detection

TE|O|Clo1R sl ER)

e e =Em
PR EHUM(BE =
IERAAEE) EET T Intel(R) Core(TM] 17-7708 @ 360GHz 3.60 GHz
& OneDrive 27X E HE2ZRAM): 64.0GB NER ZET
AEEEE B4H|E 2F HH, x64 7|8 ZEH M
AMEL EDCIN DEE HE 5E 28
v Emure 52 B EK Ol CIAEH0I0] ST & Y& B & B4 20| B2 tEA S1EM 2EE %2 32 47
s
B = TEE 02 S0E 2 TP 12 4T >
B 208 P 22AG e ) HED..
3o AlE 3150 DH(EP) ZRH0E DESKTOR-NICSBDO Qum =z
HH HEH & DESKTOP-NJCSBDO

B =2 A Z20A E71(E) e um MNE =D
= =4 EEERaE WORKGROUP AlZE AR AAE 2R U OHI EE
o & TortoisesvN >

AR =903 caojE Az
Sh7 HERS S fEm UBE PUALILL Mioosoh ATEY0 A2 E 2Em
b e HIEQ3 E2H0|8 A JB7|(Q).
. FE 1D: 00330-80000-00000-AATE7 Qu=7 gx
i, 22 HEY3 9% £7H1) —

=
= Gog = =3 B (M)
AFI(D) .
= Mmooz BR7IM) o
sol

85

I V P = K | = EHEMN
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Change your inference model into your local webcam...!!!! (6)

7 HE x 7 B EHE X
viclof Dk AR B
ClsersviclwpracticeswTesorflowAPiwresearch ME THET|(N)
27 o 2 CotUserswyiclwpracticespTesorflowAPiwresearchwslim, | |
BOOST.1.56.0 < wlocalwboclrstj -56.0 IC “UsersWviclWpracticeswTesorflowAPIW2 2Wmodelswresearch " HE(E
oneonve CUserscwOnaDrve C wUsersivichipracticeswTesorflowAPH#T2 2% modelsiresearchislim | |
OneDriveConsumer C#UsersiviclOneDrive | e s mmm s mmm m e m mmm m mm w — T
Path CHUsersiviclwAppDatawLocalwMicrosoft ., =0 7|(B)...
AL
HE BETIN).. BIE.. AR (D) AHO)
HE =W

OrEHE 01=(0)

C:WUserstviclWpracticesWTesorflowAPI#tf2.2Wmodelsiresearch
C:WUserstviclWpracticesWTesorflowAPI#tf2.2WmodelstresearchWslim

IVPL .



Change your inference model into your local webcam...!!

= 9] Final Install and Setup of Object detection API
1 n
* 1) Go to "models/research” folder.
. copy ing og ectfgetectiongmoge}Sgterasfmoge:sxinge?tionfr?snetfvegtffaéﬁséwoé —> bgiIdWIibW@szchgﬁtectiongm?de\SWkerasfmode\s
. i t_detecti | i vl > i i ject_detecti _|
. 2) Run the foIIowmg step by step, Coby N9 obect dotect |ominode | keras_tiods | Hob1 | enat 1 t12_test py > bul (W] Tbob, ect Getect jorMnogs |<Hieras_models

I
!
]
copy ing abject_detect lonttmade | stkeras_mode | smobi lenet _v2.py —> bul ldWl ibkobject _detect ionfimode | skeras_mode s
copying object_detect ionttmode | sttkeras_mode|s#mobi lenet w2 tf2 test py —> builditl ibffobject_detect iontmode | stkeras_models

]

!

!

]

copying object_detect lonttmode | sttkeras_mode | s#mode | _utils.py —> bulldi! ib#object_detect iontnode | sHkeras_model s

copy ing object_detect forfmode | sttkeras_mode | sWresnet _vl . py —> bul [dil ibHob]ect_detect iontmode | stkeras_models

copying object_detect lonttmode | sttkeras_mode | sWresnet _wi1_tf2_test.py —> builditl ibfobject _detect ion#mode | sWikeras_models

copying object_detect lomimode | stkeras_mode|sWtest_utils. py —> bui ld#l ibitob]ect_detect lonkmode | shkeras_node |

copying object_detect lonttmode | sttkeras_modelsW__init__.py —> buildil ibWobject _detect ionttmode [sttkeras_models

Creating bui ldil ib¥ob]ect _detect lonftpredictorsitheads

copying object_detect lonttpredictorsitheadsihox_head. py — bul ldi ibHoblect _detect lonfipredictorsitheads

copying object_detect lonftpredictorsitheadsibox_head_tf1_test . py —> bui [ditl Ibfobject_detect ionMpredictorsiheads

copying object_detect ionttpredictorsitheadstc lass_head . py —> bui Idit| ibfobject_detect ion#predictorskheads

copy ing object_detect lonttpredictorsitheadste lass_head_tf1_test.py — bul I ibiab]ect _detect lonfipredictorsttheads

copying object_detect lonftpredictorsttheadsihead. py = bul [d#| ibKobject _detect ion#predictorsitheads

copy ing object_detect lonttpredictorsitheadsitkeras_box_head.py — bulldi! ibiobject_detect iontipredictorsttheads

copying object_detect lonttpredictorsttheadsitkeras_box_head_tf2_test .py —> bul lditl ibMob]ect_detect lonttpredictorstheads

copying object_detect lonttpredictorsitheadsiiceras_class_head py —> bui ld¥lib#object_detect lonWpredictorskheads
]
J
]
]
]

cd models\research
python setup.py build

python setup.py install

copying object_detect lonftpredictorsitheadsttkeras_class_head_tf2_test.py —> builditl ibfobject_detect ionttpredict orsitheads
copying ob]ect_detect lonttpredictorsitheadsiiceras_mask_head.py —> buildi| ibHobject _detect ionfipredictorsttheads

copying object_detect loriipredictorsitheadsikeras_mask_head_tf2_test py —> bui [l ibiob]ect _detect iontoredictorskheads
copying
copy ing

B Anacor ron aconda3) hon se all -

object_detect lonttpredictorsitheadsiikeypoint _head. py —> bui [difl Ibftobject_detect fontpredictorshheads
object _detect iontipredictorsttheadstieypoint _head_tf1_test .py —> bul|c|ibkobject _detect ionfipredictorsiheads
) W orsiheadsiimask_head . py —> bul [d# ] ibWobject _detect lonkpredictorskheads

© © M o sttheadstnask_head_tf1_test.py —> buildil ibfobject_detect ionpredictorsiiheads
by te-compiling bul ldibdist  win-amd6d#egabobject _detect lonidataset _toolsWcontext _roennfereate_cococameratraps_tfexample_main.py to create_cococameratrapforsitheads# init_.py —> bul Id#l ibHob]ect _detect lonitpredictorsitheads
s_tfexample_main.cpython-37. pyc lorfttpu_exportersitestdata
byte-compi ling bul ldifbdist  win—amdGdeggiobject _detect ionktdataset _toolsWcontext _rennffcreate_cococameratraps_t fexample_tf2_test.py to create_cococameraportersitestdataW__init__.py —> bulld#l ibiobject_detect ion#tpu_exportersWtestdata
traps_tfexample_tf2_test.cpython-37. pyc
byte-compiling buildibdist  win-amd6d#egotobiect _detect ionkdataset _toolsWcontext _ronnfgenerate_detect ion_data.py to generate_detect fon_data. cpython-37. f%PKG 1HED
e ORERGIREG ) ‘
byte—compi|ing bui |dibdist  win-amdGdeggiobject detect ionfdataset _toolshcontext rcnnMgenerate detection data tf2_test.py to generate_detect ion_data_tfpct_detection. egg-infotidependency_|inks. txt
2 test.cpython-37.pyc etect fon, egg-infolirequires, txt
byte-compi|ing buildibdist win-amd64#eggiobject _detect jontdataset _toolshcontext _rcnmigenerate_embedding data.py to generate_embedding_data. cpython-37 pt_detection.egg-infodton level txt
by tect [on. egg—Inf oWSOURCES . txt

. i i i i ; i i i tect jon. egg-inf oMSOURCES . txt
gy%gsiégg;iggﬁ_g%ng@bd|5t‘W|n andGdegoiobject _detect fonMdat aset_toolsWcontext _renn¥generate_embedding data tf2_test.py to generate_embedding data tf tect 1on. 60— Inf OHSCURCES 1yt
byte—compiling bul lditbdist  win—-amd6degoitobject _detect ion¥dataset _toolsHcontext _renn¥__init__ py to __Init__.cpython-37.pvc
byte-compiling buildibdist . win-amd6d#egotobject _detect ionMdataset _toolsWoreate_coco_tf_record. py to create_coco_tf_record.cpython-37.pyc
Dyte-compl Ling bul lcibdist  win-amdé4degaobject _detect lonidataset _toolsWereate_coco_tf_record_test py to create_coco_tf_record_test.cpython-37.pyc
byte-compiling buildibdist win-amd6ddegatobject _detect lonkdataset _toolsMereate kitti_tf_record.py to create kitti_tf_record.cpython=37.pyc
Dyte-compl L ing bul [cibdist  win-amd6degatobject _detect jonidataset _toolsWoreate_kitti_tf_record_test.py to create_kitti_tf_record_test. cpython—37.pye
byte-compiling bulldébdist win-amd6d#egatobiect detect ionMdataset _toolsWereate oid tf_record.py to create_oid_tf_record.cpython-37 pyc
Dyte-compl Ling bul [cibdist  win-amd6iftegatobject _detect jonkdataset _toolsWoreate_pascal _tf_record.py to create_pascal_tf_record cpython-37.pyc
byte-complling bul ldibdist win-amd6d¥egabobiect detect lonMdataset _toolsWereate pascal _tf_record test.py to create_pascal tf_record_test.cpython-37. pyc

tureskz020-2WCamput ery 1 siontPract icestTensort low_ObjectDetect ion#t f2. 2¥mode | stresearch>

byte—compiling bul lditbdist  win—-amd6degoitobject _detect ionkdataset _toolsMereate_pet_tf_record.py to create_pet_tf_record.cpython-37. pyc

Dy te-compiling bulldibdist  win-amd6dfegotobiect _detect ionfdataset _toolsWoid_hierarchical_labels_expansion.py to oid_hierarchical _label|s_expansion.cpyt
hon-37. pyc

byte-compiling bulldiébdist win-amd6d#egotobiect _detect ionkdataset _toolsWoid_hierarchical _labels expansion_test.py to oid_hierarchical_labels expanzion
test.cpython-37.pyc

byte-compiling buildébdist win-amd6d#egotobject detect ionddataset _toolsHoid_tfrecord_creation. py to oid_tfrecord_creation.cpython-37.pyc
Dyte-compl ing bul | cibdist  win-amdGiftegatonject _detect lonkdataset _toolsWoid_tfrecord_creation_test . py to old_tfrecord_creation_test.cpython-37.pyc
byte-compiling bulldi#bdist win-amd6ddegatobject _detect londdataset toolsWseq_example_util . py to seq_example_util.cpython=37.pyc

by te-compiling bulldibdist . win-amd6dfegatobject _detect ionfdataset _toolsHzeq_example_util_test py to seq_example_util_test. cpython-37.pyc
byte—complling bul [difbdist  win—amdedegatobject _detect lonfdataset _toolsktf_record_creation_util.py to tf_record_creation_util. cpython-37.pyc

Dy te-compiling bulldibdist  win-amd6dfegotobiect _detect lonMdataset _toolsWtf_record_creation_utl|_test.py to tf_record_creation_util_test. cpython-37. pyc)

byte-compiling bulldibdist win-amd6dfegofobject _detect lonfdataset _toolsM_init__ py to __init__.cpython=37 pyc

Dyte—compl L ing bul lcibdist  win-amd6degatiobject _detect jonkidat a_decodersht f_examp|e_decoder.py to tf_example_decoder. cpython-37.pyc

byte-compiling bulldibdist win-amd6d#egotobject _detect ionMdata_decodershtf_example_decoder_test.py to tf_example_decoder_test cpython-37.pyc
Dyte-compl Ling bul [cibdist  win-amd6iftegattobject _detect jonktdat a_decodersht f _sequence_exanple_decoder.py to tf_sequence_example_decoder . cpython—37. pyc
byte-compiling bulldifbdist win-amd6d¥egabobiect detect ionddata_decoderst f_sequence_example_decoder_test.py to tf_sequence_example_decoder_test . cpythol
=37 . pyc




Change your inference model into your local webcam...!!!! (8)

% To test if everything is working correctly, run the object_detection_tutorial.py from
the object_detection folder.

(BBKIm_tfe.2) C:#lUsers#yviclfpract icesWTesorf |owaP [#tf2 . 2Hnode | stresearchifon ] ect _detect jon=python t2.2_object_detection_tutorial_Image.py

2020-07-26 17:05:57.144940: | tensorf low/stream_executor/plat form/default /dso_loader cc:44] Successiully opened dvnamic |ibrary cudart64_101.dl1

[INFO] TF werion = 2.2.0

[INFO] Downloading model and loading to network © ssd_mobilenet_wi_coco 2017 _11_17

2020-07-268 17:06:03.972864: | tensorflow/stream_executor/platform/defaul t /dso_loader cc:d44] Successful ly opened dynamic |ibrary nveuda.dl

2020-07-28 17:06:04.184317: | tensorf low/core/common_runt ime/gpu/opu_device cc:1561] Found device O with properties:

pciBuslD: Q000:01:00.0 name: GeForce GTX 1070 Ti computeCapability: 6.

coreClock: 1. 88SGHZ coreCount: 19 deviceMemorySize: #.00GiB deviceMemoryBandwidth: 238 6BGIE/s

2020-07-28 17:06:04, 198185 tensorf low/strean_executor/platform/defaul t/dso_loader. cci44] Successful lyv opened dynamic |ibrary cudart64_101.dI

2OR0-07-28 (0604, 938533 tensorf low/stream_executor/plat form/defaul t /dso_loader cc: Successful ly opened dynamic |ibrary cublasBd_10.d|

2020-07-28 17:06:06.007306: tensorf low/stream_executor/platform/default /dso_loader, cc: Successfully opened dynamic |ibrary cufftéd 10.dl

c0e0-07-28 (0B 06, 380861 tensorf low/stream_executor/plat form/defaul t /dso_loader cc: Successful Iy opened dynamic library curand6d_10.dl

2020-07-28 17:06:07.682430: tensorf low/stream_executor/plat form/default /dso_loader. cc: Successfully opened dynamic |ibrary cusolvergd_10.d

2020-07-28 17:06:08. 346073 tensorf low/stream_executor/platform/default /dso_loader, cc: successful Iy opened dynamic |ibrary cusparsegd_10.d

2020-07-28 V0BT TODI T tensorf low/stream_executor/platform/defaul t /dso_loader .cc: Successful ly opened dynamic |ibrary cudnngd_7.dl

2020-07-28 17:06:11.706709: tensorf [ow/core/common_runt ime/gou/gpu_device cc:1703] Adding visible gpu devices: 0

c0e0-07-28 BT T10814: tensorf low/core/platform/cpu_feature_guard.cc:143] Your CPU supports instructions that this TensorFlow binary was not co

%02070?728 0611, 723463 tensorf low/compi ler/xla/service/service.coi168] LA service 0x1e492690330 initialized for platform Host (this does not o
. Devices:

2020-07-28 0B 11 Taze0t: tensorf low/compi ler/xla/service/service.coi178]  StreamExecutor device (0): Host, Default Yersion

2020-07-28 17:06:11. 737579 tensorf low/core/common_runt ine/gou/gpu_device cc:1961] Found device O with properties:

pciBuslD: OOOO 01 00 0 name: GeForce GT¥ 1070 Ti computeCapability: 6.

coreClock: 1.683GHz coreCount: 19 deviceMemorySize: 8.00GIB deviceMemoryBandwidth: 238.66GIB/s

F020-07-28 170611, 748816 tensorf low/strean_executor/plat form/default /dso_loader . co:44] Successful ly opened dynamic |ibrary cudart6d_101.dl|

2020-07-28 111.754513: tensorf low/stream_executor/platform/default /dso_loader, cc: Successful Iy opened dynamic |ibrary cublastd 10.d|

2020-07-28 1.759799: tensorf low/stream_executor/platform/default /dso_loader. cc: Successful ly opened dynamic |ibrary cufftg4_10.dl

P020-07-28 1. 7BER3E6: tensorf low/stream_executor/platform/defaul t /dso_loader .cc: Successful Iy opened dynamic |ibrary curandgd_10.d|

2020-07-28 1. 770614 tensorf low/stream_executor/platform/default /dso_loader, cc: successful Iy opened dynamic |ibrary cusolvergd_10.d|

P020-07-28 1. F76BET . tensorf low/stream_executor/platform/defaul t /dso_loader .cc: Successful ly opened dynamic |ibrary cusparsegd _10.dl

2020-07-28 1.7583529: tensorf low/stream_executor/platform/default /dso_loader, cc: Successful ly opened dynamic |ibrary cudnngd 7.dl

2020-07-28 (11.7868763: | tensorf low/core/common_runt ime/gpu/gpu_device co:i703] ing visible gpu devices: 0

o )

2.

B |

B object_detection

P020-07-28 269435 | tensorflow/core/common_runt ime/gpu/gpu_device cc:1102] interconnect StreamExecutor with strength 1 edge matrix:
2020-07-28 275384: | tensorflow/core/common_runt ime/apu/gpu_device cc:1108]
2020-07-28 (12.279525: | tensorf low/core/common_runt ime/gpu/gpu_device cciiigl]
2020-07-26 17:06:12.253103: | tensorf low/core/common_runt ime/gpusapu_device cc:1247] Created TensorFlow device (/job:localhost/replica:0/task: 0/device

physical GPU (device: 0, name: GeForce GTX 1070 Ti, pci bus id: 0000:01:00.0, compute capability: 6.1)
P020-07-28 17:06:12.297587: | tensorf low/compiler/xla/service/service.cci168] L& service Oxledbfds2930 initialized for platform CUDA (this does not o

. Devices:
020-07-28 17:06:12, 304557 | tensorf low/compi ler/xla/service/service o 176]  StreamExecutor device (0): GeForce GTX 1070 Ti, Compute Capability 6.1 -
[<tf Tensor 'image_tensor:0' shape=(Mone, MNone, MNone, 3 dtype=uintss] s s i51% person: 1%
test_imagesWimagel jpg 1S being processed person: 50% 1 i
2020-07-26 17:06:19, 478835 | tensorf low/stream_executor/platform/default /dso_loader cci44] Successfully opened dynamic |ibrary cudnngd_7.dl| ’1: ] -
2020-07-268 17:06:20. 180026 W tensorflow/stream_sxecutor/gpu/redzone_al locator.cci814] Internal: Invoking GPU asm compilation is supported on Cuda non- -
Relying on driver to perform ptx compllation. posonigk

1
1
1
B
B
B
1
1
1

-1 =

$x

person: 58%
2020-07-26 17:06:20,216362: | tensorf low/stream_executor/platform/default /dso_loader cc:44] Successfully opened dvnamic |ibrary cublased_10.dl




Change your inference model into your local webcam...!!!! (8-1)

< If you have the foIIowing error (No module named ‘object_detection’),

VisionWPract icesiTensorf low_ObjectDetect jontt {2, E¥node [ sitresearchffobject _detect ionzpython tf2.2_0
tar/platform/defaul t /dso_loader.cc:44] ¢ sfully > library cudarted 101 .dl|

' line 16, in <module=

VisionPract icesiTensorf low_ObjectDetect iomt {2, flmode | stiresearchifobject _detect ion=

than you can reboot your system. This error usually occurs if you fail to set the
PYTHONPATH in your system. Than try again.
s |IF you have another error, you have to mstaII tf-sllm package

Searchmobect _detect lon=python 1. 2_0)

- library cudartgd 101.d1 |

>>pip install --upgrade tf-slim

IVPL .



“ One more point...!I!! In “object_detection_tutorial.py “, “PATH_TO_LABELS" setting
should be pointed correctly. Otherwise, you can see the following error:

moputeryisionifPract 20 jectDetec i 2t oH httoh ject_detect io tthon tf2.2_0

utor/platform : 44 fully opene amic libra arted_101.d1 |

tionmtfe S ct (e ot i el_map_util

ect jont#tfe Sh Ct_detect ion ilsWlabel _map util

ensaorf low ObjectDetect ionWt e, 2mode | sk chitobject _detect iontut | Islabel _map_util

wipythont ] bW ioff i le_io.py", line 116, in read

thontl ibWiow ile_io.py", line 79, in _pre

OIVPL o0



Change your inference model into your local webcam...!!!! (9)

OIVPL

= Source insight: object_detection_tutorial.py

import numpy as np

import os

import six.moves.urllib as urllib
import sys

import tarfile

import tensorflow as tf

import zipfile

from collections import defaultdict
from io import StringlO

from matplotlib import pyplot as plt
from PIL import Image

from IPython.display import display
import pathlib

from object_detection.utils import ops as utils_ops
from object_detection.utils import label_map_util
from object_detection.utils import visualization_utils as vis_util

import cv2
cap = cv2.VideoCapture(0, cv2.CAP_DSHOW) # or cap =
cv2.VideoCapture(" <video-path>")

# patch tf1 into "utils.ops’
utils_ops.tf = tf.compat.v1

# Patch the location of dfile
tf.gfile = tfio.dfile

print("[INFO] TF verion = " tf._ version_)

#--- Model Preparation ----#
def load_model(model_name):
#--- 1) tf 1.x model base url
#base_url = 'http://download.tensorflow.org/models/object_detection/'

#--- 2) tf 2.2 model base url
base_url = 'http://download.tensorflow.org/models/object_detection/tf2/20200711/'

model_file = model_name + "tar.gz'

model_dir = tf keras.utils.get_file(
fname=model_name,
origin=base_url + model_file,
untar=True)

model_dir = pathlib.Path(model_dir)/"saved_model"
model = tf.saved_model.load(str(model_dir))
return model

# List of the strings that is used to add correct label for each box.

PATH_TO_LABELS =
os.path.join('C:/Users/vicl/practices/TesorflowAPI/tf2.2/models/research/object_detection/dat
a''mscoco_label_map.pbtxt’)

category_index = label_map_util.create_category_index_from_labelmap(PATH_TO_LABELS)

# If you want to test the code with your images, just add path to the images to the
TEST_IMAGE_PATHS.

#PATH_TO_TEST_IMAGES_DIR = pathlib.Path('models/research/object_detection/test_images’)
PATH_TO_TEST_IMAGES_DIR = pathlib.Path('test_images')

TEST_IMAGE_PATHS = sorted(list(PATH_TO_TEST_IMAGES_DIR.glob("*.jpg")))
TEST_IMAGE_PATHS



Change vour inference model into

== d

#--- Detection --#

model_name = 'ssd_mobilenet_v1_coco 2017_11_17'

print('[INFO] Downloading model and loading to network : '+ model_name)
detection_model = load_model(model_name)
print(detection_model.signatures|'serving_default'].inputs)
detection_model.signatures|'serving_default'].output_dtypes
detection_model.signatures|['serving_default'].output_shapes

def run_inference_for_single_image(model, image):
image = np.asarray(image)
# The input needs to be a tensor, convert it using “tf.convert_to_tensor'.
input_tensor = tf.convert_to_tensor(image)
# The model expects a batch of images, so add an axis with “tf.newaxis’.
input_tensor = input_tensor[tf.newaxis,...]

# Run inference
model_fn = model.signatures['serving_default']
output_dict = model_fn(input_tensor)

# All outputs are batches tensors.
# Convert to numpy arrays, and take index [0] to remove the batch dimension.
# We're only interested in the first num_detections.
num_detections = int(output_dict.pop('num_detections'))
output_dict = {key:value[0, :num_detections].numpy()
for key,value in output_dict.items()}
output_dict['num_detections'] = num_detections

# detection_classes should be ints.
output_dict['detection_classes'] = output_dict['detection_classes'].astype(np.int64)

# Handle models with masks:
if 'detection_masks' in output_dict:
# Reframe the the bbox mask to the image size.
detection_masks_reframed = utils_ops.reframe_box_masks_to_image_masks(
output_dict['detection_masks'], output_dict['detection_boxes],
image.shape[0], image.shape[1])
detection_masks_reframed = tf.cast(detection_masks_reframed > 0.5,
tf.uint8)
output_dict['detection_masks_reframed'] = detection_masks_reframed.numpy()

return output_dict

our local webcam...!!!!
def show_inference(model, image_path):
# the array based representation of the image will be used later in order to prepare the
# result image with boxes and labels on it.
image_np = np.array(Image.open(image_path))
# Actual detection.
output_dict = run_inference_for_single_image(model, image_np)
# Visualization of the results of a detection.
vis_util.visualize_boxes_and_labels_on_image_array(
image_np,
output_dict['detection_boxes'],
output_dict['detection_classes'],
output_dict['detection_scores'],
category_index,
instance_masks=output_dict.get('detection_masks_reframed', None),
use_normalized_coordinates=True,
line_thickness=8)

#display(Image.fromarray(image_np)) #<-- this got an error...!!!
#--- Using openCV, we want to show the results.... #
cv2.imshow('object_detection’, cv2.resize(image_np, (800, 600)))

def run_inference(model, cap):
while cap.isOpened():

ret, image_np = cap.read()

# Actual detection.

output_dict = run_inference_for_single_image(model, image_np)

# Visualization of the results of a detection.

vis_util.visualize_boxes_and_labels_on_image_array(
image_np,
output_dict['detection_boxes'],
output_dict['detection_classes'],
output_dict['detection_scores'],
category_index,
instance_masks=output_dict.get('detection_masks_reframed', None),
use_normalized_coordinates=True,
line_thickness=8)

cv2.imshow('object_detection’, cv2.resize(image_np, (800, 600)))

if cv2.waitKey(25) & OxFF == ord('q"):
cap.release()

cv2.destroyAllWindows()
hraals



Change your inference model into your local webcam...!!!l (11)

#-- Run it on each test image and show the results: --#

for image_path in TEST_IMAGE_PATHS:
print(str(image_path)+' is being processed...!!!")
show_inference(detection_model, image_path)
cv2.waitKey(0)

#-- Web camp-based detection run..!!! ---#
#run_inference(detection_model, cap)

©IVPL 03
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Applying your trained model into your local webcam...!!

< Check on your local Tensorflow version and one in Google Colab:
= You should verify your local Tensorflow version as the same one of Colab’s

[ 1 import itertools
inport os

inport matplotlib. pylab as plt
import numpy as np

inport tensorflow as tf
inport tensorflow_hub as hub

print("TF version: ", tf.__version__]
print{"Hub version:", hub.__version__)
print("GPU is", "available” if tf.config.|ist_physical_devices('GPI') else "NOT AYAILABLE")

TF version: 2.2.0
Hub version: U.8.0
GPU is available

. — Same TF version

Googl?e Colab Local PC

OIIVPL 5



Applying your trained model into your local webcam...!!

% Make “local_models” and copy your inference files (trained tar.gz file) into the

“local_models”. Decompress xxx.tar.gz file.

OIVPL

<« v 4 > vicl » practices » TesorflowAPl » 2.2 » models » research » object_detection
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i EE LRI O

= Google Drive File Stream (D)

meta_architectures
metrics
medels
packages
predictors
protos
samples
test_data
test_images
tpu_exporters
utils
| ] _init_
|&| Card_Trainedoutput
|&| Card_Trainedoutput_H264
| | CONTRIBUTING.md
| | eval_util
| | eval_util_test
| | expert_inference_graph
| | export_tflite_ssd_graph
| | export_tilite_ssd_graph_lib

U mvmnrk Hlikn red aranh lih H1 farck

T T I R O I L I I I v

<« v | » vicl » practices » TesorflowAPl » 1f2.2 » models » research object detection » local_models » card efficientdet dO_tpu-32_10000

2 o2

& EAHRI| I——=———____.i
checkpoint
HHE =R 1
. [feEC 1 saved_model :
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& £4 [
=] A

= Google Drive File Stream (D7)
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Applying your trained model into your local webcam...!l!l (3)

“ Then change your source file to load your trained model data as the following:

OIVPL

In my case,

def load_model(model_name):

~N~S~ A~~~

#--- 2) tf 2.2 model base url

#base_url = 'http://download.tensorflow.org/models/object_detection/tf2/20200711/' #not working....!!!
#model_dir = 'local_models/card_efficientdet_dO_tpu-32" # efficientdet_d1

model_dir = 'local_models/'+model_name # efficientdet_d1

model_dir = pathlib.Path(model_dir)/"saved_model" A o= - o= =7
print('[INFO] Loading the modle from '+ str(model_dir)) [ ;Eck_pc_i: - _I
model = tf.saved_model.load(str(model_dir)) —>

| saved_model

ol o o

I = pipeline 2020-07-2

return model

# List of the strings that is used to add correct label for each box.

#-- my trainging data label loading

PATH_TO_LABELS = 'data/cardsNew1_label_map.pbtxt' #'data/mscoco_label_map.pbtxt'
category_index = label_map_util.create_category_index_from_labelmap(PATH_TO_LABELS

# If you want to test the code with your images, just add path to the images t
#PATH_TO_TEST_IMAGES_DIR = pathlib.Path('models/research/object_det
PATH_TO_TEST_IMAGES_DIR = pathlib.Path('test_images')

TEST_IMAGE_PATHS = sorted(list(PATH_TO_TEST_IMAGES_DIR.
TEST_IMAGE_PATHS

e TEST_IMAGE_PATHS.
fon/test_images’)

("*jpg"))

#--- Detection --#
model_name = 'card_efficientdet_d0_tpu-32_10000 ' #'centernet_resnet50_v1_fpn_512x512_kpts_coco17_tpu-8'
#'efficientdet_d0_coco17_tpu-32' #'ssd_mobilenet_v1_coco_2017_11_17"

print('[INFO] Downloading model and loading to network : '+ model_name)

detection_model = load_model(model_name) 96



% Save the changed code as "tf2.2_object_detection_tutorial_WebcamLive_PokerCard.py”
< Then run your inference python script as:

>>python tf2.2_object_detection_tutorial_WebcamLive_PokerCard.py

r |y
i

: 4
[ Hinine: 79%
115 queen: 66%
] "
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Thank you for your attention.!!!
QnA

http://ivpl.sookmyung.ac.kr



