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Figure 1 Machine Learning and Deep Learning are subsets of Artificial Intelligence.
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Human Vision System
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Brain

(sensing device responsible for (interpreting device responsible for
capruring images of the environment) understanding the image content)

Computer Vision System
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Input Sensing device Interpreting device Output

Figure 2 n3719714%8a9 Computer Vision
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Figure 3 779 Binary 930 NINY2-6)
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Figure 4 77" RGB
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Figure 5 Grayscale
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Grayscale image (32 x 16)
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gray pixel
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white pixel
Figure 6 Greyscale image (71 TW3zAUAIN)
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Image Processing
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Figure 9 n3¥UIUN17 Feature Extraction

n133untaya (Classification) N¥a9zvinsaiialunansedidniundeya (Classifier) L
IMUENNIANLY0ITLA TUnBULALINMBIAMANYUEIINTUABUABUNTILAZAIANTAINATNEVDS

[V 4 S 1 [ J o a v £ v 1
SUNW HARNTYDINTEUIUNTUABAUUILLUUVDILARE AANE WQVILWUIUEU“U’W\W]U quﬁuuiamauaa

a

Y
Aand 1% Tuvazndanudululs 85% Razdunawmaslon azmiulendudlunaazaiunsavinuie

sedumngaulamenuiziluas
1. Input image 2. Preprocessing 3. Feature extraction 4, Classifier

- Geometric transformation
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features vector
Figure 10 7175 Classify
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Dicision Trees
Logistic
Regression
K-Nearest
Neighbour (KNN)

Support vector

Naive Bayes Machines

Classifier

Figure 11 13s1aMY896an9398n 159 MUNYSEAN
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1NTU hpeFnutuitesly fazluwdiugmeazsldau
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Have | 255 ? Go to sleep
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Go to restaurant Buy a hamburger

Figure 12 Decision Tree
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Figure 15 Naive Bayes
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Figure 16 Logistic Regression



(‘ IMAGE RECOGNITION Wi | 15

WITH PYTHON

Support Vector Machines (SVM) 1ludanasiiuilanunsainunglsuddaymnisdiuundeya
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Figure 17 Support Vector Machines (SVM)
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TassvneUszamney (Artificial neural networks: ANN)
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Figure 18 lasvigszamiiies (Artificial neural networks: ANN)
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a = tansig(n) a = hardlims(n)

Tan-Sigmoid Transfer Function Hard Limit Transfer Function

a = satlin(n) a = purelin(n)

Satlin Transfer Function Linear Transfer Function

a a
L

0.0 n
0833 | +0.833°

a = radbas(n) a = logsig(n)
Radial Basis Function Log-Sigmoid Transfer Function

Figure 19 N15AUI0INATINYONEUNS AILTNATUNITUUAY
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Convolutional Neural Network (CNN)
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Feature maps

Convolutions Subsampling Convolutions Subsampling Fully connected

Figure 20 Convolutional Neural Network (CNN)
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JUNBUNISNT CNN & 4 YURdU

Step 1: Convolution
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Copfl WL W) [RCER e e )

Input Image Feature Detector Feature Map

Figure 22 Convolution

N15Y1NNIAMINING 58MINS Input Image 11U Feature Detector vinlildl Feature Map

INPUTS FILTERS ("MAGNIFYING GLASSES")
Weights 1
R - Red channel Red to feature map 1

Figure 23 N19Y1M150aUUNING

TuRBUN1TATA Feature yilalag Waegly Input u1viMsamLUY Matrix fu A1 Weight

CONV 1

From Red -1 |-
WIE

2| a i = (0x0)+(0x1)+(2x1)+ = 04042+ =23
Poox1)+(2x1)+(2x-1)+ i 042+(2)+: 0+

(Ox1)+(2x-1)+(1x-1) |  0+(-2)+(-1)] -3

|_..9multiplicationsfor 1layer i

Figure 24 n13a1# Feature
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Step 2: Max Pooling

Max Pooling: Aia snsenitdlunisidennuiniianiuusnaumsndiseiu

Max Pooling

Pooled Feature Map
Feature Map

Figure 25 Max Pooling

Flattening 1un15vi1 Pooling Feature Map filavinduneduiifeniu ieauazainiunis

AATIEVvoya
W o i
Flattening
421
0|21

Pooled Feature Map

RIN|O|lRr|IN|[E|lO|R |

Figure 26 Flattening
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Step 4: Full Connection

Full Connection A® A5 Flattening ﬁlﬁmﬁﬂf;ﬂmma Deep Learning

BN o »= ) Cat
"\?%“E‘W. )
AN \/

Figure 27 Full Connection
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2.M353uuNA5293UINg lugun1nae Yolo

Yolo Avazls

Figure 28 Fast single-shot detection

YOLO Jun1s3913mgiild35n157Mi3en1 “Fast single-shot detection” Fsaziduisnsd

aansansRdvingldannnisdsiugunmdnlulussuuiissnsasen

YOLO: You Only Look Once

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

Figure 29 dana37iu YOLO

Tudane3iiu YOLO nisanifiunisdwuninginluinesls (classification) wazaiiunism
Auniavesing (localization) Ingldnseudeuing (Bounding Box) agvitlunsay 9 fiu n3suitves
YOLO lailafiansandiiiunisainnmiienin uraguusnmeandudiu o 39snsuuuildmwanlu

FUANULEIVRINTITUTELIANEA YOLO T9umaun1svinaulaesiy
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10.NSEVIUNTINTUADUN 8 AUTUNDUN 9 U1IUAY

Non-maximum Suppression

Before non-max suppression After non-max suppression
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AMNIIURUVDINT Object Detection éqe Yolo

Figure 32 754 TUN91Y99A75 Object Detection Aa¢ Yolo
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2.580UagyinnsiisuAatAud ol ulute sy 9 9T uastuteITaU o LWENINTOUVDY
. a A v 9 < ] PR ] R = & Y g vad a \
object lngflialansaunaidsiinginAinnudaduuinniives wie nyevlutulny dldiiuen

Anuweiuiunseutagiu ntuaunseusulueen

Dog=1
Cat=0
Bike =0

3. dlpvhmslirianudedu agldnseuseu 9 object sanuluynassiasiinsoutiuiudou
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5 luvgeiihifidneglsuislianunsavenlaindiufieaslsuu ssuufazriinisanAinanudeiu
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mstsguieulanaasny q Na13591729977 object detection

<
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Areg1ansinluldau
1.nsnaduniiniisienasnisidenystu iemaudemnlasnssy 3NN MNEeRsUaLu

1819549 !
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Figure 34 nysasa9dunnanilsieuaznislvenstiu tiewoudemslosnssy

2.115831958VUATITVYAABLUULIAI93951AUSENE R UL Raspberry Pi lngUssend
9ana37u Tiny YOLO V32
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L1398 AnBdgNS azyaNeny wAzAMSUEY gausiuS
f
9

2 9398 aauus g Jyayile waganudiu anvin



S,

¢

IMAGE RECOGNITION

WITH PYTHON

PN

31

N15AnRAY Anaconda

1. I Download Anaconda 21n&4A: https://www.anaconda.com/products/

individual#Downloads

Windows @

B64-Bit Graphical Installer (477 MB]

32-Bit Graphical Installer (408 MB)

(64-bil) Selup

et i Seic, This w

Chck st o Comvine

{) ANACONDA.

€

3)
3
ADQQ
=
V]
R
=)
2\))
=

Compleling Anaconda3 2021.05

(B4-bil) Setup

Pk W e lale

T Arascorwia bruischasl edibon | uloeia

10 Cerre Trwrie it Aracnnds

{ ) ANACONDA.

Welcome lo Anacondal 202105

St ecorwended Bl you dose ol siher spolicssons
§ e i

Thaam, sua (e statusling Anocorsls [l S

mury o morws el o T o e e
Mo reroraraand o hnkTanG Tecs Bris oo W oA reher

MacOs @

64-Bit Graphical Instalter (440 MB)

©4-Bit Cornmand Line installer {433 MB)

Anaconda Installers

Linux O

E4-Bit («BE] Installer (544 MB,

{Powerd and Powerd) Installer (285

{AWS Graviton2 /| ARME4) Installer

64-bit (Linux on IBM 7 & LinuxONE] Instalier
(292 M)
¥
" Anpcomdal 202109 (82-it) Setup = A
License: Agreoment
amy the bosnss serve bafors retsling Anscondsd
e
Press Page Down 10 30 the rest of the agresment.
End Uy Licernge Agreament  Anaonds Indvidual Edban I

This: Dnel Liser Lioery
el Aravonda, bnc.
e

Carwenprt 0152001, Anasards, e,

Al riphis resersed urder e Tecinme 550 | e

gresmant (the Aoresmert’) = 8 eoal agmame betueen
orade e goverrs. vour use of dnswnds Jdredudl dbon
wor . Armcandn Tmesb ten).

I you acompt the e of the agreement., dhk L dgree 1 conirue, Tou must acomt the
agresmant b= rwetal Anacorcia] J0L0S (44,

1igree Cancel

3 (64-hir)
Mavigator | conda3)
Anaconda Pow ell Prompt {anacond:
nclad)

Anaconda Prom

anacondal

Jupyter NMotebno:

Reset Spyder Settings (anaconda3)

Spyder (anacondad)


https://www.anaconda.com/products/individual#Downloads
https://www.anaconda.com/products/individual#Downloads
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4. @579 Envoriment @sunisigau

) AMACONDA 1/

=l = =

- 1 = e = 1

[ p— [ g— [ Te—

e iy ﬂ
o e

v
e -
L) @ " a8 e Install application metcbosk on C: i \@bj
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2
a X4

AnAY PowerShell Prompt

1. nady install AUAINAIUEN

[ Anaconda Powershell Frompt (Obj...
Recently added
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Jupyter
o
_
Jjupyter
o

1. naf install the Notebook (nsellya1u1saRn®I1n Anaconda 1)

- The Jupyter Notebook

The Jupyter Notebook is an open-source web application
that allows you to create and share documents that

g contain live code, equations, visualizations and narrative
il . text. Uses include: data cleaning and transformation,

! : numerical simulation, statistical modeling, data
visualization, machine leaming, and much more.

Try itin your browser Install the Notebook

"

AnaanAdanazgnldlunisiafs “pip install notebook”\

Installation with pip

If you use pip, you can install it with:

pip install notebook

iluiusiaslu powershell Mlatenld

EX Select Windows PowerShell
11

rosoft Corporation.

nstall the latest PowerShell

RN AN el i install notebok
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4. 591z UUYINN1SAAG

N Windows Power Shell

5. LEBNALMUINIABIN15WA notebook WAlgeu

PS C:\Users\piyad>

Toedslunisidenldanus jupyter notebook
PS C:\Users\piyad>
PS C:\Users\piyad> D:
PS D:\> jupyter notebook

50ITEUUYINNSSENNISIU9U Jupyter notebook
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8. Nt1P1YBILUTLNTUILNULARINI Browser YDUATON

= Jupyter

Fiet  Ranng  Cunies
Saiect e 0 parior ackom on hem

Oo = Wi

s =]

O 0 Ameegis

O [ AcsassmCiomicyy

O D Eoc Games

O 0 Gasns

O O Gessthn mpect

O Dl

O 3 prtondey

0 O sioen

O D snaning

O Oy

O D witmps

ob - =pa

9. 115519 Folder @nsuiunauiazlgay

= Jupyter

Fles | Runeng  Chesers
Selac 46ms 10 parioms actons on hem
Oo « mi
o o1
O D amosgus
0 O AssassnsCroedOdyssay
O Epx Games

O [O untitled Folder

n1sague Folder Mignas1aduan

~ Jupyter

Rumning Clusters

Fies
o) e
1 - .
01

| 3 AmongUs

[ Garena

mp

3 pythonday
3 steam
3 steaming
3 testsy

3 AssassinsCreedOdyssey
[ Fpic Gamas

[ Genshin hmpact

G Loges

el b e

Samad | Lestiashed | Fi s

emcons
5 Pyihon 3 (gvkeme) |

s mg

ot a0

 mon ag0
B ments ag
7 mentn aga

Ny ago

Sy g

Oty ag

iy g
et a0

LE T
Bapege 1840
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11. $9%9waINA Rename

Rename directory ®

Enter a new directory namea’

(O3 image_processing
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Opencv

1. ¥MN15AAAIA2 Opency

opencv-python 4.5.3.56

pip install opencv-python @ Releasect i 11, 2021

Project description

D
OpenCV on Wheels
&

Project links

n13.Ua powershell LWLAULNDN 1 LGNS

E¥ Windows PowerShell

pindows PowerShell
opyright (C) Microsoft Corporation

[nstall the latest PowerShell for n

PS C:\Users\piyad>

N Select Windows PowerShell

ol 11
ight (C) crosoft Corporation. All rights reserved.

nstall the latest PowerShell for new features and imprc aka.ms /PSWin|
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NUMPY

<%

174 NumPy

1. Ainss NUMPYlagld pip install numpy

INSTALLING NUMPY

The only prerequisite for installing NumPy is Python itself. If you don't have Python yet and want the simplest way to get
started, we recommend you use the Anaconda Distribution - it includes Python, NumPy, and many other commonly used

packages for scientific computing and data science.

NumPy can be installed with . with , with a package manager on macOS and Linux, or from source. For more

Py installation guide below:.

detailed instructions, consult our Python and Nur

CONDA

If you use r ,you can install NumPy from the s or r forge channels:

conda create -n my-env

conda activate my-env
conda config --env --add channels conda-forge

conda install numpy

PIP

If youuse pip , you can install NumPy with:

pip install
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YOLO

7S
TG

1. fimnsaninagld YoLO shlwulunisviaiu (udidl YOLO-tiny)

Comparison to Other Detectors

LBoNFNLs1A9N 157Uy
Performance on the COCO Dataset

Model Train Test mAP FLOPS FPS Cfg Weights
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3. l@en download 1ud cfg

= A
4. 199NN RAW
P master -  darknet / cfg / yolov3-tiny.cfg

i pireddie new models @& 2 3

A 1 contributor

82 lines (154 sloc)

[comvokational]

Gotof

ymmit 86981 on 16 Aug 2018

Raw Blame [

Ctrl+C

NAISAQadn
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6. &N jupyter book W&wN15aEe text file

Upload | New =
Notebook
3," Python 3 (ipykemnel) .
Other
Text File
Fcgor

7. 11311907 text file Nas1wold
: jupyter untitled.txt hiAsurdidua

File Edit View Language

[net]

# Testing
batch=1
subdivisions=1
# Training

# batch=64

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

U B WA e

WNHOWE~

learning_rate=0.001
burn_in=1000
max_batches = 500200
policy=steps
steps=400000,450000
scales=.1,.1

WoeNO; B

NN
-0

NN
W

J N
nbw

[convolutional]
batch_normalize=1
7 filters=16

size=3

stride=1

pad=1
activation=leaky

P
U

NN
@~

W Www
WRN =W

[maxpool]
size=2
stride=2

[T
o B

W
n
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8. uildelndidu yolova.cfe

:.JUp},"tE'I' untitle.txt 6 wiviuan

File Edit

[net]
# Testing
batch=1

# Training
# batch=64

Vie

subdivisions=1

9. yAvednaNazlnoanun

_ Jupyter yolov3.cfg

Fila Edil Language

net]
# Testing

batch=1

subdivisions=1

width=416
height=416
channels=3
momentum=0.9
decay=0.0005
angle=I
saturation = 1.5
exposure = 1.5
hue=.1

learning_rate=0.001
burn_in=1000
max_batches = 500200
policy=steps
steps=400000.450000

download né weights

1 wiisluah

nguage
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11. ne Yuinidu vSe save as

anuluan B Q - P

aneasn1svihdeladu yolov3-tiny.weights

1ila tunintiu v

12. lwdnazdoalilunouil
: ]upyter Chust Logout

Files Running Clusters

Select tems o perform actions on them Upload MNeww &

0 - Name ¥ | LastModified | File size
O O yolov3-tiny weights hifffuniuas 354 MB
O O yolova.clg

15 wilvluas 0B
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Common Objects in Context

1. ansanlulgd https://sithub.com/pjreddie/darknet/blob/master

data/coco.names

a / darknet

¥ Code

B miaiter - Aarimet 1 [ EtE, T Goto e

& peddie B B AB + i 15 Misney

download 1$enInATIvs RAW
est commit c6afc7f on 18 Nov 2016

Raw Blame


https://github.com/pjreddie/darknet/blob/master/data/coco.names
https://github.com/pjreddie/darknet/blob/master/data/coco.names
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3. ANADNAIN notepad

Ctrl+C

4. a519lna text file Yuun

Upload

Notebook

.4 Python 3 (ipykernel)

Other
Text File
Fcor

3 |

— Jupyter untitled.txt wifsuidud

File Edit View Language

person
bicyde

car
motorbike
aeroplane
bus

train

truck

boat

traffic light
fire hydrant
stop sign
parking meter
bench

—
DWW R

bird
cat

dog
horse

A S Ay
NN AEWN
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6. Wasuye nd 1Wu coco.names

" jupyter untitled.txt 1 wwiviua

File Edit View guage

person
bicycle

car
motorbike
aeroplane
bus

train

truck

boat

traffic light
fire hydrant

= O LN B L B =

.......
= 0O v

7. @an OK

Rename File

Enter a new filename:

coconamed

i

Indisdosiluneui
(Jo ~ W/
O [ coco.names
O 3 yolov3.cfg

O [3 yolov3 weights
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9. damalavinswseulilvgsimeusuaunsathsudunildnula

I ¥

10. W&faziiod

Y

L] !j CoCo_names
o example png
O 3 yolova-tiny weights

0O [ yolov3.cfg

Upload |[New~w | :

3 Python 3 (ipykernel)

MNotebook

e
Other DI
Text Fu

Mi
Folder

Mt

Terminal
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12. nanTevaslidiaasude

Untitled Last Chec

View Insert C

BE 2R N N

13, MA9NFIYOWANANINIG NAT rename

Rename Notebook

Enter a new notebook name

photo_detection

—



o~ i
( IMAGE RECOGNITION U1 | 50

IBUNSLBULAR

1. luAndhenslng Python Na5193uan
: Jupyter Untitled1 Last Checkpoint: a few seconds ago (unsaved changes) ﬁ Logout

File Edit View Insert Cell Kernel Widgets Help Trusted | & ‘Python 30

B+ 3 & B 4+ ¢ PRn B C » Coe v =2

[ ]|

2. ¥t Library 614 9

import numpy as np

import time

3. hmsaadulaiiieliuAriazgnuiidian
INPUT_FILE = 'example.jpg'
LABELS FILE = 'coco.names'
CONFIG_FILE = 'yolov3.cfg'
WEIGHTS_FILE = 'yolov3.weights'
CONFIDENCE_THRESHOLD = 0.3

4. fdlviin LABEL FILE Fenouilifiu COCONAMES Tsvuutilungeanuniiluussqlu LABEL
Tnelispaduussvinenld

LABELS = open(LABELS FILE).read().strip().split("\n")

[

o o Y Y ' QA' | =2 & o | aa ! [ o [y o < Y
5. iddliasnen seed Mgndutusnaintuiilududnuansneiu dmsudilduanadunseuseudu

9

[

mqﬁgﬂ Detection
np.random.seed(4)

COLORs = np.random.randint(0,255,size = (len(LABELS),3),dtype = "uint8")

6. Arddliadnaduys net TuniiorAn CONFIG uay WEIGHT ddlusi @sninesvad Darknet wile
PJraunmualuluswnsusslyd
net = Cv2.dnn.readNetFromDarknet(CONFIG_FILE, WEIGHTS_FILE)

7. fdsadradauds image SﬁumLﬁaﬁwaagﬂmwﬁaadwﬁﬂﬁLst’hmﬁwé"aa%ﬁaﬁat,l,ﬂi (H, W) wioifiv
ANHEATANNINYBININLY

image = cv2.imread(INPUT _FILE)

(H, W) = image.shapel:2]
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8. Ardarviualsl Output WWraLTidaIN131n YOLO
In = net.getLayerNames()

In = [Infi[0]-1]for i in net.getUnconnectedOutLayers()]

9. @519 uUs blob ﬁﬁlﬂamﬁummgﬂmwﬁﬁ’]Li’fﬁmww@aaﬁlﬁmﬁa 616*416 Wradudiiuricu T
AU net.setinput wazisuTUATETIIzA NI YOLO Tnanlunsiwaluvinlng

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

net.setinput(blob)

start = time.time()

layerOutputs = net.forward(In)

end = time.time()

10. wansrafigldlulunisduan YOLO Jusnluges OUTPUT

print("[INFOJ] YOLO took {:.6f}seconds".format(end - start))

11. Uszn196uUs Array 19maa 3 fafAe boxes, confidences, classiDs
boxes = []
confidences = []

classIDs =[]

12. AMANUT AL NAVDAALDS

for output in layerOutputs:

13. AANIULINITNTIFIULADLASS

for detection in output:

14. f1d3 wen class ID wag A1 confidence (W ANUIABTY) voIN1IRTI9TUTRgUaqiu
scores = detection[5:]
classID = np.argmax(scores)

confidence = scores[classID]

15. ¥n@1 confidence 11A1AN15813103793U dAwnnninnaeianuiazduinglunin

if confidence > CONFIDENCE THRESHOLD:
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16. USuru1a bounding box JUlAsdUNUS AUVUIAYBITUAIN YOLO a9 1ULNUIRNTINANS
bounding box (x, y) ¥8IN50U ABUTBUAUAIEAIUNTNUALAIUGVDINADY

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

(centerX, centerY, width , height) = box.astype("int")

17. 199asummianssnana bounding box (x, y) - #1513 detection iievnyuf ULk iUFBU8S
bounding box

X = int(centerX - (width /2))

y = int(centerY - (height /2))

18. 8UWA 189113 bounding box confidence ag classiD

boxes.append([x ,y ,int(width), int(height)])

confidences.append(float(confidence))

classIDs.append(classID)

19. Adsa$13iuus idxs e boxes, confidence, CONFIDENCE THRESHOLD,
CONFIDENCE_THRESHOLD
idxs = cv2.dnn.NMSBoxes(boxes, confidences,

CONFIDENCE THRESHOLD,CONFIDENCE THRESHOLD)

20. AEIONINTIMSIVEDUITNITATIINU idxs DENUBYNTITIENTT

it len(idxs)>0:

21. Ardnusaudesams AUl idxs

for i in idxs.flatten():

22. wgnA1 bounding box NABIVDULYA
(x ,y) = (boxeslil[0], boxes[il[1])
(w ,h) = (boxeslil[2], boxes[i][3])

23. a$1anaesdnidy output sanunTinm
color = [int(c)for c in COLORs|[classIDs[i]]]
cv2.rectangle(image, (x, y),(x+w,y+h),color,2)
text = "{(}:{:.4f}" format(LABELS[classIDs[i]],confidences[il)
cv2.putText(image, text, (x, y -5 ),cv2.FONT HERSHEY SIMPLEX,0.5,

color,2).
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24. uanswanitldmanulumieindls
cv2.imshow('Image'image)
cv2.waitKey(0)
cv2.destroyAllWindows()

25. An RUN Lilenngeu

26. MNALADBNUIIINANTVINU
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( START )

[ Sliding Window Algorithm

Input : slaw

Output : pulnwdtinnomdsdunnms

Input : fiarsunfiazaisns

Bounding-Boxes Prediction

Output : Bounding-Boxes
suanfzave: Bounding-Box

Pe

by b,
bl if

by

el b,

al "k h,.b)

ol |
p = Box Mnairngfeli 1 = g
bixy.hw) = frusninasannees Box
c = dwigafisln

Input : Bounding-Boxes
Output : |[OU

No | Intersection Over Union
(10u)

Arzwing 0.00 — 1.00

10U > Thredhold
> Threcho Output : Bounding-Boxes

Aatindlmslongvaadtinmath
Ancheor box | Anchor box 2

]

g >1 Anchor Boxes

Input : Bounding-Boxes
AdhdngUesumidientu s Smsiufu

[ Non-max Suppression ]

Output : Bounding-Box
At senprnslisianntigs

Figure 36 n3zUIuNIsUsedIaMa YOLO
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3. Optical Character Recognition

WMALANSS I8 NYIAELES (Optical Character Recognition: OCR) tuni1suiasninmis

Y

LY

didinnselindnann fe Wunsidrddnuiniglunain nieternunieglunin vinisuszuianadie

[y v Y

N1FARAUAILLATBIARNU MTadaNa3TNluN1TIIN MsUszendldinaiianis3anfidnysiinanis3an
msnwsluddnusvseteanuianansouilold (Text) Fanssadsnusasaduunlaidungy o
ANUAN YT UOIISNYITNINUTTIIANS Y3ounaITINIveIRdnYs Bannsidisnysanunsawdadu

2 Uselan s nsiduuueeulall waznisiidisneswuueenlal

SCANNED A
Documents
i
i np
PDF /L, om—
Documents BULTWARE

TEXT DATA BASE
Documents

Figure 37 (1AilAN13391620N 430U

IMAGES Lﬁm{;

[

Ussnnvaanailanis3anfaonesnigunas

Oplical Character Recognition
(OCR)

2. Off-Line Character
Recognition

1. On-Line Character
Recognition

2.2 Seript Recognition

2.1 Single Character {text, connected, cursive}

2.1.2 Handwritten Character
Recognition

2.1.1 Printed or Fixed-Font
Character Recognition

Uszlnnveunailan)s3a 15 en ysn agua
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n13331idnwsuuuaaulall (On-line Character Recognition)

& v o 1% a & a eda 1 A A EP] 5 1

JunisdszanadignysaisUinnidiannsedndn deuldagludedie wiaiivledsing q
n1sUszananaszldnisainaingand dudeganis audnwvagasinisdeudidnys dalu
nsUszaanandudouninninsidwuuesilal WiesnlunsinsgideyawuuiiAnanisdeu

ATANNLEAY LazAUSvRINITaINLEY Yilrn1sUseananaludiuiiniiuein

Offline Handwriting Online Handwriting

Figure 39 n13391628nwsuuveaulay (On-line Character Recognition)

s ¥

nsisguiAlonesuuueanlal (Off-line Character Recognition)

Y

n33aonusuuvaanlal LlunsusEInanafdnyIAEIAIIELNY WUURNNYSamATlA

Y

n139991 Fedunisuszananadidnes iviswuuiies wuuindudunquairesdiasnys lneaunse

FILUNNITUTEUIANANUAN YL VDI ID NI

Single Character) \Jun15Ussatanaf18nusnis unatduninues

mdnwsiiludufes q dezesvinnaniu Wdeudaduiidnysddu o Fuinuszendldiunissan
MenwINwsInguvseRay awnsauuseenilu 2 ngu fie

1. N33R RN BUUNBUALANIE (Printed Fixed-Font Character Recognition) t§un13

v
=] P L% IS = v v [

s nuguntedldlasienge wilinldeideniinainnssanfisnusnidyyimsuniuainunmn

o9

YDIFIONWIA

ABCDEFGHIJK
LMNOPQRS..Z

Figure 40 dailuviuunousianie
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2.n153 918180 LT ukuua 3lan (Isolated Handprint Character Recognition)
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TunaunaliAn1s3IA18nIRI8UaS (Optical Character Recognition)

nsUszanavsetuneulunsInddidnusiinsUssananananey 3 Tuneu Awieluil

Pre-Processing)
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TngBasmeninddld Afiudmisluas g q wihla Saazdsng Noise snntuwitiu wiuoudsa
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lngliiusing Noise aanuuin

la base de la grande statwe de Zeus, & Olympie, Phidias avait
Douze Dieux. Entre le Soleil (Héllus) et Is let (Séléne)

x unions : Aphrodite et
n est un qui fait pro-
: Hermds-Hestia. Pourquoi rier 7 Ricn dans leur généalo-
dans leur 1égende qui puisse T sociation. Ils ne sonl
mphitrite, Héphaistos-
s, Hélios-Sélént), ni
, ni protectrice et protégé (comme
donc, dans |'esprit de Phidias, un
gers 1'un & 1"autre 7 On ne saurait
er unc fantaisic personnelle du sculpteur. Quand i1 exécute une
sacrée, ['artiste ancien est tenu de se conformer & certains modeles :
ve s'exerce dans le cadre des schémes imposés par la tradi-
a - nom propre d'une déesse mais aussi nom commun dési-
foyer — se prétail moins que les autres dieux grecs i la
sentation anthropomorphe. On la voit rarement figurée. Quand elle
llest, ¢ est souvent, comme Phidias I'avait sculptée, faisani couple avec
* De rigle dans I'ant plastique, I'association Hermes-Hestia

Figure 43 mmilaalgmiatgaiasunau
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Figure 44 slai%i Threshold 5 uuy
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13331 (Recognition)
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YUIUNsUTEUIARATUGAYINY (Post-Processing)

(Y a

N15UTEUIAHATUADUAAYNY AD N1TATIVFBUKALLALINAINNITFINTUAISNINNIY
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1r393da OCR Open source

® tesseract ocr @ OCRopus Swift OCR @ Ocular OCR

Figure 45 Aﬂ?adﬁa OCR Open source
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Figure 46 n3sUaun1991971U%84 Tesseract OCR
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Tesseract vl wduduniszidenulemuyesa (OCR) Jeognelddvdns Apache 2.0
aunsaldlagnsaseld APl lileusndeanufifiunosnianguain ses5unatenw Tesseract Ll
GUI Tusn Tesseract induldtiunwinislsulusinsunazilsuidsnang o awnsaldiunisiagsi

wlasandiegiieanintennunieluienaisvuiaivg wieldiiududmmadudeanuniguantiie
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TAs9as19nN1sUsTUNaNaLESUA8WALA LSTM (Lastu 4 )

Figure 48 las9a319n15Uszaianalasangimailn LSTM
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Figure 49 JunaunI3. fﬂ°77/ad Tesseract
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N1SANAY Tesseract

Install Tesseract For Window

Windows

Installer for Windows for Tesseract 3.05, Tesseract 4 and development version 5.00 Alpha are
available from Tesseract at UB Mannheim. These include the training tools. Both 32-bit and 64-bit
installers are available.

An installer for the OLD version 3.02 is available for Windows from our download page. This includes
the English training data. If you want to use another language, download the appropriate training
data, unpack it using 7-zip, and copy the .traineddata file into the ‘tessdata’ directory, probably
C:\Program Files\Tesseract-OCR\tessdata.

To access tesseract-OCR from any location you may have to add the directory where the tesseract-
OCR binaries are located to the Path variables, probably c:\Program Files\Tesseract-OCR .

Experts can also get binaries build with Visual Studio from the build artifacts of the Appveyor
Continuous Integration.

1. whgniniu Tesseract at UB Mannheim densiestumuszuuyujuAnisveevinu

Tesseract at UB Mannheim

than 360,000 scans are available online.

Tesseract installer for Windows

Tesseract installer for Windows.

WARNING: Tesseract should be either installed in the directory which is suggested during the installation or in a new

directory will be removed with all its subdirectories and files.

The latest installers can be downloaded here:

s tesseract-ocr-w32-setup-v5.0.0-alpha.20210811.exe (32 bit) and
s tesseract-ocr-wb4-setup-v5.0.0-alpha.20210811.exe (64 bit) resp.

We don't provide an installer for Tesseract 4.1.0 because we think that the latest version 5.0.0-alpha is better for most Wi
users in many aspects (functionality, speed, stability). Version 4.1 is only needed for people who develop software based
Tesseract APl and who need 100 % API compatibility with version 4.0.

There are also older versions available.

In addition, we also provide documentation which was generated by Doxygen.

The Mannheim University Library (UB Mannheim) uses Tesseract to perform OCR (optical character recognition) of historical
German newspapers (Allgemeine PreuBische Staatszeitung, Deutscher Reichsanzeiger). The latest results with OCR from more

Normally we run Tesseract on Debian GNU Linux, but there was also the need for a Windows version. That's why we have built a

directory. The uninstaller removes the whole installation directory. If you installed Tesseract in an existing directory, that

ndows
on the

2. @enmwilunseduiemsinislneAniudu 1unwoinge na OK

Installer Language >
@ Flease select a language.
English [ English w
==
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3. NA Next >
£} Tesseract-OCR v5.0.0-alpha.20210811 — >
Welcome to Tesseract-OCR Setup
Setup will quide yvou through the installation of
Tesseract-0CR.
Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.
Click Mext to continue.
4. nm | Agree lilegausuTonnas
£} Tesseract-OCR v5.0.0-alpha.20210811 — >

License Agreement

Press Page Down to see the rest of the agreement.

Please review the license terms before installing Tesseract-0OCR.

Apache License
Version 2.0, January 2004
http:/fmww apache.orgflicenses/

1. Definitions.

agreement to install Tesseract-OCH.,

= Back

TERMS AND COMDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

"License " shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.

If yvou accept the terms of the agreement, dick I Agree to continue. You must accept the

Cancel
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5. Lﬁaﬂ@%}mulﬂu Install for anyone using this computer* Juu

£} Tesseract-OCR v5.0.0-alpha.20210811

Choosze Users
Choose for which users you want to install Tesseract-OCR.

Select whether you want to install Tesseract-OCR. only for yourself or for all users of this
computer. Click Mext to continue,

(®) Install for anyone using this computer

() Install just for me

Mullsoft Install Svstem w3.06.1-1 ———
2

(nwnlne)

6. naly + #i Additional language data (download) wiadennwitasldudfiafia

) Tesseract-OCR v5.0.0-alpha.20210811
Choose Components

Choose which features of Tesseract-OCR. you want to install,

Chedk the companents you want to install and unchedk the components you don't want to
install, Clidk Mext to continue.

Select components to install: | scrollview
Training Tools

Shortcuts creation

/| Language data

-- || Additional script data {(download)
|:| Additional language data (download)

Description
Position wour mouse over a component bo see its

Space reguired: 273.9 MB
description.

Mullsaft Inskall System w306, 1-1
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7. @annetng na9R1ntdu na Next >

£} Tesseract-OCR v5.0.0-alpha.20210811 — >

Choose Components
Choose which features of Tesseract-OCR. you want to install.

Chedk the companents you want to install and unchedk the compaonents you don't want to
install. Click Mext to continue.

Select components to install: [ ] Tatar A
[ ] Telugu

1iarinya
~[] Tonga

T 1le 1-1 W
Description

Space required: 279.9 MB Fosition wour mouse over a component to see ks
description,

Mullsoft Install Sywstem +3.06.1-1

8. denlnaweslunisinds IneaSududu C:\Program Files\Tesseract-OCR

£} Tesseract-OCR v5.0.0-alpha.20210811 — >
r Cheosze Install Location
Choose the folder in which to install Tesseract-0CR.

Setup will install Tesseract-0CR in the following folder. To install in a different folder, dick
Browse and select another folder. Clidk Mext to continue.

Destination Folder

C:\Program Files\Tesseract-0CR Browse,..

Space reguired: 279.9 MB
Space available: 38.5 GB

Mullsoft Install Sywstem +3.06.1-1
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9. nn Install

£} Tesseract-OCR v5.0.0-alpha.20210811 — >

Choose Start Menu Folder
Choose a Start Menu folder for the Tesseract-OCR shortouts.

Select the Start Menu folder in which you would like to create the program's shortouts, You
can also enter a name to create a new folder.,

[Tesseract-0CR

Accessibility ~
Accessories

Administrative Tools

Anaconda3 (64-bit)

Battle.net

Chrome Apps

Cisco Packet Tracer

CMake

CPUID

Discord Inc

Garena A

[ ]Do not create shortouts
Mullsoft Install Sywstem +3.06.1-1

<Back |[ sl || | cancel

10. A Next >

£} Tesseract-OCR v5.0.0-alpha.20210811 —

Inst allation Complete
Setup was completed successfully.

Completed

Mullsoft Install Sywstem +3.06.1-1
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11. Finish

£} Tesseract-OCR v5.0.0-alpha.20210811 —

Completing Tesseract-OCR Setup

Tesseract-0CR has been installed on your computer,

Click Finish to dose Setup.

View Tesseract on GitHub
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2.

A1569AN Path W& wieisenlaauy

AU path Tutes window search

All Apps Documents Web More »

__Rest mateh

[% Edit the system environment
= wvariables

Control panel

Related: "path"

Settings
it Show full path in title bar

3 Edit environment variables for your
account

Search school and web
pel path - See school and web results
Documents - This PC (15+)

People (4+)

O

/0 path|

AM Environment Variables

2

( E

Edit the system environment variables

Control panel

Open

System Properties

Computer Name  Hardware Advanced  System Protection Remote

‘You must be logged on as an Administrator to make most of these changes.

Peformance

Visual effects, processor scheduling, memory usage, and virtual memory

User Profiles
Desktop settings related to your sign4n

Startup and Recovery

Settings ...

System startup, system failure, and debugging information

Settings...

Environment Variables...

oK

Cancel Apply
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3. @an Variable Path > Edit

Envirenment Variables >

User variables for Jirawat

Variable Value

OneDrive Ch\Users\Jirawat\OneDrive - kmutnb.ac.th

OneDriveCommercial Ch\Users\Jirawat\OneDrive - kmutnb.ac.th

Path ChUsers\Jirawat\AppDataiLocal\Microsoft\WindowsApps;; C:\Users..,
CIT_DEVICE_PIXEL_RATIO auto

TEMP ChUsers\Jirawat\AppDatatLocal\Ternp

TP Ch\Users\Jirawat\AppData\Local\Temp

New... Edit... Delete
System variables
Variable Value &
INTEL_DEV_REDIST C\Program Files (x86)\ Common Files\Intel\Shared Libraries\,
MIC_LD_LIBRARY_PATH %INTEL_DEV_REDIST%compilerilib\mic
MNUMBER_OF_PROCESSORS 12
1 fal~ 'm "~ BT

rogram Files\Common Files\Oracle\Java\javapath; S%6INTEL_DEV...

PROCESSOR ARCHITECTURE

2 New“' DE|Ete

4. naYl New

w&aniiuld Path C:\Program Files\Tesseract-OCR *Id Path 7518864 Tesseract >

naYa OK

Edit environment variable x
Ch\Program Files\Common Files\Oracle!Java\javapath Mew
SEINTEL_DEV_REDIST%redist\intel6d\ compiler
C\Program Files (x88)\VMware\VMware Playeribin' | Edit 2
ChAWindows\system32
ChA\Windows Browse...
CAWindows\Systern 32\ Whem
CAWindows'\System32\WindowsPowerShellhw1.0 Delete

CA\Windows\System324, Open55HY
C\Program Files (x36)\NVIDIA Corperation'PhysX\Common

Ch\Program Files\NVIDIA Corporation\MVIDIA NvDLISR Move Up
ChUsers\Jirawat\AppData\Roamingjupyter
B L ori==cy Move Down

| C\Program Files\ Tesseract-OCR - 1 _

Edit text...
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Install Tesseract For MAC

macOS
You can install Tesseract using either MacPorts or Homebrew.

A macOS wrapper for the Tesseract APl is also available at Tesseract macOS.
MacPorts
To install Tesseract run this command:
sudo port install tesseract
To install any language data, run:
sudo port install tesseract-<langcode>
List of available langcodes can be found on MacPorts tesseract page.
Homebrew
To install Tesseract run this command:
brew install tesseract

The tesseract directory can then be found using brew info tesseract, €.g.

/usr/local/cellar/tesseract/3.05.02/share/tessdata/ .

(%
Y

1. #nR9 /bin/bash -c "$(curl -fsSL

https://raw.githubusercontent.com/Homebrew/install/HEAD/install.sh)"

| @ { 7 sdblack — -zsh — 80x24

(Image-Recognition) MacBook—Air ~ % JAOVAEE] WIS YT
ubusercontent.com/Homebrew/install/HEAD/install.




e N &
€ IMAGE RECOGNITION w1 | 73

1Y

1.1, udWe AUz ITunIy terminal 91 Next steps:

| o @ [ sdblack — -zsh — 80x24

Press RETURN to continue or any other key to abort =]
==> fusr/bin/sudo fusr/sbin/chown -R sdblack:admin /opt/homebrew

==> Downloading and installing Homebrew...

HEAD is now at ebc@783c5 Merge pull request #12167 from Bo98/brewed-curl-old-mac

| 0s

Updated 1 tap (homebrew/core). {
==> Installation successful!

| ==> Homebrew has enabled anonymous aggregate formulae and cask analytics.
Read the analytics documentation (and how to opt-out) here:
https://docs.brew.sh/Analytics
| No analytics data has been sent yet (or will be during this “install” run).

==> Homebrew is run entirely by unpaid volunteers. Please consider donating:
https://github.com/Homebrew/brew#donations

==> Next steps:

Run these two commands in your terminal to add Homebrew to your PATH:
echo 'eval "$(/opt/homebrew/bin/brew shellenv)"' >>_
eval "$(/opt/homebrew/bin/brew shellenv)"
— Run “brew help’ to get started

https://docs.brew.sh
(Image-Recognition) _MacBook—Air ~%

'
[

2. eaadltau brew lngNUNAES Sbrew help

@ @ %5 sdblack — -zsh — 80x24

(Image—Recognition}_MacBnok—Air ~ % brew help
Example usage:

brew search TEXT|/REGEX/

brew info [FORMULA|CASK...]

brew install FORMULA|CASK...

brew update

brew upgrade [FORMULA|CASK...]

brew uninstall FORMULA|CASK...

brew list [FORMULA|CASK...]

Troubleshooting:
brew config
brew doctor
brew install --verbose —--debug FORMULA|CASK

Contributing:
brew create URL [-—no-fetch]
brew edit [FORMULA|CASK...]

Further help:
brew commands
brew help [COMMAND]
man brew
https://docs.brew.sh
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3. PNTURNITANRG tesseract MEANET brew install tesseract

@ [ ] %5 sdblack — -zsh — 80x24

i (Image—Recognition)_MacBook—Air ~ % brew install tesseractl 8

Y o

4. asaliiunelnglymds brew install tesseract-lang WinfiAlseusosudainsy

-
®c e 5 sdblack — -zsh — 80x24

! (Image-Recognition) _MacBook-Air ~ % brew install tesseract-lan B

ol
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WITH PYTHON

nsanadanuINIUN W

import cv2 # 1931nn15@A#3 Library OpenCV I pip install opencv-python
import pytesseract # Anfa pytesseract wiels Python aansnaisuntd Tesseract OCR 1a

1n® pip install pytesseract

img = cv2.imread("./File/Welcome.jpg") # 1% OpenCV Iumiﬁimg‘dmw welcome.jpg
cv2.imshow("lmage”, img) # 14 OpenCV IumSLLamgﬂm‘W welcome.jpg

cv2.waitkey(0) # \ufdwmithanaimuiidmunliremiedadiui d114 0 wisednaly

imgchar = pytesseract.image to_string(img, lang= 'tha+eng’) # 1% Tesseract OCR IumSLLUaGEUmWLfJu
oA

print(imgchar) # wamadoannuitenuls

imgbox = pytesseractimage_to_boxes(img, lang= 'tha+eng) # vzlddayailundeswauwndmsudnuszus
aviiinTany

print(imgbox) # LLamﬁa;ﬂaﬁﬂmsﬁmfgﬁ]wu

imgboxsplit = imgbox.splitlines()

print(imgboxsplit)

imgH, imgW, _ = img.shape # imgH %Lﬁummmqwmmw wag imgW AUAIAINUNTIVDININ
for boxes in imgboxsplit: # splitlines ﬁaﬁwﬁwﬁﬁumsﬁﬂmimLﬁul”ﬂugmwu List wazausumgwiuls
Tufuus boxes

boxes = boxes.split( ') # wunansslagly '

print(boxes) # WanAg List ¥99 boxes

%, y, w, h = int(boxes[1]), int(boxes[2]), int(boxes[3]), int(boxes[4]) # 1A1lu Index w84 boxes AUl
Tumuds x, y, w wag h

cv2.rectangle(img, (x, imgH-y), (w, imgH-h), (0, 0, 255), 3) # 14 OpenCV TunsasenseUavasL

cv2.putText(img, boxes[0], (x, imgH-y+30), cv2.FONT HERSHEY SIMPLEX, 1, (255, 0, 0), 2) # uns
adnvszadlugl Ing cv2.putText(3Uuam, 4aady, dunis, ¥ilavas Font, vu1aves Font, &, ANunu1ves
duildneasnase)
cv2.putText(img, imgchar, (intlimgH/50), int(imgW/20)), cv2.FONT _HERSHEY SIMPLEX, 1, (0, 0, 0), 2) # L
unsnednuszaslugd Tag cv2. putText(uam, daminy, sums, silaves Font, 1u1nves Font, &, AW
wnvenduiildnasnuse)
cv2.imshow('Result’, img) # weansgunin
cv2.waitkey(0) # \Jufdwmithanaimuiidmunliremiedadiug 114 0 wiednaly

cv2.destroyAllWindows() # 1Suflsituiildlunistanineenisyiiay
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WITH PYTHON

ASENAYDAIULUUNIULIANDTY

import cv2 # 19a1nn15@ARY Library OpenCV Tng pip install opencv-python
import pytesseract # Anfa pytesseract wiels Python @11150

\Sunld Tesseract OCR 1a lag pip install pytesseract

cap = cv2.VideoCapture(0) # cv2.VideoCapture(@16ua8inass)
if not cap.isOpened(): # asiatdainassnsosldanunselyl

print("Cannot open webcam”) # t1lalaguanstaninu Cannot open video

while cap.isOpened(): # tndesdildnuegilmugunely

ret, frame = cap.read() # JUNINLUU frame #19 frame

imgH, imgW, _ = frame.shape # imgH 92, UAIAI1UE 184 frame WAz imgW g4 UA1AIILNT 1
Vo4 frame

imgchar = pytesseract.image to_string(frame) # 14 Tesseract OCR Tunisuvasnmiiduldsie frame 18u
oA

imgboxes = pytesseract.image to boxes(frame) # wlﬁ%aﬂmﬂuﬂﬁawauLﬁumﬁm%’uéhmimm'awf'f’gﬁ

MNITINY

for boxes in imgboxes.splitlines(): # splitlines ﬁaﬁwﬁwﬁﬁﬁumiﬁﬂiwﬂmLﬁUl’S‘lugULLUU List LazIue1u
Ansuiulilusuys boxes
boxes = boxes.split(' ') # wonansslagly
X, ¥, w, h = int(boxes[1]), int(boxes[2]), int(boxes[3]), int(boxes[4]) # 1/ A1lu Index Y84 boxes 11
AUl TuduUs x, y, w lag h
cv2.rectangle(frame, (x, imgH-y), (w, imgH-h), (0, 0, 255), 3) # 1% OpenCV Tunnsadranseudmasy
cv2.putText(frame, boxes[0], (x, imgH-y+30), cv2.FONT _HERSHEY SIMPLEX, 1, (255, 0, 0), 2) # v
n151198nvsEattugd Ing cv2.putText(zUam, Yoy, diuvis, ¥iiaves Font, ¥u1nued Font, &, AUV
youduildnadnase)
cv2.putText(frame, imgchar, (intimgH/50), int(imgW/20)), cv2.FONT HERSHEY SIMPLEX, 1, (255, 255,
255), 2) # 1Jun1sndnaszadlugy lne cv2 putText(GUaIn, ToA1Y, d1unis, ¥ave Font, Y1
994 Font, &, anunuvsaduiildnasnuse)
cv2.imshow("Result’, frame) # LaAINAUDY frame
if cv2.waitKey(1000) & OxFF == ord(q): # 12a12a1 1 Tunfiuagasisdeuindnisnalu g AAduein
e ly
break # flgfiaun1sauguues while
cap.release() # s Task ﬁﬁﬂé’aﬁw’maéaaﬂiﬂﬁwm

cv2.destroyAllWindows() # 1Suflsituiildlunistaniaenisyiiau
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4. Face Recognition

5EUUNT53I Nt wse szuunisandnluniin (39ngy: Face Recognition system) A9
sruumsnsramluntiwesuywduarusunwlundilassalud® nsevazusngiuuulundaiign
#9793 warliia 3 wazAnsinuasazgnuiulasdnlud@ venantudletufindaeanninuuy HD
walulafnstusnaednassanuguastoyalianas uilddoyafidulsslosiinntudieusuaunm
vosam FeyaiildazgniluiFeudioutudeyadedeiifutufinly erassvislun uioifies
v9du Tuivrdnvesituenendnvallumin ssuunisysilundndudaunt swos welulas

Unyayusehvgludiuilonveses n13uivean3ad (Machine perception)

Figure 50 tmalulagnisanailumidy

U3 IRvasszuuand lumin

yanuiinvaunalulad Face Recognition U 1960s aunsadiwunain luniikuy Manua
H11N15L9911 RAND Tablet aunsaldlunisduiinuazduundnanwalang o vilumin 019 a1 9
ayn Un uazlssu T 1970s Wananuusiglidarudusinniu lasssydndnuaianeas 21 90
9191 Auy AuvuessuUIn wissuudedasldnisAuiniawasseuduvuaangld wWulsy
1980s / 90s TiniiAT1esi asduszneuvaniulfinadafivndadadwill Wouslugaunnsoudy
fifpafuIninALa SEYFUIISUY Manua 1990s / 2000s TUsunsa FERET adnagnuteyanin
Tumin Iuﬁqwmaauﬁmwﬁa 2,413 A1 Aoy 856 AU N1SVNAMNAARUAMSUNISIRT Tuntinle
afausaumalalfifnuinnssunazdsmalinaluladnmsanslumiiiussansnmandy 2000s §
AufaEesEnSaILyAna wazaaaonsdy Sgutaanig Sadsdultngranedmiudeyadililunis
UsultinelulaBnsandlumii 2006 sanesfiunisandluntiargeidey dnsldnmlumiamiy
azdungnsawnulunt 3 dduwazamdiuailunismeaaeu nan153deseyIndanasiulviiianiy
wiugnnnitdaneiiunsandsilunthiisinumn 2010-Jagu Fuldisitunisandluniifidiessy

1Y i v )~ ~ X Y] ° YO Y Y o aa o o
ArunituninenadzunmigldsuiunisandilunthlidivdinUsedniuvens
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N3R5 luniin

mMsnamviuntareslumi Wugaisuduvesssuumsdatiumi nmsasravnluvei
nsasaanTluntinh q 1 Selianansausnuerléin wihdudumivedas 3andeude SSvesilea
Toud Wanntudled wa. 2544 Tnewea Tlom uagluida laud Sane3suvesilean Taud dgnussals
Tu OpenCV Tuffo cvHaarDetectObjects() n15n519m 1835 ms9meiutsnes ayn uay mvisdes

119 Tuguveaunsn wnAwMazILIUeY

75n19911971UV84 Face Recognition

How Facial Recognition Systems work

o/
1

Capturing and Extracting Comparing Matching and

Scanning Facial Data database Identifying

Figure 51 Face Recognition system

Face Recognition system msanfuanuresssuunsiageuluntnazulseanidy 2 @1 fe
1 d‘ a ! . oy 4‘ o 4 U Y1 gj N Q‘
#@9UN L3801 Face Detection ey Face Recognition Feanavirlipuduaulaninvsaecluufods
a Y] ° Y a o ) A a Y o ! ¢ v
Wiy imdhiwileuiu winasawaiduianudislugaussasdvenisldanu

n13n33939uluntin Face Detection Wldidudundwmsnesinadoya wszdudunszuiunis
AUMTUNTNYBIYAARIINANYSDIALD Bavzanunsaseuladtuisutiy 9 JyuarausIngTuuInAuLs
sdaszylilaandenindules

' ° v L. ) o aa 2 v p= a

drun13and1lunii Face Recognition autlutunaundsainiiinsdsdayarirluseuiiisy

=

fiutoyalu data base ilog Lielianunsasyylainuaaaguudulas

Modern Face Recognition with Deep Learning

[

dmfumssanluntisiglauns face_recognition avinsyuIuN1sluNITvaUAS

Histogram of Oriented Gradients (HOG)

Detect faces (Haar L
Framefimage »| cascade, HOG +

Linear SVM, etc.)
j . g :

Compare 128-d
Recognize face | vector to known |-
database

o]
&

\J

Compute 128-d
face embeddings
via deep metric
network

Figure 52 n32U31N17 Face Recognition
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WITH PYTHON

i 46 Wunszuaunisvesnisansluntileulseenidu 5 suneu ldud
1. msdudgunm
2. MSAURTLALSLURTN
3. msuuasan 128 daanluniilaglasenedseaniiey
4. maSsuiiisuaildainnisulasaiugudeya
5. wadnsile ns3dlumin

o 1
v a

Tuil 1 nsddrgunm teglumsdumlumitluguam Sususensviliguaimduanas

) PN "y v a A v v v &
NN 47 L‘WiﬁBIZJG]E)Qmi‘U’eJ;J”aaLwaﬂumIUMm LLa%ﬂglﬂﬂTﬁJLi'ﬂUﬂqs‘UsgﬂﬂaNaEUﬂqw

Figure 53 f7751;"74°z7’7§7jmwzﬁa‘diwmmﬁ7wfu Histogram of Oriented Gradients (HOG)

fuil 2 madumlumiiionisdadudildsndulunsdslundudu funds Tagduqdilald
Tumi Tng HOG azvinnsnsAuainiea Tasnsgauun3nyesnIn nadwsildainnisdiuia
snifusuunsldseavaitlundasiamaman (Euiugatu 3urn Fumennn mav) andus
uwuiidudsudniadulunmdefiansgnasiuundeiian nadwifldfoninudounwduatuls
nanerdunimdaesilisoudie Samusulasadsiugmveduni lnoradnsilduansiianisuay
Youresgun N wazihsaildunIeuidisuiulsafiinanlunthausnunniefumiumisaes

Tunt TeennsAumEINNAa18iY F9NINT 54

HOG version of our image

HOG face pattern generated
from lots of face images

Figure 54 nsAaumluwily Histogram of Oriented Gradients (HOG)
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Figure 55 naans91nn1saunsmdaluniigaeg Histogram of Oriented Gradients (HOG)

Uil 3 n1sudasan 128 Afnluninlaeduneud Suainniswdasgunmduaiifadio

AaANEME (Feature Extractions) 3nntuntin 128 d# lagluiaa Dlib 929nN13AMUAIALAUALNSA

Y av vy Y ° ' Y a o ° I3 s d °
GU'E]QIUVU']VIIQQ']ﬂﬂ']ﬁﬂu‘Vi'W]']LL‘ViUQIUWU']VI I@ﬂﬂ@%ﬂqiﬂqwu@ﬂﬂLLau@ﬂquﬂ 2 bUU AD NIRUNYA

Tuntd 5 90 waz 68 90 AN 56 NadnsHle fe funtsvasnuazUinveslunii Wevinsnye

USurun wagdnnm lisssnuazUinegasananavesnmunnian Inenegrusnuildlinmdaide,

v a 1% & O ' a o 1% ' .
Houiian lngldnisuasnmiiugiumintu W n1smyusazanai snendugauiu (called affine

a

transformations) wasIntuazidIgnszuIunsulasiunidfldiduen 128 Addenni 57 lag

Iﬂiﬂ‘d’l&lﬂi%ﬁ’mLﬁ&JﬂJLLUUﬂE]uI’JQ‘BIJu (Convolutional Neural Network : CNN)

il

Figure 56 msnvuagaa Ay uulunih (face landmarks) 1157 1MUATAUUY 5 97 (§78) 1157 IMUATAUUY 68 99 (¥27)
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9/ '
v A

W 4 MaUTeuiiguaniaannsuUasatfugiudeya lngagdidiila 128 Gaanlun
wndssuiteulagldnseuiunis Triplet loss function Inenseuiun1siiigawiupe anssezantunis
munazandgmilunisasaataainlunthnsalilluntig anuuuin@nazly Bottleneck layer
sesgavinelunisuentuntlunisuenlunii lagld Machine Learning 1w SVM wag KNN Tunns
VN9 NIZUIUNTT Triplet AzUsEn0UAIY 3 @2UAD Anchor : Aeg s saun ltlun1siUTeuLiny
Positive : #9819985lUntNABINU Anchor ag Negative : #29819989lURTUAR1AU Anchor 1oy
= (Y A . ! . ) a LY a . !
fvinn13fe an distance 58919 anchor wag positive (WuyARALAEITY) wazliiy distance S¥niNg
. I o o .:4' 1% v ¢ Y o 1 aNa Yo a
anchor uag negative ({Junuazauiu) danmd 59 aglanadnsvasnisiintuntnsdnalnaiu

Iaﬂfmﬁwﬂuqﬂﬂatﬁmﬁu TAgn1SMUUAINAT TOLERANCE %387l IANAUnTY

Anchor Positive Negative A single 'friplef' fraining step:

Picture of Tast picture of Ancther picture of
Chod Smith Will Ferrell Will Farrall
&
— lE;
AP

gl .
[] i :

: : ]

- ' v '

128 Measurements 128 meéasurements 128 measurements
generated by neural net generated by newral nel generalad by neural net

d(ARN) : e —

R

[

Compara rasults

v
Anchor_, LEARNSG '9 -..
e. : . 2 Hegatrve Tweak neural net slightly so that the
2 a Anchor a measurermenis for the twe Will Farrell
Positive Positive pletures are closer and the Chad Smith

measurements are funher away

Figure 58 n33U3UN17 Triplet loss ien13397lumi

Ui 5 MawadnsuanRaduszuuIItunii

Figure 59 Waansnlani33olumi
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Convolutional Neural Network (CNN)

Align ___ ______
& Crop # o
The face

fine-tune the weights
Detect °
face *|

- (@ @-@)

128 measurments

Compare results
+ |® @@ ] | &tweakthe CNN's
128 measurments weights

128 measurments
Triplet training set

Image pre-processing

Figure 60 Face Recognition from Convolutional Neural Network (CNN)

13U md 54 nsvirszuugilumilasiduluma con wWisuidsuluniivesyaaa
Tagluiaa CNN 994 Dlib dwfiAansusiugrguileisuiumsnsadulumigeg HOG Tny aziinng
szylunthlusumisvesgunn neuazgnasludslasstneuszamifisnnuuaoulgiu itelwldam
wiuggelunisandilunin ey Dlb agiinsinluealunisudasarlunt nsAumyadanauy
Tunth wagvimsudandugeiiiagreds Tnsazidunisld NN W eusnianmes 128 4 (128-
dimensional) wazviinisilTeuisuluntimenisilssuiisuluminles triplet Tunnsunszezing

Tunth werumlunihlugrudeyanazuanuasioly

Uszlgvuvas Face Recognition

=

winlgdninfwestazniuluiinisandrlunimesyarafiusinguundes CCTV fatu 33gn

&

=l

nldegunivanglatuszuuinwaudasady gunsalaunuluniiauaunisilinUausey e
sEUUAATNIENIIL uandIntu sruvaunulunthauenans dnausng 4 M5 uTuiy Afnan
nsusuldmeluladd dadumegraiiitunwldienn msedlefiyanaifiteyasyluszuuviold
Wunsiivdeyassudesnd Wmawnulunin szuvavdsnmiinseduldunussuidisudu
gdeyaiiiossyinlumihiinseduldnsstuyanale Wedansosaudieras szuvandiluniifs
aunsausuldmuanudeiniIsuesdargsia uiazgnamnssy wazdsenunsausuldnelunsisou

Tamne
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N135AARAY Face Recognition

1Iinsanuluanlng face recognition.yml @m5Un15AA AUAIAAILA

shorturl.asia/SgExp

2.\ UalUsnsy Anaconda

) Anacanda Navigator = a ®

) ANACONDA NAVIGATOR B

ANACOMDA
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3.AaNLEeN Environments > t&an Import azUsinguusnsdmsuidantnanailvanly
) Anacanda Navigator

Fig

") ANACOND
# Heoma
s |

ﬁ o ﬂ

13 Community

Import new environment

Name: News environment name
Location:

Specification File | File to import from ‘ .

Cancel

4. pantaantula face recognition.yml Mvin1sailnanin

) Import Environment X

face_recognitionymi

5.a8nUY Import

Import new environment

Name: | Face recognition
Location: ClUsers|PanumasSeedanglanacenda3|envs|face recognition

Specification File sSeedang,*'DcwnLcads;‘Face_reccgniticn_ymil ‘ .
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WITH PYTHON

Work shop 1 face _rec_img

Tinnnsandivanlud sudarniuana

shorturl.asia/SgExp
paandulivinseedndalna A lusianlusn s faanisvinlagasdlndianus 3

GRULR!

1. known_faces meluazusznaumelnunesiiuiioresunanaiifeinisasisgiudeya
Tngneluwras A asAISININDE9LBYAILNWNDAINUWL UL LYY

1.1. Sentdex

Sentdex

ad6c....png bci.jpg deal-...it.jpg

snow...a.jpg snowdex.jpg weirdo.jpg whos...t.jpg

3. Fac_rec_img.py dmiunisisulusinsu
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IWa  Fac_rec_img.py

#3anld9u library
import face_recognition
import os

import cv2

#asreiausdmiunisdanistaya
KNOWN_FACES DIR = 'known_faces'
UNKNOWN_FACES DIR = 'unknown_faces'
TOLERANCE = 0.6
FRAME THICKNESS = 3
FONT_THICKNESS = 2
MODEL = 'cnn’ # hog or cnn
#a919 feature selection vasnmiludiuvasgrutayaivelidwiunsianlunih
print('Loading known faces...")
known faces =[]
known names = []
for name in os.listdir(KNOWN_FACES DIR):
for filename in os.listdir(f{KNOWN_FACES DIR}/{name}):
Image=face recognition.load image file(f{KNOWN FACES DIR}/{name}/{filename})
encoding = face recognition.face_encodings(image)[0]
known_faces.append(encoding)

known names.append(name)

#3149 feature selection vasnwilliugdruvasnmilfasnisasraaaulunti
print('Processing unknown faces...")
for filename in os.listdif UNKNOWN_FACES DIR):

print(fFilename {filename}, end=")

image = face recognition.load image_file(f{UNKNOWN_FACES DIR}/{filename})
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locations = face_recognition.face_locations(image, model=MODEL)
encodings = face recognition.face_encodings(image, locations)
image = cv2.cvtColor(image, cv2.COLOR _RGB2BGR)
#iUssuiisulunthitldanngudeyafiunmiidesnisnsraday
for face_encoding, face location in zip(encodings, locations):
results = face_recognition.compare_faces(known_faces, face_encoding,
TOLERANCE)
match = None
if True in results:
match = known_names[results.index(True)]

print(f' - {match} from {results})

#nslanseulsifunmitazuans
top_left = (face_location[3], face location[0])
bottom _right = (face_location[1], face_ location[2])
color = [0, 255, O]
cv2.rectangle(image, top_left, bottom right, color, FRAME_THICKNESS)

#nslddeninudmiuuansde
top_left = (face_location[3], face location[2])
bottom right = (face location[1], face location[2] + 22)
cv2.rectangle(image, top_left, bottom right, color, cv2.FILLED)
cv2.putText(image, match, (face location[3] + 10, face location[2] + 15),

cv2.FONT_HERSHEY SIMPLEX, 0.5, (200, 200, 200), FONT THICKNESS)

A#NTUAAINAIUN TN
cv2.imshow(filename, image)
cv2.waitKey(0)

#cv2.destroyWindow(filename)
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Work shop 2 face _rec_camara
Tivinsusudsudayaainnisisdoyavaslng unknown_faces ilunisldndaslunis
wWisuiisuunulaglasunudiunienssaluil

IWa  Fac_rec_camara.py

#asreiulsdmiumsdanisdoya

KNOWN_FACES DIR = 'known_faces'

#UNKNOWN_FACES DIR = 'unknown_faces' #1n15 comment 11
TOLERANCE = 0.6

FRAME_THICKNESS = 3

FONT_THICKNESS = 2

MODEL = 'cnn’ # hog or cnn

Tivinsusudsudayaainnisisdoyavadlng unknown_faces iunisldndaslunns
wWisuiiisuunulagasuaasumisassaluil

IWa  Fac_rec_camara.py

#a514 feature selection YN nilludiuvaInnidasnIsasagauluniin
print('Processing unknown faces...")

#for filename in os.listdi UNKNOWN_FACES DIR): %1115 comment 11

#print(f'Filename {filename}, end=")

#image = face recognition.load image file(f{UNKNOWN_FACES DIR}
/{filename})

while True:
ret, image = video.read()

locations = face_recognition.face locations(image, model=MODEL)

encodings = face recognition.face_encodings(image, locations)
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#image = cv2.cvtColor(image, cv2.COLOR RGB2BGR) N3 comment 13

#NTUAAINAZUN N
cv2.imshow(filename, image)
#cv2.destroyWindow(filename)
#ov2.waitKey(10000) N3 comment 13
if cv2.waitKey(1) & OxFF == ord("q"):
break
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1 ad a &

@Jua'aﬁﬂ’ﬁﬁlﬂﬂ\‘i Anaconda
c
X
4
A |

ANACONDA

1. nsamulnanldswnsy Anaconda 3MNAIAIUANE (AWA

Dhttps://www.anaconda.com/products/individual#Downloads Iﬂ&lLﬁ@ﬂﬂ’nu‘Iﬂaﬂm’mju

szuuUfuinisiiawedlded

Y

Windows 58 MacOS & Linux &

64-Bit Graphical Installer (477 MB) 64-Bit Graphical Installer (440 MB) 64-Bit (x86) Installer (544 MB)

32-Bit Graphical Installer (409 MB) 64-Bit Command Line Installer (433 MB) 64-Bit (Power8 and Power9) Installer (285
MB)

64-Bit (AWS Graviton2 / ARM64) Installer
(413 M)

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

A 1 wiiduaidlvan Anaconda

f18819N15ANANIIUTIUY windows

1. yhasalluanlusunsy 64-Bit Graphical Installer (477MB

Windows &8

64-Bit Graphical Installer (477 MB)

2. sutdaranindnaniilvanuiiefnge Anaconda
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3. AANTIM Next

D Anaconda3 5.0.1 (64-bit) Setup s X

Welcome to Anaconda3 5.0.1
(64-bit) Setup

Setup will guide you through the installation of Anaconda3
5.0.1 (64-bit).

ANACONDA.

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

Click Next to continue.

Next > Cancel

4. panivu | Agree

9

0 Anaconda3 5.0.7 (64-bit) Setup —

s

License Agreement

O

(54bit).

*

ANACONDA Please review the license terms before installing Anaconda3 5.0.1

Press Page Down to see the rest of the agreement.

Copyright 2015, Anaconda, Inc.

All rights reserved under the 3-dause BSD License:

Redistribution and use in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Anaconda3 5.0. 1 (54-bit).

Anaconda, Inc,

| <Back [ IAgree | | Cancel
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5. @8N Just Me (recommended)LLﬁﬂﬂaﬂﬁu Next

2 Anaconda3 3.0.1 (84-bit) Setup — *

Select Installation Type

Flease select the type of installation you would like to perform for
Anaconda3 5.0, 1 (84-bit).

D ANACONDA

Install for:

(®) Just Me (recommended)

() all Users (requires admin privieges)

< Back MNext = Cancel
¥
a U

HenNRnRImINABINTISLAzATNTIYL Next

2 Anaconda3 5.0.1 (64-bit) Setup

Choose Install Location

:J ANACONDA Choose the folder in which to install Anaconda3 5.0, 1 (64-bit).

Setup will install Anaconda3 5.0.1 (64-bit) in the following folder. Ta install in a different
folder, didk Browse and select another folder. Click Mext to continue.

Destination Folder

naconda3 Browse...

Space reguired: 2.4GE
Space available: 175, 7GB
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7. \@on Add Anaconda to my PATH environment variable waaadnd Install

2 Anaconda3 5.0.1 (64-bit) Setup — Y

Advanced Installation Options
'..) ANACONDA Customize how Anaconda integrates with Windows

Advanced Options

Add Anaconda to my PATH environment variable

Mot recommended. Instead, open Anaconda with the Windows Start
menu and select "Anaconda (&4-bit)”, This "add to PATH" option makes

Anaconda get found before previously installed software, but may

cause problems reguiring you to uninstall and reinstall Anaconda.

Register Anaconda as my default Python 3.6

This will allow other programs, such as Python Tools for Visual Studio
PyCharm, Wing IDE, PyDev, and MSI binary packages, to automatically
detect Anaconda as the primary Python 3.6 on the system,

Anaconda, Inc, e

< Back Install Cancel

8. 39UNIINIAAAIIATIALY O]

2 Anacenda3 5.0.1 (B4-bit) Setup —

Installing
'J ANACONDA Please wait while Anaconda3 5.0. 1 (64-bit) is being installed.

Extract: python-3.6.3-h%e2ca53_1.tar.bz2

Show details

Anaconda, Inc.

< Back Mext > Cancel
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9. dlefnduasvauysniudlvindntu Next

2 Anaconda3 3.0.1 (64-bit) Setup —

) Installation Complete
“:J ANACONDA Setup was completed successfully,

Completed

Anaconda, Inc,

10. AT Finish

2 Anaconda3 5.0.1 (64-bit) Setup —

Thanks for installing Anaconda3!

) Anaconda is the most popular Python data science platform.

ANACONDA Share your notebooks, packages, projects and environments

on Anaconda Cloud!

Learn more about Anaconda Cloud

Learn more about Anaconda Support
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1.

2.

3.

A19819N15ANASIUSZUU mac os

vinsanulnaalusinsy 64-Bit Graphical Installer (440MB)

[V 7
a o =

MacOS @&

64-Bit Graphical Installer (440 MB)

=

WasiRnesuul navaan Continue

[a]
Welcome to the Anaconda3 Installer
O (o You will be guided through the steps necessary to install this
software.
P
") ANACONDA.
2 [y .
“uUIBNaAUINA Continue

Introduction

® Read Me

Important Information

Anaconda is the most popular Python data science platform.

See https://www.anaconda.com/downloads/.

By default, this installer modifies your bash profile to activate
the base environment of Anaconda3 when your shell starts up.
To disable this, choose "Customize" at the "Installation Type"
phase, and disable the "Modify PATH" option. If you decline
this option, the executables installed by this installer will not
be available on PATH. You will need to use the full
executable path to run commands, or otherwise initialize the
base environment of Anaconda3 on your own.

To install to a different location, select "Change Install
Location..." at the "Installation Type" phase, then choose
"Install on a specific disk...", choose the disk you wish to
install on, and click "Choose Folder...". The "Install for me
only" option will install Anaconda3 to the default location, ~/

§_) ANACONDA. opt/anaconda3.

Tha manrlranan inalindad in thic inctallatine arar

Print... Save... Go Back IContinue I
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NRNNEAUNA Continue

Software License Agreement

Introduction End User License Agreement - Anaconda Individual Edition

Read Me

® License Copyright 2015-2021, Anaconda, Inc.

All rights reserved under the 3-clause BSD License:

This End User License Agreement (the "Agreement") is a legal
agreement between you and Anaconda, Inc. ("Anaconda") and
governs your use of Anaconda Individual Edition (which was formerly
known as Anaconda Distribution).

Subject to the terms of this Agreement, Anaconda hereby grants you a
non-exclusive, non-transferable license to:

* Install and use the Anaconda Individual Edition (which was formerly

known as Anaconda Distribution),

* Modify and create derivative works of sample source code
delivered in Anaconda Individual Edition from Anaconda's repository;
{") ANACONDA. ind

* Redistribute code files in source (if provided to you by Anaconda as

source) and binary forms, with or without modification subiect to the

Print... Save... Go Back

\dan Agree

@ Install Anaconda3

Software License Agreement

Introduction End User License Agreement - Anacanda Individual Edition

Read Me
® Lig
To continue installing the software you must agree to the terms of the
software license agreement.

Click Agree to continue or click Disagree to cancel the installation and quit
the Installer.

| 2
Read License Disagree I Agree
|

known as Anaconda K
* Modify and create derivative works of sample source code
‘D AN ACO NDA delivered in Anaconda Individual Edition from Anaconda's repository;
% o and
* Redistribute code files in source (if provided to you by Anaconda as
source) and binary forms, with or without modification subiect to the

Print... Save... Go Back Continue
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' [
Y

NagRnea 91nUune Continue

L3

6. LAanAaEn

(] & Install Anaconda3 fa}

Select a Destination

Introduction How do you want to install this software?

Read Me
53 Install for me only

|m'| Install on a specific disk...
C—

License

® Destination Select

Installing this software requires 461.8 MB of space.

You have chosen to install this software in your home folder.
Only the eurrent user will be able to use this software.

) ANACONDA.

>
Y

7. ARNALMUINLAAGT NA Install

w Install Anaconda3 a

Standard Install on "Macintosh HD"

Introduction This will take 461.8 MB of space on your computer.

Read Me Click Install to perform a standard installation of this software
in your home folder. Only the current user of this computer will

License be able to use this software.

Destination Select

® Installation Type

") ANACONDA.

Change Install Location...

Customize Go Back Install
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8. TUshNTUIINNITAAG

& Install Anaconda3 &)

Installing Anaconda3

Introduction

Read Me

License
Destination Select

Running package scripts...
Installation Type

# [nstallation

{") ANACONDA.

9. MmNTUD Access azlslinagansu WaRnduasana Continue

10. BERA190AUINA Continue

o a

Anaconda + JetBrains

Introduction
Working with Python and Jupyter notebooks is a breeze

Read M . . R

ead Me with PyCharm Pro, designed to be used with Anaconda.
License Download now and have the best data tools at your
Destination Select fingertipst
Installation Type PyCharm Pro for Anaconda is available at:
Installation hittps:/jwww.anaconda.com/pycharm

® PyCharm IDE

{D ANAcONDA. @
) ANACONDA.
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11. Anduasaduna Close

r ) A
[ N & Install Anaconda3 &)

The installation was completed successfully.

Introduction Thank you for installing Anaconda Individual Edition.
Read Me

Here are some helpful tips and resources to get you started. We
License recommend you bookmark these links so you can refer back to
Destination Select them later.
Installation Type Anaconda Individual Edition Tutorial
Installation

. .
PyCharm IDE Getting Started with Anaconda

® Summary

") ANACONDA.

|- A
12. nawtnlUsunsui Lanunchpad laAausann

Anaconda-MNavigator
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13. azlalUsunsusadl t@Sadun1sAnga

{2) ANACONDA NAVIGATOR

O Anaconds Navigstor

B e
Applications on base (root] ~|  Channels
Environments
° o o L] L o o
Y, -
WA Leaming Q Jupyter
3
2% Community Datalore 18M Watson Studio Cloud JupyterLab Notebook
som o
e | webbesed voper
e by b e ey ol | ety Evadonmen.
) namare “hanced edting, nterace tesing.
e with your bearm. learning models. Prepace data and build Bebuggng and intraspection features
nodets, UG apeN Source aka sCrence tooks.
v mestine :
pres [am
o o o o o
VS Code Glueviz Orange 3 [PyCharm Professional RStudio
1608 ™ 3260 Lrase
Asetof help
s s for ncogesn
Tak g a0 i CONTeL oo T 2 0 S i o nacabaois
ANACONDA Wi a e Loaon
Sk — a]
Dicover premin ata
science content
Dogumentation
Anaconda Blog

¥y & 7
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Import environment For Window

1. il https://s6102041620046.wixsite.com/image-recognition/download R]’mﬁ?w/‘f’]m'ﬁ

anulnanlnd Environment For Window

S S e N
roviutaid (Wix } asiodula C wau )
RECOGNITION nlhisn  Hangns Workshop luuUs:iiiu  dneans

Gl IJULriciki

Program & libraries

e Anaconda e Environment For

R Aot ackage: b" Window

K2 r ranena "

N . N amwioadou

Al o Ana a 1 U
etwork o .

andlkaa >

PTAXTS

anulkaa >
—=

e Environment For

b MAC ﬁ Python

Ya. amwuadoulums oy munTwsou Bumumsize:

A aconda uavIsY AsUnamSIIL SUNSUS:AUg oomu

20Nl

I

andlkaa > andlkaa >

2. naanuluan

‘hifighahoitale
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3. AU Environments #asantulid e Import

) Anaconda Navigator

File Help

{2) ANACONDA NAVIGATOR

‘ﬁ' Home

|I\ Search Environments Q, /I\

ﬁ eI | base (root) o

-
M Learning

- Community

ANACONDA

Discover premium data
science content

Documentation

Anaconda Blog

Yy & @ B = 5|2 &

Create Clene Import | Backup Remowe
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Snwallwames

=
-
)

e
o

Import from:

© Localdrive

[

Anaconda Nucleus
Sign in to save your environment

[

New environment name:

[

O overwrite existing environment

Cancel

5. @anlnd environment

) Import Environment
« v 4 > ThisPC > Downloads »
Organize v New folder

7 Quick access ~ Today (1)

[ Desktop
- Downloads
| Documents
=] Pictures

- Google Drive (G:)

% % % %% %

ol 5
00_AllDocument

03_5A —

Gravity Development - AllDocument EmvironmentForiindow yml

OneDrive - kmutnb.ac.th « Yesterday (1)
& kmutnb.ac.th
Gravity Development - AllDocument

Gravity Development - General

@ OneDrive - kmutnb.ac.th
AppData
Apps
Creative Cloud Files
datacomp

I Desktop

£ Search Downloads

[E Nocument. b

File name: | EnvirenmentForWindow (2).yml

v‘ Coenda environm

Ent files (Myan v~

e |
Upen

Cancel
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2N

39 Environment for Windows

Import Envirenment

Import Ffrom:

© Localdrive
[C:IU5ersf’Jira\.'.-fat)’Downloads.."EnuironmentForWindow.yml | .

Anaconda Nucleus
Sign in to save your environment

[

New environment name:

| EnvironmentForWindow{

O owerwrite existing envircnment

Cancel Import

$99UNI1 Import AULESA

D EnvironmentForWw/indow
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Import environment For mac

1. U https://s6102041620046 wixsite.com/image-recognition/download AMnTHINS

alvanlwa Environment For MAC

RECOGNITION niasn  nangdns Workshop  muudsaiiu - 3neans

Program & libraries

Anaconda Environment For
Window

ondlkaa > modlkaa »
Environment For MAC ﬁ Python

oniikaa » oodlraa »

[

2. uanlnadldannnsaadlaneldBlusumisiisdesnsarenulaeasdaesdusad
2.1. 19& environmentMac.yml
2.2. IWd requirements.text
@~ Q

Name Dat ed Size Kind

m environmentMac.yml Today 18:24 2 KB YAML Document

B requirements.txt Today 18:23 197 bytes Plain Text
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3. vinsiWalusinsa Anaconda Navigator uanidenuau Environments

ﬁ Home

) ANACONDA NAVIGATOR

((search Environments a) | installed ~|
@ Environments base (roo) o Name i
_ipyw_jlab_nb_ex... O
Image-Recognition
alabaster O
env_easyocr
Eos anaconda O
miniconda3 anaconda-client ]
anaconda-project »)
anyio o
appdirs ]
ANACONDA applaunchservices )
Join Now appnope ®)
appscript o
Discover premium data
science content argh o]
Documentation argon2-cffi (o]
Anaconda Blog asnicrypto )
astroid O
. =
= g ®- 85 2 5
Create Import  Backup packagesavata
4. \§8an Import
A Home -
((Search Envirorments Q) [ nstalled N
\ J
& Environments base (root) [») An2 IS
_ipyw_jlab_nb_ex...
ﬁ Learning Image-Recognition
alabaster O
. env_easyocr
Community K53 anaconda ]
miniconda3 anaconda-client o]
anaconda-project O
anyio O
appdirs o
ANACONDA applaunchservices ()
Join Now appnope 2
appscript (o]
Discover premium data
science content argh o
Documentation argon2-cffi O
Anaconda Blog asnicrypto »)
astroid 0

L 4

ud

Create Import

Backup

361 packages available

Channels Update index...

Description

A i For enabling da-bundled jupyter

Configurable, python 2+3 compatible sphinx theme

Simplifies package management and deployment of anaconda
Anaconda cloud command line client library

Tool for

e projects

Highlevel layer for multiple event loop impl on python

Asmall python module for determining appropriate platform-specific dirs.

Simple package for registering an app with apple launch services to handle uti and url

Disable app nap on 05 x 10.9

Control applescriptable applications from python.

The natural cli.

The secure argon2 password hashing algorithm.

Python asn.1 library with a Facus on perfarmance and a pythonic api

Aabstract syntax tree for python with inference support.

Channels Update index...

Description

A i i For enabli onda-bundled jupyter extensions.

Configurable, python 2+3 b hinx theme.

simplifies package management and deployment of anaconda
Anaconda cloud command line client library
Tool for

running, and ing d e projects

High level layer for multiple vent loop implementations on python

A small python module for determining appropriate platform-specific dirs.
Simple package For registering an app with apple launch services to handle uti and url
Disable app nap on os x 10.9

Control applescriptable applications from python.

The natural cli.

The secure argon2 password hashing algorithm.

Python asn.1 library with a focus on performance and a pythonic api

Aabstract syntax tree for python with inference support.

Version

01.0
07.12

2021.05

Version

010

0712

2021.05
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5. AzUsnguEnsesanIn nadentig environmentMac.yml

Import Environment X

Import from:

© Local drive
[ |-

Anaconda Nucleus
Sign in to save your environment

[ | =

New environment name:

| |

[0 Overwrite existing environment

Cancel

6. VIN19A9T environment Wazna Import

Import Environment X

Import from:

© Local drive

[ /Users/sdblack/jupyter/envMac/environmentMac.yml ] .

Anaconda Nucleus
Sign in to save your environment

[ | =

New environment name:

[ environmentMac ]

[J Overwrite existing environment

Cancel Import
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7. 9zU31ng environment 1YN5UNGIUN

ANACONDA NAVIGATOR

Connect v

ﬁ‘ Home - N
( Search Environments Q) Installed ~ Channels Update index... Q)
P Environments base (root) Name T~ Description Version
appnape ) Disable app nap on os x 10.9 0.1.2
* Learning Image-Recognition
argon2-cffi (O The secure argon2 password hashing algorithm. 20.1.0
" env_easyocr
% Community . async-generator a 110
H environmentMac ° async_generator ) Async generators and context managers For python 3.5+ 1.10
attrs O Attrs is the python package that will bring back the joy of writing classes by relieving you from the drudgery of 2120
- implementing abject protocols (aka dunder methods). -
miniconda3
backeall O Specifications for callback functions passed in to an api 0.2.0
< bleach (O Easy, whitelist-based html-sanitizing tool 4.0.0
ANACONDA
Col cacertificates (O Certificates for use with other packages. 2021.7.5
Lty certifi D Python package for providing mozilla's ca bundle. 2021.5.30
cffi () Foreign function interface for python calling ¢ code. 1.14.6
Discover premium data
sdence content debugpy O Animplementation o the debug adapter protocol for python 141
Documentation decoratar ) Better living through python with decorators. A 509
Anaconda Blog defusedxml (O xmlbemb protection for python stdlib modules 071
entrypoints (O Discaver and load entry points from installed packages. 03
You
vy & ¥ LIS T

76 packages available

Create  Clone Import Backup Remove

Y > 2INUULADN open Terminal

oo
)
ho)
=p.
=29)]

environmentMac

miniconda3

Open Terminal A

Open with Python
Open with IPython

Open with Jupyter Notebook
< bleach

9. lumundaniuiinlwg requirements.text (A8A1&I9179 Terminal 14U cd Dowloads)

'
[

nuulANg

pip install -r requirements.txt

[(environmentMac) —MacBook—Air erIvMac % pip install -t requiremevlts.txt
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Install Tesseract For Window

Windows

Installer for Windows for Tesseract 3.05, Tesseract 4 and development version 5.00 Alpha are
available from Tesseract at UB Mannheim. These include the training tools. Both 32-bit and 64-bit
installers are available.

An installer for the OLD version 3.02 is available for Windows from our download page. This includes
the English training data. If you want to use another language, download the appropriate training
data, unpack it using 7-zip, and copy the .traineddata file into the ‘tessdata’ directory, probably
C:\Program Files\Tesseract-OCR\tessdata.

To access tesseract-OCR from any location you may have to add the directory where the tesseract-
OCR binaries are located to the Path variables, probably c:\Program Files\Tesseract-OCR .

Experts can also get binaries build with Visual Studio from the build artifacts of the Appveyor
Continuous Integration.

1. Whgniiu Tesseract at UB Mannheim @ensiestumuszuuyufuAnisvesvinu

Tesseract at UB Mannheim

The Mannheim University Library (UB Mannheim) uses Tesseract to perform OCR (optical character recognition) of historical
German newspapers (Allgemeine PreuBische Staatszeitung, Deutscher Reichsanzeiger). The latest results with OCR from more
than 360,000 scans are available online.

Tesseract installer for Windows

Normally we run Tesseract on Debian GNU Linux, but there was also the need for a Windows version. That's why we have built a
Tesseract installer for Windows.

WARNING: Tesseract should be either installed in the directory which is suggested during the installation or in a new
directory. The uninstaller removes the whole installation directory. If you installed Tesseract in an existing directory, that
directory will be removed with all its subdirectories and files.

The latest installers can be downloaded here:

» tesseract-ocr-w32-setup-v5.0.0-alpha.20210811.exe (32 bit) and
» tesseract-ocr-wb4-setup-v5.0.0-alpha.20210811.exe (64 bit) resp.

We don't provide an installer for Tesseract 4.1.0 because we think that the latest version 5.0.0-alpha is better for most Windows
users in many aspects (functionality, speed, stability). Version 4.1 is only needed for people who develop software based on the
Tesseract APl and who need 100 % APl compatibility with version 4.0.

There are also older versions available.

In addition, we also provide documentation which was generated by Doxygen.

2. @enmwilunseduiemsinislneAniudu 1unwoinge na OK

Installer Language >
@ Please select a language.
English [ English W
Conce
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3. NA Next >
£} Tesseract-OCR v5.0.0-alpha.20210811 — >
Welcome to Tesseract-OCR Setup
Setup will quide yvou through the installation of
Tesseract-0CR.
Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.
Click Mext to continue.
4. nm | Agree lilegausuTonnas
£} Tesseract-OCR v5.0.0-alpha.20210811 — >

License Agreement

Press Page Down to see the rest of the agreement.

Please review the license terms before installing Tesseract-0OCR.

Apache License
Version 2.0, January 2004
http:/fmww apache.orgflicenses/

1. Definitions.

agreement to install Tesseract-OCH.,

= Back

TERMS AND COMDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

"License " shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.

If yvou accept the terms of the agreement, dick I Agree to continue. You must accept the

Cancel
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5. Lﬁaﬂ@%}mulﬂu Install for anyone using this computer* Juu

£} Tesseract-OCR v5.0.0-alpha.20210811 — >

Choosze Users
Choose for which users you want to install Tesseract-OCR.

Select whether you want to install Tesseract-OCR. only for yourself or for all users of this
computer. Click Mext to continue,

(®) Install for anyone using this computer

() Install just for me

Mullsoft Install Sywstem +3.06.1-1

2 . .

6. naly + 7 Additional language data (download) wiedennwitasldaudfiafia

(nwnlne)

) Tesseract-OCR v5.0.0-alpha.20210811 — >

Choose Components
Choose which features of Tesseract-OCR. you want to install,

Chedk the companents you want to install and unchedk the components you don't want to
install, Clidk Mext to continue.

Select components to install: ] < crollview
Training Tools
Shortcuts creation
Language data

o | Additional script data (download)
-] | Additional language data (download)

Description

Space required: 278.9 MB Position wour mouse over a component ko see its
description.

Mullsaft Inskall System w306, 1-1
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7. @annetng na9R1ntdu na Next >

£} Tesseract-OCR v5.0.0-alpha.20210811 — >

Choose Components
Choose which features of Tesseract-OCR. you want to install.

Chedk the companents you want to install and unchedk the compaonents you don't want to
install. Click Mext to continue.

Select components to install: [ ] Tatar A
[ ] Telugu

1iarinya
~[] Tonga

T 1le 1-1 W
Description

Space required: 279.9 MB Fosition wour mouse over a component to see ks
description,

Mullsoft Install Sywstem +3.06.1-1

8. denlnaweslunisinds IneaSududu C:\Program Files\Tesseract-OCR

£} Tesseract-OCR v5.0.0-alpha.20210811 — >
r Cheosze Install Location
Choose the folder in which to install Tesseract-0CR.

Setup will install Tesseract-0CR in the following folder. To install in a different folder, dick
Browse and select another folder. Clidk Mext to continue.

Destination Folder

C:\Program Files\Tesseract-0CR Browse,..

Space reguired: 279.9 MB
Space available: 38.5 GB

Mullsoft Install Sywstem +3.06.1-1
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9. nn Install

£} Tesseract-OCR v5.0.0-alpha.20210811 — >

Choose Start Menu Folder
Choose a Start Menu folder for the Tesseract-OCR shortouts.

Select the Start Menu folder in which you would like to create the program's shortouts, You
can also enter a name to create a new folder.,

[Tesseract-0CR

Accessibility ~
Accessories

Administrative Tools

Anaconda3 (64-bit)

Battle.net

Chrome Apps

Cisco Packet Tracer

CMake

CPUID

Discord Inc

Garena A

[ ]Do not create shortouts
Mullsoft Install Sywstem +3.06.1-1

<Back |[ sl || | cancel

10. A Next >

£} Tesseract-OCR v5.0.0-alpha.20210811 —

Inst allation Complete
Setup was completed successfully.

Completed

Mullsoft Install Sywstem +3.06.1-1
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11. Finish

£} Tesseract-OCR v5.0.0-alpha.20210811 —

Completing Tesseract-OCR Setup

Tesseract-0CR has been installed on your computer,

Click Finish to dose Setup.

View Tesseract on GitHub
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A1sAeAn Path na wasenldeu

1. Aum path Tuges window search

Apps Documents Web More «

__Bostmatch

Lg Edit the system environment 2 @
= variables

Control panel

Related: “path" Edit the system environment variables
Settings Control panel
it Show full path in title bar >
£ Edit environment variables for your 5 = open
account
Search school and web L
/0 path - See school and web results > [

Documents - This PC (15+)

People (4+)

= 1

2. A/ Environment Variables

System Properties X

Computer Name  Hardware Advanced  System Protection Remote

You must be logged on as an Administrator to make most of these changes.

Peformance

Visual effects, processor scheduling, memory usage, and virtual memory

User Profiles
Desktop settings related to your sign4n

Settings...

Startup and Recovery
System startup, system failure, and debugging information

Settings...

Environment Variables...

QK Cancel Apply
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3. @an Variable Path > Edit

Environment VYariables

User variables for Jirawat

Variable

OneDrive
OneDriveCommercial
Path
CT_DEVICE_PIXEL_RATIO
TEMP

TMP

Value

Ch\Users'Jirawath OneDrive - kmutnb.ac.th

ChUsersJirawath OneDrive - kmutnb.ac.th

ChUsers\Jirawat\ AppDatatLocal\Microsoft\WindowsApps;: C:\Users...
auto

Ch\UsersJirawat\ AppData\Local\ Temp

Ch\UsersJirawat\ AppData\Local\ Temp

System variables

New... Edit... Delete

Variable

INTEL_DEV_REDIST
MIC_LD_LIERARY_PATH
MNUMBER_OF_PROCESSORS

Value ~

C\Program Files (x86)\Common Filesh\Intel\Shared Libraries\
S6INTEL_DEV_REDIST2:compilerilib\mic
12

4. naYl New

Ca n Ce'

w&aniuld Path C:\Program Files\Tesseract-OCR 4 Path 518864 Tesseract >

nnYy OK

Edit environment variable

ChWindows\system32
CA\Windows
Ch\Windows\System32'Whem

C:AWindows\Systern3240penSSHY

C:\Program Files\Commaon Files\OraclelJava'javapath Mew
ZeINTEL_DEV_REDIST redist\intel6d compiler 1
C\Program Files (x86)\VMware\VMware Playeribin', Edit

CA\Windows\System32\WindowsPowerShellha 1.0\ Delete

C:\Program Files (xB6)\NVIDIA Corporation\Physi\Commaon
C\Program Files\MVIDIA Corporation\NVIDIA NvDLISR Mowve Up
Ch\Users\Jirawat\AppDatatReaming\jupyter

Browse...

T T T e

| Ch\Program Files\Tesseract-OCR

Move Down
# 3

Edit text...

5 |
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Install Tesseract For MAC

1. &n

https://raw.githubusercontent.com/Homebrew/install/HEAD/install.sh)"

macOS
You can install Tesseract using either MacPorts or Homebrew.

A macOS wrapper for the Tesseract APl is also available at Tesseract macOS.
MacPorts
To install Tesseract run this command:
sudo port install tesseract
To install any language data, run:
sudo port install tesseract-<langcode>
List of available langcodes can be found on MacPorts tesseract page.
Homebrew
To install Tesseract run this command:
brew install tesseract

The tesseract directory can then be found using brew info tesseract, €.g.

/usr/local/cellar/tesseract/3.05.02/share/tessdata/ .

(%
Y

(Image—Recognition)
https://raw.githubusercontent.com/Homebrew/install/HEAD/install.sh)

#4 /bin/bash -c "$(curl -fsSL

% sdblack — -zsh — 80x24

MacBook—Air ~ % FASUVAEREE
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1.1, udWe AUz ITunIy terminal 91 Next steps:

| o @ [ sdblack — -zsh — 80x24

Press RETURN to continue or any other key to abort =]
==> fusr/bin/sudo fusr/sbin/chown -R sdblack:admin /opt/homebrew

==> Downloading and installing Homebrew...

HEAD is now at ebc@783c5 Merge pull request #12167 from Bo98/brewed-curl-old-mac

| 0s

Updated 1 tap (homebrew/core). {
==> Installation successful!

| ==> Homebrew has enabled anonymous aggregate formulae and cask analytics.
Read the analytics documentation (and how to opt-out) here:
https://docs.brew.sh/Analytics
| No analytics data has been sent yet (or will be during this “install” run).

==> Homebrew is run entirely by unpaid volunteers. Please consider donating:
https://github.com/Homebrew/brew#donations

==> Next steps:

Run these two commands in your terminal to add Homebrew to your PATH:
echo 'eval "$(/opt/homebrew/bin/brew shellenv)"' >>_
eval "$(/opt/homebrew/bin/brew shellenv)"
— Run “brew help’ to get started

https://docs.brew.sh
(Image-Recognition) _MacBook—Air ~%

'
[

2. eaadltau brew lngNUNAES Sbrew help

@ @ %5 sdblack — -zsh — 80x24

(Image—Recognition}_MacBnok—Air ~ % brew help
Example usage:

brew search TEXT|/REGEX/

brew info [FORMULA|CASK...]

brew install FORMULA|CASK...

brew update

brew upgrade [FORMULA|CASK...]

brew uninstall FORMULA|CASK...

brew list [FORMULA|CASK...]

Troubleshooting:
brew config
brew doctor
brew install --verbose —--debug FORMULA|CASK

Contributing:
brew create URL [-—no-fetch]
brew edit [FORMULA|CASK...]

Further help:
brew commands
brew help [COMMAND]
man brew
https://docs.brew.sh
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3. PNTURNITANRG tesseract MEANET brew install tesseract

@ [ ] %5 sdblack — -zsh — 80x24

i (Image—Recognition)_MacBook—Air ~ % brew install tesseractl 8

Y o

4. asaliiunelnglymds brew install tesseract-lang WinfiAlseusosudainsy

-
®c e 5 sdblack — -zsh — 80x24

! (Image-Recognition) _MacBook-Air ~ % brew install tesseract-lan B

ol




	1.ปัญญาประดิษฐ์ (AI : Artificial Intelligence)
	Machine Learning
	Deep Learning
	Computer Vision
	เป้าหมายของ Computer vision
	การประยุกต์ใช้ Computer Vision
	ตัวอย่างการใช้ Computer Vision
	การทำงานของ Computer Vision

	Digital image (ภาพดิจิทัล)
	Pixel
	Binary Image
	RGB Image
	Grayscale Image 
	ตัวย่างการนำรูปไปประมวลผล


	ขั้นตอนการทำงานของ Computer Vision
	Image Processing

	ประเภทของอัลกอริทึมการจำแนกประเภท
	โครงข่ายประสาทเทียม (Artificial neural networks: ANN)
	Convolutional Neural Network (CNN)
	ตัวอย่างวิธีการแบ่งรูปภาพออกเป็น Metric
	ขั้นตอนการทำ CNN มี 4 ขั้นตอน


	2.การจำแนกตรวจจับวัตถุในรูปภาพด้วย Yolo
	Yolo คืออะไร
	ตัวอย่างการทำ Object Detection ด้วย yolo
	ขั้นตอนของ Non-maximum Suppression
	ภาพรวมขั้นตอนของการ Object Detection ด้วย Yolo
	การระบุคลาสให้แต่ละชิ้นส่วนของชิ้นสี่เหลี่ยม
	เปรียบเทียบ Yolo กับรูปแบบการตรวจจับกับอัลกอรึทึมอื่น ๆ
	ตัวอย่างการนำไปใช้งาน
	การติดตั้ง Anaconda
	ติดตั้ง PowerShell Prompt
	Jupyter
	Opencv
	NUMPY
	YOLO
	COCO
	เริ่มการเขียนโค้ด

	3. Optical Character Recognition
	ประเภทของเทคนิคการรู้จำตัวอักษรด้วยแสง
	การรู้จำตัวอักษรแบบออนไลน์ (On-line Character Recognition)
	การเรียนรู้ตัวอักษรแบบออฟไลน์ (Off-line Character Recognition)

	ขั้นตอนเทคนิคการรู้จำตัวอักษรด้วยแสง (Optical Character Recognition)
	ขบวนการประมวลผลขั้นต้น (Pre-Processing)
	ตัวอย่างการลดสัญญาณรบกวน
	ตัวอย่างการลดสัญญาณรบกวน
	ตัวอย่างการการหมุนกลับของภาพ
	ตัวอย่างการการหมุนกลับของภาพ

	การรู้จำ (Recognition)
	ขบวนการประมวลผลขั้นสุดท้าย (Post-Processing)

	เครื่องมือ OCR Open source
	Tesseract OCR
	โครงสร้างการประมวลผลปกติ (เวอร์ชั่นก่อนหน้า)
	โครงสร้างการประมวลผลเสริมด้วยเทคนิค LSTM (เวอร์ชั่น 4 )
	ขั้นตอนการรู้จำของ Tesseract
	การติดตั้ง Tesseract
	Install Tesseract For Window
	การตั้งค่า Path ไฟล์ เพื่อเรียกใช้งาน
	Install Tesseract For MAC


	การสกัดข้อความจากรูปภาพ
	การสกัดข้อความแบบตามเวลาจริง

	4. Face Recognition
	ประวัติของระบบจดจำใบหน้า
	การตรวจหาใบหน้า
	วิธีการทำงานของ Face Recognition
	Modern Face Recognition with Deep Learning
	Histogram of Oriented Gradients (HOG)
	ประโยชน์ของ Face Recognition
	การติดตั้ง Face Recognition
	Work shop 1 face_rec_img
	Work shop 2 face_rec_camara

	ภาคผนวก คู่มือการติดตั้ง
	คู่มือวิธีการติดตั้ง Anaconda
	ตัวอย่างการติดตั้งในระบบ windows
	ตัวอย่างการติดตั้งในระบบ mac os

	Import environment For Window
	Import environment For mac
	Install Tesseract For Window
	การตั้งค่า Path ไฟล์ เพื่อเรียกใช้งาน
	Install Tesseract For MAC


