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OCR : Optical Character Recognition

Tesseract OC
[—1

Easy
OCR

L —/

‘Vliﬂgﬂ Logo Python, Smartphone, tablet : https://www.canva.com/ (PRO)
nug 1l Logo EasyOCR : https://www.jaided.ai/static/img/svg_icon/EasyOCR_OSS3.svg

‘Vliﬂgﬂ Logo Tesseract OCR : https://upload.wikimedia.org/wikipedia/commons/7/78/Tesseract_ OCR_logo_%28Google%29.png?20190813175819

D.

D.

ﬁﬂ‘lgﬂ Logo Gemini : https://storage.googleapis.com/gweb-uniblog-publish-prod/images/final_keyword_header.width-1200.format-webp.webp
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nMs5AANalUsunsa Python 3.9

i1'la11d Tnaa T daaaanidulse https:/www.python.org
9y
Tnglvinatlu “Downloads” 91n1iu NATjY “Windows”

v ‘l Welcome to Python.org

< €] 25 python.org

Python

& python’ . I

About Downloads Documentation Community Success Stories News Events

All releases
Download for Windows

Source code g functions.
Python 3.12.1

ments, keyword
Windows
Note that Python 3.9+ cannot be used on Windows 7 or 5. More about

mac0S earlier.

Not the OS you are looking for? Python can be used on

Other Platforms :
many operating systems and environments.

9112358 1NN View the full list of downloads.
Alternative Implementations

Python is a programming language that lets you work quickly

and integrate systems more effectively. »» Learn More

& Download Docs

& Jobs

ww.python.org/downloads/windows/

Socialize




nMs5AAN3lUsunNSH Python

9 9 9
Ny Waen anans Iagludl0g1901800 version 3.9.10 814150 Windows 64 bit
Taenani Download Windows installer (64-bit)

R ®? Python Releases for Windows x =+

<«

c 23 python.org/downloads/windows/

XP or earlier.
= Download Windows x86 web-based installer

= No files for this release. » Download Windows x86-64 embeddable zip file
= Python B.:9:10 - Jan. 14, 2022 = Download Windows x86-64 executable installer
I Note that Python 3.9.10 cannot be usedlon Windows 7 = Download Windows x86-64 web-based installer B
or earlier. = Python 3.10.0al - Oct. 5, 2020

» Download Windows help file

Download Windows installer (64-bit)
I » Download Windows x86 embeddable zip file

Download Windows installer (32-bit)
= Download Windows x86 executable installer

Download Windows help file
= Download Windows x86 web-based installer

Download Windows embeddable package (64-bit)
= Download Windows x86-64 embeddable zip file

Download Windows embeddable package (32-bit)

= Download Windows x86-64 executable installer
= Python 3.10.2 - Jan. 14, 2022

= Download Windows x86-64 web-based installer
Note that Python 3.10.2 cannot be used on Windows 7

. = Python 3.9.0rc2 - Sept. 17,2020
or earlier.

» Dowinlaad Windnwe haln fila b



nMs5AAN3lUsunNSH Python

Y
v

! o = ng I~4 [y, zg’ A H gAa
Woa Inaa anaauasaad Winaautanani lWanaa
H 2
1'18a121 1aau python-3.9.10-amd64.exe
9J (1)) ]
1101y 1daniaen “Add Python 3.9 to PATH” ua3nani “Customize installation”

& Python 3.9.10 (64-bit) Setup — X

) Install Python 3.9.10 (64-bit)
Select Install Now to install Python with default settings, or choose
Customize to enable or disable features.

% Install Now
Ch\Users\sopon\AppDatatLocal\Programs\Python'\Python39

Includes IDLE, pip and documentation
Creates shortcuts and file associations

— (Customize installation
Choose location and features

pgthfr:_:;’n

Install launcher for all users (recommended)

WiﬂdUWS Ié.-’-'kdd Python 3.9 to PATH | Cancel




mMsAnnalUsunsy Python

9
1Nt linatly “Next”

@ Python 3.9.10 (64-bit) Setup —

Optional Features
égccumematinné
Installs the Python documentation file.
M pip
Installs pip, which can download and install other Python packages.

] tcl/tk and IDLE

Installs tkinter and the IDLE development environment.

Python fest suite
Installs the standard library test suite.

Py launcher for all users (requires elevation)

Installs the global 'py' launcher to make it easier to start Python.

python

fr n

WIﬂdOWS Back I Next I Cancel




nM5AAANalUsunNsN Python

ko ¥R A ) Y q Yo ) <
AMNUU Glﬂ@ﬂm’f)ﬂ‘l/c]ﬂ Option !,!,ﬁ’JGl‘ViﬂTVi‘Llﬂ location !,‘]J‘L! C:\Python39

Y Y Aa
uan 1vnan “Install”

& Python 3.9.10 (64-bit) Setup — X

) Advanced Options
Install for all users

Associate files with Python (requires the py launcher)

Create shortcuts for installed applications
Add Python to environment variables

éErecnmpiIe standard Iibrary‘;

Download debugging symbols
Download debug binaries (requires VS 2017 or later)

Customize install location
C\Python39 Browse

pgthfr:;n

Wlﬂd OWS Back | ¥ Install | Cancel




mMsAnnalUsunsy Python

9 Y
INUU 1ﬁ}§®ﬂuﬂ31§] @Wl\‘llfﬁi}

% Python 3.9.10 (64-bit) Setup —

) Setup Progress

Installing
Python 3.9.10 Standard Library (64-bit debug)

python

fr W

WIﬂdOWS Cancel




nM5AAANalUsunNsN Python

A a & < 2 9 Y 1 < v < 2 ¥ a 2
LUDRAAANLE I ULLAN Gl?iﬂﬂ‘]JN “Close” Lﬂu@ulﬁﬁfﬂﬁuﬂluﬁﬂuﬂTi@ﬂﬁ\‘l Python

% Python 3.9.10 (64-bit) Setup — X
Setup was successful

Mew to Python? Start with the online tutorial and
documentation. At your terminal, type "py" to launch Python,
or search for Python in your Start menu.

See what's new in this release, or find more info about using
Python on Windows.

‘@ Disable path length limit
: Changes your machine configuration to allow pregrams, including Pythen, te
bypass the 260 character "MAX_PATH" limitation.

pgth::_)n

windows | Close




nMs5AANa lausislaal¥aas pip

H {1 a Jd 1
141 119 emd Tagmsnafitlu start ud1WuNW emd Tugoaun udIna Enter
1 151nniA1 emd @931

Command Prompt

Microsoft Windows [Version 10. 0. 19045. 3930]
(c) Microsoft Corporation. All rights reserved.

C:\Users\sopon>,

11



nMs5AANa lausislaal¥aas pip

a,
o

TRNUWNATS ed\ 1WD0DANIN C:\>

Command Prompt

Microsoft Windows [Version 10.0.19045. 3930]
(c) Microsoft Corporation. All rights reserved.

C:\Users\sopon>cd\

C:\>

12



nMs5AANa lausislaal¥aas pip

v
QU

101U 1HRUNAA cd python39\scripts 119141117 C:\Python39\Scripts

J
Q/

* I A 1 o .
Fuilunoguoerias pip

Command Prompt
Microsoft Windows [Version 10. 0. 19045. 3930]
(c) Microsoft Corporation. All rights reserved.

C:\Users\sopon>cd\
C:\>cd python39\scripts

C:\Python39\Scripts>

13



MIfaad lausianigluniseusy

d' g}J 9 o a g}J =~ 1 (Y] tdy
N9 cmd I1NUU 1141/]’]ﬂ’]3@]ﬂ@]\°|b1ﬁ‘11313¢n§] 9] PINU

A a a_ v v Y 0
¥olausis mMsAnAalaald pip HHINMIMNU
google.generativeal | pip install google-generativeai 1WouAenN1 Gemini
matplotlib pip install matplotlib waeans 1wl Laaann
opencv pip install opencv-contrib-python Uszuranann
pytesseract pip install pytesseract Tesseract OCR ttUaan1n 1] UTBAY
. 3.
easyocr pip install easyocr EasyOCR nilasnmduvennu
pdf2image pip install pdf2image uilaalnld pdf Funn
_ Y 1 Jd
pygame pip install pygame asany au lidides

14



M3AaAdlausanlslumsousy (av)

A a a v y o, Y A 0
¥olausa msaanalaaly pip HINNMINNY
.. 9 <3 =
gTTS pip install gTTS wlasveanuiluasaya
pyaudio ##or python 3.9 ASIANITLAEN

pip install full path\PyAudio-0.2.11-cp39-cp39-win_amd64.whl
##tfor python 3.10
pip install full path\PyAudio-0.2.11-cp310-cp310-win_amd64.whl

Wuena: Aoglaiog (full path 404 file .whi)

{ A g}J Y 9 Yo o a 311 Y
1OAAAIIUATUNNOULAY U150 1FAEY pip list TUMTATINTOUMIAAAT LAV T3 1A

15



A A A
inseanelumMsveuldsunsuniy Python

Python IDLE

Eclipse PyDev

Notepad++

ActiveState Komodo IDE
PyCharm

Jupyter Notebook

Google Colab

Visual Studio Code
https://repl.it/languages/python3

16



Python IDLE

|4 Python 3.7.9 Shell
File Edit Shell Debug Options Window Help

Python 3.7.9 (tags/v3.7.9:13c94747c7, Aug
MD64)] on win32

T ||h l 'l, m . htll’ L] d' t n 1'1:
Shell Window (Python Shell) >Zie elp copyrig credits" or

151 ums@eu TUsunsuuuiazussia

vaz g lumsuaaswasu ldsunsu

.
2b = 4
. . 3 = + b
Edlt WlndOW 4 ;rini (c)
5
151 ums@euaa TUsunsusuven?

a5 ulaanded lagmsng Fs




NUNMUM5VaU]U5UnINNH Python

boolean
integer
float
string

list

dict

if

for

while

try except

import

18



%’@y’amﬁﬂ Boolean

Code:

a = True

b = False

print(a)

print(b) .

print(type(a)) # @& type lZa@1wsuazRALaNS

print(type(b))

Run:

True
False
<class 'bool’'>
<class 'bool’'>

19



Code:

193a%HA Boolean

a=5»>2
print(a)
print(type(a))
b=4<3
print(b)
print(type(b))

Run:

True
<class 'bool’'>
False
<class 'bool’'>

20



%’@yamﬁﬂ Integer (VD THIUIAN)

Code:

X 10

y -3
print(x)
print(y)
print(type(x))
print(type(y))

Run:

10
-3
<class 'int'>
<class 'int'>

21



oY a¥HA Float (1aUNaia)

X = 3.0

y = -4.56

Z = 0.0

print(x)
print(y)
print(z)
print(type(x))
print(type(y))
print(type(z))

Run:

3.0
-4.56
0.0
<class
<class
<class

"float'>
"float'>
"float'>

22



oY a¥HA Float (1auNaiia)

Code: Run:

a = 3.14546789
print(format(a, '.0f'))

print(format(a, '.1f'))
print(format(a, '.2f'))
print(format(a, '.3f'))
print(format(a, '.4f'))
print(format(a, '.5f'))
print(format(a, '.6f'))
print(format(a, '.7f'))
print(format(a, '.8f'))
print(format(a, '.9f'))
print(format(a, '.10f')) # WAAINANRIN 1OATUKAI

ULEAINAEN OA UK 3
UEAINATEN 1ATUKAI 3
UEAINAEN 20 TUKAI 3
UEAINATEN 3ATUKI 3
UEAINABEN 4ATUKI 3
LEAINAEN SATUKAWI 3.14547
UEAINARYN 6T 3
UEAINATEN 7RIS 3
WAAINARYN SEILLAI 3
3
3

H OH H O H H O H OH OH O H O

LAAINADYN 9IRS




Y a . v
VBNATHA String (VONIN)

Code: Run:

x = "A' A

y = "A"

z = 'Hello Python’ A

w = "Hello Computer" Hello python
Ko '

print (x) Hello Computer
print(y)

print(z) <class 'str's>
print(w)

print (k) <class 'str'»>
print(type(x)) <class 'str'>
print(type(y)) . .
print(type(z)) <class 'str'>
print(type(w)) <class 'str'>
print(type(k))

24



Code:

Y a . v
VBNATHA String (VONIN)

Run:

X = "Computer™

1)

print(x

print(x[
print(x

print(x[6]
print(x[7]

#print(i

(%)
print(x[1])
print(x[2])
print(x[3])
4])
[5])
6])
71)
[8]

) #string index out of range

S 0O+ C T S O N

25



Y a . v
VBNATHA String (VONIN)

Code: Run:

a = "Google" GooglePython
b = "Python"

c=a+b

print(c)

Code: Run:

a = "Hello Computer” 14

b = len(a) # WUINWIKAIDNHT

print(b)

26



VoY AYUA List [ ]

Run:

X
1

[]
y = [1,4.5,-15]

z = ['ant', 'cat’, 'dog']

print(x)
print(y)
print(z)
print(type(x))
print(type(y))
print(type(z))

[]

[1, 4.5, -15]
['ant’,
<class
<class
<class

‘cat', 'dog']
"list’'>
‘list’'>
‘list’'>

27



> 4 a\ .
maya%uﬂlﬂmil

Code: Run:

x =[1,3,4,5.6] 1

y = ['ant', 'cat’', 'dog'] cat
print(x[0])

print(y[1])

Code: Run:

x = ['ant',1,3.4] ['ant', 1, 3.4]

print(x)




%’ayaw UG Dictionary {k,v}

Code: Run:

x = {@:'ant',1:'cat’',2:"'dog"'} <class 'dict'>
print(type(x))

Code: Run:

x = {4:'ant',7:"'cat',9:"'dog"'} ant
print(x[4]) dog

print(x[9])

29



: p ,
MMM I if

Code: Run:
X =3 Yes
if (x > 2):

print("Yes")
else:

print("No")
Code: 20 Run:
score = 860 A

if (score > 70):
print("A")

elif (score > 60):

print("B")

elif (score > 50):

print("C")
else:
print("F")

30



. p ,
MMM I if

Code: Run:
# if How if One
X = 40
if (x > 9):
if (x < 50):
print("One")
else:
print("Two")
else:
print("Three")




v

NISIUTOUNMIN for

® foriin range (start,stop,step) IH start a4 (stop-1) As9az step

for i in range (stop) A3 start = 0,step=1

® foriin range (start,stop) AT step =1

Code: Run:

for i in range(5): # @ 29 (5-1)
print(i)

P WNERERO




v

NISIUTOUNMIN for

® foriin range (start,stop,step) IH start a4 (stop-1) As9az step
® foriin range (stop) A3 start = 0,step=1

® foriin range (start,stop) AT step =1

Code: Run:
for i in range(2,6): 2
print(i) 3
4
5

Code: Run:
# 9 for 1w list 1
x = [1,3,5,7,100] z
for 1 in Xx: ;

rint(i
p (1) 100




NSIUIOUNIY while

*  ugil tierteuluilu 934
o Tiugl weeuluilu o
*  20n91ngiilieIaM & break

Code: Run:
i=20 %)
while (i < 10): 1

print(i) 2
i=1i+1 3
print("Bye") 4
5
6
7
8
9

Bye




NSIUIOUNIY while

*  ugil tierteuluilu 934
o Tiugl weeuluilu o
*  20n91ngiilieIaM & break

Code: Run:
i=20 %)
while (i < 10): 1

print(i) 2

if (i==5): 3

break 4

i=1i+1 5
print("Bye") Bye




MsIAMSVORNANAIN 1aelF try except

Code: Run:

try: hello
a = 30 L
b=a4+c vodang : 1sunsuazTuaelfla Taaluaule error Mibadu
print(b) TsunsuazliiRamsviga run na1eaua3nse run aolldauay

except:

v 1 { a &
pass # urnldiagiiaina error ain

print("hello")

36



MsIAMSVORNANAIN 1aelF try except

Code: Run:

a = 30 Traceback (most recent call last):

b=a+c File "C:/Users/sopon/Desktop/testerror.py"”, line 2, in <module>
. b=a+c

print(b) NameError: name 'c' is not defined

print("hello")

Poduna : Tsunsuaz error Sunelilaila wiesanlai3anaanls ¢

Code: Run:
try: @A929NLU error

a = 30

b=a+c hello

print(b) Yoduna : 1sunsnaziune 1 1Aand print(“hello”)
except:

print("@39WU error")

print("hello")

37



MsIAMSVORNANAIN 1aelF try except

Code: Run:

try: hello
a = 30 L
b=a4+c vodang : 1sunsuazTuaelfla Taaluaule error Mibadu
print(b) TsunsuazliiRamsviga run na1eaua3nse run aolldauay

except:

v 1 { a &
pass # urnldiagiiaina error ain

print("hello")

38



N3 import 1xga

Code:

import math
o v 6 o
# mmmnﬁaﬂ%umaafug}a math

pr1nt(d1r(math))
# ade dir Gl%ﬂ‘)’l‘[wﬂa%?l’]ﬂ%ada”l‘ﬂ%Li%lﬂsl"li\‘l’]%v[ﬂu’l\‘i

Run:

[' doc_ ', ' loader_ ', ' name__', ' package ', ' spec_ ', 'acos',
'acosh', 'asin', 'asinh', 'atan', 'atan2', 'atanh', 'ceil', 'copysign',
‘cos', 'cosh', 'degrees', 'e', '‘erf', ‘erfc', 'exp', 'expml', 'fabs’,

"frexp', 'fsum', '‘gamma‘', 'gcd', 'hypot’,
"isnan', 'ldexp', 'lgamma', 'log’,
'radians', 'sin',

'factorial', 'floor', 'fmod',
'inf', 'isclose', 'isfinite', 'isinf',
'logle’', 'loglp', 'log2', 'modf', 'nan', 'pi', 'pow’',
'sinh', 'sqrt', 'tan', 'tanh', 'tau', 'trunc']

39



N3 import 1xga

Code: Run
import math 8.9
# W mnlensuzaslaga math 2.0
x = math.pow(2,3)

y = math.sqrt(4)
print(x)
print(y)

Code: Run:
from math import pow 8.0

# W manenzk pow vaslaga math
x = pow(2,3)
print(x)

40



N3 import 1xga

Code: Run:
from math import pow error
x = pow(2,3) .

y = sqrt(9) # 2z error 29911
# laisenWerizn sqrt wazlailananan
print(x)
print(y)

Code: Run:
from math import * # sindnneizuveslana math 8.0
X = pow(2,3) 9.0
# Sunzanenznw pow lataulaaliaasnan math.pow 7.38905609893065

y = sqrt(81)
z = exp(2)
print(x)
print(y)
print(z)

41



N3 import 1xga

Code: Run:
# N17L% as Lﬁ@iﬁ%@‘[&d@]aéﬁaa 3.0
import math as mt 20.085536923187668
x = mt.sqrt(9)
y = mt.exp(3)
print(x)
print(y)
Code: Run
# N17L% as Lﬁ@iﬁ%ﬂﬁdﬁf%i%f&d@ag%ad 3.0
2.0

from math import sqgrt as sq
X = sq(9)

y = sq(4)

print(x)

print(y)

42



laaldsunsuaieang Pillow

Folulg

Taaldsunsy

pillow001.py

= J 9 . Y .
mM3ila'lWannaae Pillow HAazUAAININAY matplotlib

pillow002.py

ﬂ"lﬁ’JTﬂgﬂWﬂTEJLWEEHJﬁQ‘UHﬂTW

pillow003.py

MIVUNAAINW

ﬁﬂ‘lgﬂ Logo Pillow : https://pypi-camo.freetls.fastly.net/7bc42058d2d94edfcc0533b1566dabea85076a76/68747470733a22£7261772e67697468756275736572636£6e74656¢742e636f6d2f7079746
86f6e2d70696c6¢6{772f70696c6c6772d6c6f676f2f6d61696¢2f70696c6c6f772d6c6f676f2d323438783235302e706¢67

43



Iaaldsunsunied1s OpenCV

Folulg

Taaldsunsy

opencv001.py

a 4 9 Y .
mM3(1la llanInaae OpenCV LagiaAInINAIY matplotlib

opencv002.py

NI NANIDUTLHASUAILUNN

opencv003.py

M3 IFAIDNEIAILUNN (MBI1DINYY)

opencv004.py

MIVUNDAN

OpenCV

ﬁmgﬂ Logo OpenCV : https://upload.wikimedia.org/wikipedia/commons/5/53/OpenCV_Logo_with_text.png

44



518%® font 14 OpenCV

FONT_HERSHEY_SIMPLEX =0

FONT_HERSHEY_PLAIN =1

0 FONT_HERSHEY _DUPLEX =2
o FONT_HERSHEY_ COMPLEX =3

FONT_HERSHEY_ TRIPLEX =4
OpenCV

FONT_HERSHEY_ COMPLEX SMALL =5
FONT_HERSHEY_SCRIPT_SIMPLEX =6

FONT_HERSHEY_SCRIPT_COMPLEX =7

ﬁmgﬂ Logo OpenCV : https://upload.wikimedia.org/wikipedia/commons/5/53/OpenCV_Logo_with_text.png

45



Iaaldsunsuneens Pygame

yolula Taalilsunsa
pygame(001.py MIA39 Display Surface
pygame002.py 13 Lﬂ?lﬂua’ Background
pygame003.py mammﬁ’uma ‘WNNAY LA %Lﬁéﬂ%
pygame004.py ﬂ"lﬁ’J"Iﬂg‘]Jﬁﬁ"lfJﬂ’i%ﬂiJ
pygame005.py | M3 ldA0nNHT
pygame006.py M3 lanINauU Display Surface
pygame007.py | N3 @A 1NN Display Surface Loz la@@10nys
pygame008.py 5 le Object

ﬁmgﬂ Logo pygame : https://www.pygame.org/docs/_images/pygame_lofi.png

46



msuilas pdf 1ilu image

1. Glﬁﬂlﬂﬁl’dmhlc]fﬁ’ https://github.com/oschwartz10612/ ler-windows/releases

A & 7
1oAY 1+1aa 1Wa Release-24.02.0-0.zip

~ Convert PDF to Image using X o Releases - oschwartz10612/po; X +

Cc G_n https://github.com/oschwartz10612/poppler-windows/releases/|

Releases Tags

Release 24.02.0-0

v Assets 3
%,
B
B

@) (& 2) (&

Nov 2, 2023 Release 23.11.0-0



https://github.com/oschwartz10612/poppler-windows/releases

msuilas pdf 1ilu image

2. 1Wuan 118 Release-24.02.0-0.zip 00011 W3OUNA copy path 1HiuvedTWames bin
1309971 195 D:\Release-24.02.0-0\poppler-24.02.0\Library\bin

B E B - bin

File Home Share View

= v 4 B « Release-24.02.0-0 > poppler-24.02.0 > Library

e Mame Date modified Type
#* Quick a

_ B cairodil
OneDrive - Personal B charsetdil
B Documents B deflate.dil
B Pictures B expatdil
W This PC : ;ont;:nfi;;l—lLdII
_ _ reetype.
¥ 3D Objects B iconv.dll
B Desktop ] jpeg8.dll
B Documents B icms2.di
Downloads B Lercdi
Music B libcrypto-3-x64.dll

([ T S

ra
i
s
I=

Application ex...
Application ex...
Application ex...
Application ex...
Application ex...
Application ex...
Application ex...
Application ex...
Application ex...
Application ex...
Application ex...

won

I
I
i
28]
MLy
)
]

=1
W]

=
s}

Pd Pd Pd d
=
o P Fo R

o]
N NN
(¥ I ¥

howh Ao Y oes oA owa M on

ol W W Lo
s

I
I
o]
28]
]
(]
)
=

o]
o=

=
s}

=
s}

S ST T N R N R N R N R L
= = = =B = = = = o =
S S T ey e N e i

Pd Pd Pl
=

Pl P [ [
LN N N 0

W L L

W]

39 itemns |
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msuilas pdf 1ilu image

3. 111 path 18U Inlaaes bin 11 ld1uTAa pdftoimage001.py

1 from pdf2image import convert_from_ path

2

3 images = convert_from_path( 'pdfee2.pdf’,

4 poppler_path = r'D:\Release-24.02.0-0\poppler-24.02.0\Library\bin")
5

6 for i in range(len(images)):

7 images[i].save( 'page'+ str(i) +'.jpg’', 'JPEG")

8

9/ print (' uUadnaisuusonuds")
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Inaldsunsunednd pdf2image

Folulg

Taaldsunsy

pdftoimage001.py

mMsuad g pdf iy image

pdftoimage002.py

J 3 =
M3u)aaIna pdf 11y image vazuaaInIW MWIANTURY?)
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Tesseract OCR

50 lael Tesseract OCR =2 https:/

ithub.com/tesseract-ocr/tesseract

~

O tesseract-ocr/tesseract: Tesser: X -+

- C =

github.com/tesseract-ocr/tesseract

[0 README 52 Apache-2.0 license

Tesseract OCR

@ build m () sw | passing
coverity m () CodeqQL ﬁ oss-fuzz m
license Apache-2.0 download m

Table of Contents



https://github.com/tesseract-ocr/tesseract

Tesseract OCR

3 4 . .
31 156 Tesseract OCR = https://tesseract-ocr.github.i0

& Tesseract documentation | Tes X 5

C 2% tesseract-ocr.github.io

Tesseract documentation

Documentation

Tesseract documentation

Tesseract User Manual

e User Manual

Tesseract Source Code Documentation

This documentation was built with Doxygen from the Tesseract source code.
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Vv
U/

NMSANANY Tesseract OCR

Y A o % ) ) .
1. L“’lﬂllﬂ‘l/l!,’J‘]JllGlf@] https://github.com/UB-Mannheim/tesseract/wiki

o121 1van lvlaanada tesseract-ocr-w64-setup-5.3.3.20231005.exe

v O Home - UB-Mannheim/tesser=. X +

Cc 2% https://github.com/UB-Mannheim/tesseract/wiki X ﬁ) o3

ITLUYIITUUL L TUL TH30UNILal UTHHal TIEVWSPAapTn s | J- 11T 1awcsL

results with text from more than 700000 pages are available

Tesseract at UB Mannheim

Tesseract installer for Windows

Tesseract installer for Windows Tesser: medks fr (fsmie

prints
Normally we run Tesseract on Debian GNU Linux, but there was also the need for a Windows version. That's why we have built History
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 installer can be downloaded here:
(64 bit)
There are also EVEEL

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

Tesseract models for historic prints

Clone this wiki locally
Historic books printed in Fraktur script are supported by the standard models frk and script/Fraktur. In addition we T
on a wide range of historic books. They are available . In many cases the results from those models
(Fraktur 5000000, frak2021) are better than those from the standard models.

History



https://github.com/UB-Mannheim/tesseract/wiki

NMSANANY Tesseract OCR

2. Tisuiananin lnd tesseract-ocr-w64-setup-5.3.3.20231005.exe
A A2 A < .
VINUU [aDdNNTHI Glumma@mﬂu English

Installer Language s

English e

Cancel




NMSANANY Tesseract OCR

9
3. 910U NAJU Next

) Tesseract-OCR 5.3.3.20231005 —

Welcome to Tesseract-OCR Setup

Setup will guide you 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,
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NMSANANY Tesseract OCR

4. 910U NALJU T Agree

) Tesseract-OCR 5.3.3.20231005 - X
License Agreement
Please review the license terms before installing Tesseract-0CR.
Press Page Down to see the rest of the agreement.
~
Apache License
Version 2.0, January 2004
http: /fwww.apache.orglicenses/
TERMS AND COMDITIONS FOR. USE, REPRODUCTION, AMD DISTRIBUTION
1. Definitions.
"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document. W
If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Tesseract-0OCH.
« Back I Agree Cancel
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NMSANANY Tesseract OCR

9
5. 910U NA1JY Next

) Tesseract-OCR 5.3.3.20231005 —

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

Select whether you want to install Tesseract-0CR only for yourself or for all users of this
computer. Click Next to continue.

I (®) Install for anyone using this computer

() Install just for me
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NMSANAI Tesseract OCR

6. 1 Additional language data (download) 1%@nt@on Thai 91NHUU NALN Next

£ Tesseract-OCR 5.3.3.20231005 — > ) Tesseract-OCR 5.2.2.20231005 —

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

Chedk the components you want to install and unchedk the components you don't want to Check the components you want to install and unchedk the components you don't want to
install. Click Mext to continue. install. Click Next to continue.

Select components to install: .[#/] Shartcuts creation N Select components to install: [ Tatar ,,

: [#] Language data -] Telugu

EI Additional language data (download)

|:| Afrikaans o -[] Tonga ”
HE o PR | . Fle 1.1
Description Description
Space required: 241.5 MB Position wour mouse over a component bo see ks Space required: 241.5 MB Fosition wour mouse over a compaonent bo see ks
description, descripkion,
Mullsaft Inskall System w3.08-3 Mullsaft Install Syskem v3.05-3




NMSANANY Tesseract OCR

9
7. 910U NAJU Next

) Tesseract-OCR 5.3.3.20231005 —

Choose Install Location
Choose the folder in which to install Tesseract-OCR.

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

Destination Faolder

es\Tesseract-0CE. Browse...

Space reguired: 241.5 MB
Space available: 5.0 GB
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NMSANAI Tesseract OCR

9
8. 91N NA1JW Install

) Tesseract-OCR 5.3.3.20231005 —

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
Android Studio
Chrome Apps
Digiarty

EPSON

EPSOM Software
GitHub, Inc

7-Zip LS

Java A

[ ]0o not create shorteuts

Mullsoft Inskall System »3.08-3

< Back Install Cancel
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NMSANAI Tesseract OCR

9
9. 910U NAJU Next

£ Tesseract-OCR 5.3.3.20231005 —

Installation Complete
Setup was completed successfully,

Completed

Show details

Mullsoft Inskall Swstem w3,08-3




NMSANANY Tesseract OCR

Y
10. 911U NAIJW Finish

) Tesseract-OCR 5.3.3.20231005 —

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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NMSANANY Tesseract OCR

o’dQ v

! s
1. ffesudn g luTramesiaads sxwy 10 tesseract.exe
Tei151 copy path T BECARY C:\Program Files\Tesseract-OCR\tesseract.exe

B B - | Tesseract-OCR
Home Share View

~ 4 |} > ThisPC Local Disk (C:) Program Files Tesseract-OCR

Name Date modified Type

B libzstd.dil

OneDrive - Personal D Istmeval.1.html 6/ 1 E}e'202
B Documents I |stmeval.exe &6/10/20
B Pictures D Istmtraining.1.html 6/10/20
H |stmtraining.exe 6/10/20,
= This PC @ merge_unicharsets.1.html 6/10/20
3D Objects E merge_unicharsets.exe 6/10/20
SKIC D mftraining.1.html 6/10/20.
B mftraining.exe 6/10/20.
T =51 D set_unich t_properties.1.htmil 6/10/20.

* Quick access

.J'I
_;:.
%)

:::
¥t
—
o5}
—

.'
[T I S IS |
—_ i

Application ex...
Chrome HTML...
Application
Chrome HTML...
Application
Chrome HTML...
Application
Chrome HTML...
Application
Chrome HTML...
Application
Chrome HTML...
Application
Chrome HTML...
Application
Application
Chrome HTML...
Application
Chrome HTML...
Chrome HTML...

-

=]
[#%]

(=]

L
P

= P
T et

-

—

LA

— L

0O = =]
e e

e

-

N

Music
B Pictures

(=]

e

D shapeclustering.1.html 6/10/20.
) B shapeclustering.exe 6/10/20.
'1' V-IdEDS ract 1 htmal t_!f ‘] U‘,'EU

=}
L

T p—y
by o

—

-
[e=]
=

T e e e
= =

=
= M
=

&= Local Disk (C) act.exe 6/10/20.
= POD1 (D) S esseiaccuninsial.exe 17/4/20
D textZimage.1.html 6/10/20.

= POD3 (F) E text2image.exe 6/10/20
D unicharambigs.5.html 6/10/20.

" Network D unicharset.5.html 6/10/20.

_1

E — n
[ S O R 4

= i il

e

o

o

Md Md M Md = P P P P P B M [ B [ M B P

28 K29
=

(S S SN R ¥R -li- L Lo o Lo o Lo 0 Lo Ly

2:
2
2:
2
2
2
2
2
IE set_unicharset_properties.exe 6/10/202:
2
2
2:
2
24
2:
2:
2:
2:

94 items |
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Folulg Taaldsunsw

9 3 9 v Y o o .
tst001.py A5 1Y tesseract lagnmmitluvannu MPIINHY AIYAEN 1mage to_string

e RESTART: D:/pytextc
Hello Tesseract

& Figure 1 — O >

Hello Tesseract
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Folulg

Taaldsunsy

tsr002.py

. A Y
ﬂ"lﬁig] list 6llf:)flﬂ"l‘lv:lTI/]!Jl,‘]Jaxilrl,if?]

[‘eng’, 'osd’,

ideansagaieniulaslaanTvanes

C:\Program Files\Tesseract-OCR\tessdata

[ | B - | tessdata

Home

ud‘r-.

* Quick access

OneDrive - Personal

B Documents
B Pictures

BB This PC
3D Objects
M Desktop
B Documents
Downloads
Music
E Pictures
£ Videos

Local Disk (C:)

Program Files » Tesseract-OCR

MName

[ | ujn'rlc;J

~onfime

[ | eng.traineddata

-
|11 BT g WL A R

B osd.ir amudd ata

-_—
— |_u_u Ll

E picc
B plLL_DID

[ | tha traineddata

tessdata
Date modified

17/4/2024 16:07
17/4/2024 16:07
17/4/2024 16:07
6/10/2023 2: 'l'l

1.’,-*1!.;01‘1 3
1 .’,ﬂ 1/2019

[=
fi
= P L

[ WSy Sy Sy S S N s

[ I ™ T S T L T L T N
g U U Hgy U B pin
2R B o

[‘-:'

1.;4! 024 16:07

Type

File folder
File folder
File folder

TRAINEDDAT...

USER-PATTER....
USER-WORDS...
Executable Jar...
TRAINEDDAT...

TrueType font ...
Executable Jar...
Executable Jar...
Executable Jar...
TRAINEDDAT...

4,017 K

1,048 K
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A Ay S Y
mMstumMEInaeamsudasmwiluveniim

1. 1 lnoy Tye https://tesseract-ocr.github.io/tessdoc/Data-Files

v & Traineddata Files for Version x =+

< c 2% tesseract-ocr.github.io/tessdoc/Data-Files

Traineddata Files for Version 4.00 +

Tesseract documentation

View on GitHub

Traineddata Files for Version 4.00 +

We have three sets of official .traineddata files trained at Google, for tesseract versions 4.00 and
above. These are made available in three separate repositories.

¢ tessdata_fast (Sep 2017) best “value for money” in speed vs accuracy, Integer models.
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A Ay S Y
mMstumMEInaeamsudasmwiluveniim

A 9 1 . 4 1
2. [ADUAINIATHAL DLW list VO INANTHIAG

W

&«

& Traineddata Files for Version x =+

c

23 tesseract-ocr.github.io/tessdoc/Data-Files

Lang Code
afr
amh
ara
asm
aze
aze_cyrl
bel

ben
bod

bos

bul

cat

Language
Afrikaans
Ambharic
Arabic
Assamese
Azerbaijani
Azerbaijani - Cyrillic
Belarusian
Bengali
Tibetan
Bosnian
Bulgarian

Catalan; Valencian

4.0 traineddata
afr.traineddata
amh.traineddata
ara.traineddata
asm.traineddata
aze.traineddata
aze_cyrl.traineddata
bel.traineddata
ben.traineddata
bod.traineddata
bos.traineddata
bul.traineddata

cat.traineddata
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A Ay S Y
mMstumMEInaeamsudasmwiluveniim

3. ey raeemIiun eIt (pn) 1a11d Ivaa 11a jpn.traineddata
Tyl uTvames C:\Program Files\Tesseract-OCR\tessdata

b @ Traineddata Files for Version X -+

s tesseract-ocr.github.io/tessdoc/Data-Files

isl Icelandic isl.traineddata

ita [talian ita.traineddata
ita_old [talian - Old ita_old.traineddata
jav Javanese jav.traineddata

I jpn Japanese jpn.traineddata I

kan Kannada kan.traineddata
kat Georgian kat.traineddata
kat_old Georgian - Old kat_old.traineddata

kaz Kazakh kaz.traineddata



a\ N Y S Y
ﬂm‘wm)mmﬂmmmﬂmmwsﬂum@mm

4. “Mﬁmmﬁaeﬂuiﬂama% C:\Program Files\Tesseract-OCR\tessdata

B B B - tessdata

Home Share View

+1+ R

* Quick access

Local Disk (C)

OneDrive - Personal

B Documents
B Pictures

BB This PC
) 2D Objects
M Desktop

B Documents
Downloads

Music

B Pictures

& Videos

= Local Disk (C:)
= POD1 (D)

= POD2 (E)

= POD3 (F)
&

®' Metwork

14 items |

Program Files » Tesseract-OCR : tessdata

Name

[ | configs

[ | script

[ | tessconfigs

[ | eng.traineddata
[ | eng.user-patterns
[ | eng.user-words

[ ] i:\..h :ni 221 i:r

. |pn tramuddata

- vad.uaniicuuara

M paritf

B piccolo2d-core-3.0.1.jar
Epitu 02d-extras-3.0.1.jar
B scrollView jar

B thatraineddata

Date modified

17/4/2024 16:07
17/4/2024 16:07
17/4/2024 16:07
6/10/2023 2:11

17/1/2019
17/1/2019 3
6/10/2023 ;
17/4/2024
6/10/202:
6/10/202:
6/10/202:
6/10/202:
6/10/202:
17/4/2024

48] L..-l
=l 4 AL
oo oW
E

[l

fry

o

Md Pd Pl [d
| S S T S Ry Ky N

—1|".J|_"._J|\.J|_"._J|_"1J—‘I'\J

[=a}

i i ) —a

[

SRR s

=]

Type

File folder
File folder
File folder

TRAINEDDAT...
USER-PATTER...
USER-WORDS...
Executable Jar...
TRAINEDDAT...
TRAINEDDAT...
TrueType font ...
Executable Jar...
Executable Jar...
Executable Jar...
TRAINEDDAT...

1,048 K
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ﬂ'lﬁ!‘ﬁ&lﬂT]slﬁ’lﬂﬂ\‘lﬂ'lﬁ!!ﬂﬁx‘]ﬂﬁ"l&‘ﬂﬂ%@ﬂ?ﬁ»l

A o 9 =) g}J [~ Y1 Ao d' A 49!
5. 195U AR tsr002.py DAY 3LHU 1A I 1WIUMI BN

['enlg',, ‘osd', 'tha']
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¥olna Taaldsunsa
9 < 9
tsr003.py 715 19 tesseract ulasnimiludony nw Ine
3 Y]
tsr004.py M3 tesseract asnmitludony nwn lne az Mp1singy
tsr005.py MINMUUAAT psm LAY oem
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MSMHHAN Page Segmentation Method (psm)

Page segmentation modes:

0 Orientation and script detection (OSD) only.

1 Automatic page segmentation with OSD.

2 Automatic page segmentation, but no OSD, or OCR. (not implemented)
3 Fully automatic page segmentation, but no OSD. (Default)

4  Assume a single column of text of variable sizes.

5 Assume a single uniform block of vertically aligned text.

6 Assume a single uniform block of text.

7 Treat the image as a single text line.

8 Treat the image as a single word.

9 Treat the image as a single word in a circle.

10 Treat the image as a single character.

11 Sparse text. Find as much text as possible in no particular order.
12 Sparse text with OSD.

13 Raw line. Treat the image as a single text line,bypassing hacks that are Tesseract-specific.

F19AZIDIANUIA L https://pyimagesearch.com/2021/11/15/tesseract-page-segmentation-modes-psms-explained-how-to-improve-your-ocr-accuracy
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MIMHUAAT OCR Engine modes (oem)

OCR Engine modes:
0 Legacy engine only.
1 Neural nets LSTM engine only.
2 Legacy + LSTM engines.
3 Default, based on what is available.

Y 9
14 T39a LSTM + 1@aniyl + 1uaan1saniedeninu
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olvla Taaldsunsa
tsr006.py M3 1H/d9 image to_boxes HIFWHUIUBIAISNHS
[IHIJ l4-7lJ l65lJ l82lJ l114l] "“E;'Figure'] _
['e', '91', '64', '123', '102']
['1', '132', '65', '138', '117']
['1', '149', '65', '156', '117']
['o', '165', '64', '199', '102']
['T', '220', '65', '256', '114']
fre') 12530 ‘64’ ‘284" '102'] Hello Tesseract
['s', '290', '64', '315', '102']
['s', '321', '64', '344', '102']
['e', '351', '64', '382', '102']
['r', '391', '65', '411', '102']
['a', '414', '64', '442', 'l102']
['c', '451', '64', '477', '102']
['t', '481', '64', '503', '110']
symbol left bottom  right top
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volvla Taalilsunsa
tsr007.py M13NANTOUATOUAIDABTAIY OpenCV
['H', '47', '65', '82', '114'] S rigwe -
['e', '91', '64', '123', '102']
['1', '132', '65', '138', '117']
['1', '149', '65', '156', '117']
['o', '"165', '64', '199', '102'] PN
['T', '219', '65', '256', '114'] T
['e', '253', '64', '284', '102'] N ello Messeract
['s', '291', '64', '315', '102"'] bottom
['s', '321', '64', '345', '102"']
['e', '351', '64', '382', '102"']
['r', '391', '65', '411', '102"']
['a', '414', '64', '442', '102']
['c', '451', '64', '477', '102']
['t', '481', '64', '503', '110"']

symbol left

bottom  right top
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¥o Ina Taaldsunsa

tsr008.py M3 AT image to_data MB1OINOY

tsr009.py M3 1A image to_data 711 Ine

tsr010.py M3 A9 image to_data 711 108 LAz MB1BINYY

tst011.py M3 AT image to data W3 OUNANTBY

tsr012.py M3 AT image to_data W5ONIANTOU LA VUNNNIN Output
9 ~ Y] 9 . Y

tsr013.py MIuanIveonNUNATI 1Aa1n image to boxes A8 pygame
) = v WY ) Y

tsr014.py MIuanIvenNUNATI 1Aa1n image to data 7Y pygame
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EasyOCR

B11'l96 EasyOCR =2 https://github.com/Jaided Al/EasyOCR

) JaidedAl/EasyOCR: Ready-to- X  +

https://github.com/JaidedAl/EasyOCR

1) README %2 Apache-2.0 license

Packages

EasyOCR

pypi package [171) License Apache 2.0 C€ Open in Colab twitter @JaidedAl
Used by 5.8k

Ready-to-use OCR with 80+ and all popular writing scripts including: Latin, Chinese, Arabic,

. . - e a i
Devanagari, Cyrillic, etc. ‘ e .L.\.@ =
Contributors 14

Integrated into @ using . Try out the Web Demo: | &/Hugging Face 'Spaces -
190HPOS
What's new p v o ~

* 4 September 2023 - Version 1.7.1

o Fix several compatibilities
Languages

* 25 May 2023 - Version 1.7.0

. Python 77.2% C++ 13.7%
o Add Apple Silicon support (thanks - mj ) * )
Cuda 7.1% Jupyter Notebook 1

o Fix several compatibilities € 0.6% Ruby 0.2% ® Other 0.1%

s 15 September 2022 - Version 1.6.2



https://github.com/JaidedAI/EasyOCR

EasyOCR

3 J . . .
A1 lasel EasyOCR - https://www.jaided.ai/easyocr/tutorial

J Jaided Al: EasyOCR tutorial

o=

25 https://www.jaided.ai/e orial/|

‘]AIDED Al Home Products~ Pricing AboutUs Contact Login Signup

) star 21,850

EasyOCR Tutorial

This tutorial will guide you through the basic functions of EasyOCR. To use EasyCOCR, first we import it like this.

import easyocr

Next, we need to tell EasyOCR which language we want to read. EasyOCR can read multiple languages at the same time but they have to be compatible with
each other. English is compatible with all languages. Languages that share most of character (e.g. latin script) with each other are compatible.

Installation
Guide

Tutorial

Model Hub

In this tutorial, we are going to read text in the below image.
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EasyOCR

Sl EasyOCR - https://www.jaided.ai/easyocr/documentation

J Jaided Al: EasyOCR document: X +

C 25 jaided.ai/easyocr/documentation/ aQ % )

JAIDED Al Home Products~ Pricing AboutUs Contact Login Signup

) star 21,850

EasyOCR APl Documentation

Installation
Guide
Reader class

Tutorial Base class for EasyOCR

Parameters

lang_list (list) - list of language code you want to recognize, for example ['ch_sim’,'en’]. List of supported language code is here.

gpu (bool, string, default = True) - enable GPU

model_storage_directory (string, default = None) - Path to directory for model data. If not specified, models will be read from a directory as defined by the
environment variable EASYOCR_MODULE_PATH (preferred), MODULE_PATH (if defined), or ~/.EasyOCR/.

download_enabled (bool, default = True) - enable download if EasyOCR is not able locate model files

user_network_directory (bool, default = None) - Path to user-defined recognition network. If not specified, models will be read from MODULE_PATH +
'fuser_network' (~/.EasyOCR/user_network).

recog_network (string, default = 'standard’) - Instead of standard mode, you can choose your own recognition network --- Tutorial to be written about this.
detector (bool, default = True) - load detection model into memory

mmmmmeimae fhmnl Aot - Teend laad e it smadal fnda mne e

Model Hub

81


https://www.jaided.ai/easyocr/documentation

laaldsunsualogns

! ¢
¥olvla Taaldsunsu
<
easy00l.py | N519 EasyOCR tJasmwiilutoniy
) I y & Y
easy002.py | M35 1% EasyOCR tJasmiilutoniny wiounauaninsouvedvenny
) 3 Y y & Y
easy003.py | M35 1% EasyOCR tJasmwiilutoniny wiounauaninsouvedvenny
1Az UNNNIW Output
) 3 v y & Y
easy004.py | 1519 EasyOCR tiJasmniiludoniu wiounauandnsouvedvonny
Y [y ' 4
UNNAIN Output o TuNATonuN laaelu g xt
9 A v Y 9
easy005.py | mMsuaaivennuiniindv 1 laaly pyzame

82



Gemini

83



Google Gemini

Google Gemini tilulaaamunvinalvigy (LLM) 3u%aa1gaa1n Google Al
nitlad o Tun 6 511AN 2566

Gemini WAHIAN989AINININIAA LaMDA a2 PaLM 2 1agin A Ha a3
W WU AA A . o Yo w || "Y ) g’J ]
°*  sa35UNanNAY: Gemm1"lu'"lﬂmnﬂ@guﬂmemmmmu HATINITO
A -
Uszaanadoyailszanau q 1aon i 1na 1@es mw naziale
* 3 UMA:
Gemini Ultra: 39950 HBUTDU
Gemini Pro: MOUraInyale
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Legal Notice
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Your use of Google Al Studio and Generative Language APIs are subject to the Google APIs Terms of Service
and the Generative Al APls Additional Terms of Service.

Things to Know

« You may use the APIs for production use, but Google may enforce rate limits. "Preview" offerings
are not available for production use.

. | consent 1) the Generative Al APIs Additional Terms of Service and the Google APls Terms of
Service, a 1d acknowledge that | have read the Google Privacy Policy

[[] rdlike to receive emails for model updates, offers, useful tips, and news about Google Al

[] rd like to receive invitations to participate in research studies to help improve Google Al
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&1 My library use of the Gemini APl and Google Al Studio is subject to the Gemini API Terms of Service.

{2, Allow Drive access Use your API keys securely. Do not share them or embed them in code the public can view.

Starting on May 2, 2024, if you use Gemini API from a project that has billing enabled, your use will be subject to
£ Getting started pay-as-you-go pricing.

[Ea Documentation G Create APl key
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1 20 36 189 47 66 159 32
10 77 89 113 7 14 198 | 245
46 87 52 3 153 14 7 8
1N —
| graycae = 0-299R +0.587G +0.114B
| Grayscate (1,1) =0.299 (255) +0.587 (32) +0.114 (11) =96.2830 ~ 96
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(1,2) = 0.299(60) +0.587(145) +0.114(39) = 107.5010 ~108

(4,4) = 0.299(3) +0.587(8) + 0.114(87) =15.5110 ~ 16

11 39 | 87 | 148
12 36 47 85
13 59 87 102
104 | 115 | 69 | 87
96 108 | 36 53
29 49 109 85
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115 | 47 | 28 16
I Grayscale
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