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ABSTRACT

Contract bridge is popular among students and it is experimental sport of Olympic

games. Because it is not necessary to use body but instead require thinking and analyzing skills,

bridge has players in every generation, from children to elderly.

The flaw of this game is, when finish the game, you can’t receive the result immediately

and the result must be calculated. If there are many players, it would be hard and the

calculating can go wrong easily.

Therefore, the author makes image-received bridee emulator. The result images will be

processed as the whole scores which will reduce time and hardness of result calculating, and

then this emulator can be used in the real competition.
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& Get Requirement
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GUI Design
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Tutideiiznanimnuiiugiuine Adeadedumeilaseny ddulasanild
M3sruuUszaiananniimage Processing) ntaelunisvilinmgnudaniudeaiu lne
T nwlnneu(python)dsiilausid(Library)unnunefianmnsaldlunsimunlswnsy
Uszanananmls uazmsléniw sQL wielilunisdanisgudeyalDatabase) tieldluns
Ussnanadeyaiiull  Tneluuniisasusnanvguiildlumetanulusunsudane

naMdwAgItURRIUSAIcI el lan nsiuvealusunsuladiety

2.1 Aw1UsAd(Contract Bridge)

Junubidszimilaldndenlumsay  Jagtulinsiauiadunufivdmsy
WUl USEAUL N INGFESEAUUSLNATUARILAITR  sesuladeunud  wazledulnle

a a 6 e a 1%
Uﬁ’i‘\!ﬂWW‘Ui(ﬂ‘\]L“LJ‘LJﬂWWVl@aENWJEJ

vinsanitunulnussnnnisuseya (Auction) wayn1553unednu (Trick Taking) &

fszuunalnnisiaukuui bkasniuln (Lead and Follow)

Tunilslfizvesnsiauvindasifiaudeu Inefauiidslmseiuazioiogine
Wy fidsmssduiusasfuasiiendn 'g" (Partnen) wagilsmssduiitasutnees
Zeunin "Using' (Opponent) nsiauusasluvdnny aeildasdin liun dauusnie dw
M3UsEya wazdruiians A drunsiaulil msUszyalul (Bidding) Ae n1sad1sdnygilunis
1 (Making Contract) a9nmsUssgaielviiaunioguiannsnsiusumesiuldiviiiy
viomnniiidaanenty nsausuuililriiazanuln (Lead and Follow) fie mi‘i?ir;:il,du
vz fudiilwlnensasei 1 v uasfidurudundlrineniertuiidinllénaents ns
$3URDIAY (win a trick) Ao MaTgATlidnA g fiaalu 1 sevvesmstautuuliuaza
T yrumesiudaesiuduudulitud lunseuudadazuanivauay 13 Tu Jammneanui
958 13 mosAuly 1y nsvildmudaya (Contract making) Ao Wleaudruveanisiauly
TnorvuznsUszya (Declarer) uazguiannsasusmneaiulfnnniwiowinfuiils
doyayrenlilugrmsdszya naveamsmsvilamudya azwuwazanlediu gyugns

Uszaa (Declarer) wazav dya1auvad fe Weaudiwrasnisiauln Inedyugnisuseya


https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%81%E0%B8%A1%E0%B9%84%E0%B8%9E%E0%B9%88
https://th.wikipedia.org/wiki/%E0%B9%84%E0%B8%9E%E0%B9%88%E0%B8%9B%E0%B9%8A%E0%B8%AD%E0%B8%81
https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%81%E0%B8%A1
https://th.wikipedia.org/wiki/%E0%B8%81%E0%B8%B5%E0%B8%AC%E0%B8%B2
https://th.wikipedia.org/wiki/%E0%B8%A1%E0%B8%AB%E0%B8%B2%E0%B8%A7%E0%B8%B4%E0%B8%97%E0%B8%A2%E0%B8%B2%E0%B8%A5%E0%B8%B1%E0%B8%A2

[y

(Declarer) uavau llanunsasiusiunedlaunnnimsewiniundyayily Azuuutulzaniu
UsUndvesyugnisussyaisaes(Wikipedia, 2564)
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nsEANEsBlgLASBIlate lunsTuYin

2.2 msdszaananin(image Processing)

v . . A 1 v
N5UsENIANANIN (8angw: image processing) Av LUuN1sUsTENALEIUNS

aa v L3

Useinanadge uuudygiu 2 86 1wy Al (0mae) Wsenwaviel (3ale) wazds

'
aad

wdsden 2 fRdu g Aluldnineae

wAMNAnLazivata Tunisussulenadyin dvsudyenu 1 3R @
Usuuldiunlalden wrvenwuiloain matinainnisuszsananadygiaud 113
Usvanananmniwadalazuuinnudnfiianiy Wy connectivity Lag rotation

invariance) Fsagiinnumneiudyain 2 vty uredrslsinumaiiauisegia 910

nsUsznawadygiadly 1 88 azpoutisdudoutiiounnladiy 2 4a

dlovanedulunuad nsuszanaraniwiiy sveglugiveinsuszaianadynuue

o

o

ugdon (analog) Ineldgunsaiuunsauas (optics) SBimaniuflildmuaugy 3eidn
14y SadlldiJudiudrdy dmsumsissandldauunedie wu gelansil (holography)
usililesangunsainenfimesluilagtiu siagnas LATEIIUINN N1sUsTInaRan I
#3Wa (digital image processing) F9bdFuruiionunnnin wszmsuszaianaiivile

Fudautu wiug wazirglunisastioUfuR(Wikipedia, 2564)
2.2.1 Thresholding

unisuenueringainanudilaenann Intensity vesfiniwailundn defvedves

(%
[

Fnstiredituneulumahauitelidudowhauldnng widedsdoliaunsoldy
AAiTEsUNIuIN Ve miisiauainsllaiianedy wedansvhTaus
(Thresholding Techniques) lunsfinnsaninganinlaasiugasniniogas Favile
TnsmsiFoudisussninsgaamiEududuaasiimils Soniamdauds Fadumarudy
wasemilailfuonuezussnnosganin madedldtuinnlunsdiideyanmidnuoe
uandsiussrieinguasiuvds lususeuivinnsiniundtesnainftund lnel43s
Threshold 7ifiszfuanuduegsswintanguiis aoswasHistogram sdn Threshold fildaz

BYIENIN 0-255 Wintlu Threshold azgninluiieil3euiisuAvedusaziiniga wina f

a


https://th.wikipedia.org/wiki/%E0%B8%A0%E0%B8%B2%E0%B8%A9%E0%B8%B2%E0%B8%AD%E0%B8%B1%E0%B8%87%E0%B8%81%E0%B8%A4%E0%B8%A9
https://th.wikipedia.org/wiki/%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%9B%E0%B8%A3%E0%B8%B0%E0%B8%A1%E0%B8%A7%E0%B8%A5%E0%B8%9C%E0%B8%A5%E0%B8%AA%E0%B8%B1%E0%B8%8D%E0%B8%8D%E0%B8%B2%E0%B8%93
https://th.wikipedia.org/wiki/%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%9B%E0%B8%A3%E0%B8%B0%E0%B8%A1%E0%B8%A7%E0%B8%A5%E0%B8%9C%E0%B8%A5%E0%B8%AA%E0%B8%B1%E0%B8%8D%E0%B8%8D%E0%B8%B2%E0%B8%93
https://th.wikipedia.org/w/index.php?title=%E0%B8%AA%E0%B8%B1%E0%B8%8D%E0%B8%8D%E0%B8%B2%E0%B8%93&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B8%A7%E0%B8%B4%E0%B8%94%E0%B8%B5%E0%B9%82%E0%B8%AD
https://th.wikipedia.org/wiki/%E0%B8%AA%E0%B8%B1%E0%B8%8D%E0%B8%8D%E0%B8%B2%E0%B8%93%E0%B9%81%E0%B8%AD%E0%B8%99%E0%B8%B0%E0%B8%A5%E0%B9%87%E0%B8%AD%E0%B8%81
https://th.wikipedia.org/wiki/%E0%B8%AA%E0%B8%B1%E0%B8%8D%E0%B8%8D%E0%B8%B2%E0%B8%93%E0%B9%81%E0%B8%AD%E0%B8%99%E0%B8%B0%E0%B8%A5%E0%B9%87%E0%B8%AD%E0%B8%81
https://th.wikipedia.org/wiki/%E0%B8%AE%E0%B8%AD%E0%B9%82%E0%B8%A5%E0%B8%81%E0%B8%A3%E0%B8%B2%E0%B8%9F%E0%B8%B5
https://th.wikipedia.org/wiki/%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%9B%E0%B8%A3%E0%B8%B0%E0%B8%A1%E0%B8%A7%E0%B8%A5%E0%B8%9C%E0%B8%A5%E0%B8%A0%E0%B8%B2%E0%B8%9E%E0%B8%94%E0%B8%B4%E0%B8%88%E0%B8%B4%E0%B8%97%E0%B8%B1%E0%B8%A5
https://th.wikipedia.org/wiki/%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%9B%E0%B8%A3%E0%B8%B0%E0%B8%A1%E0%B8%A7%E0%B8%A5%E0%B8%9C%E0%B8%A5%E0%B8%A0%E0%B8%B2%E0%B8%9E%E0%B8%94%E0%B8%B4%E0%B8%88%E0%B8%B4%E0%B8%97%E0%B8%B1%E0%B8%A5

(x, y) Hoanin Threshold gafinwatiuazgnusulmdudiviodiunesing uwazmne f (x,
y) 41NIM3ainfu Threshold gafiniwatiuasgnusulmluduiviodiuesiiumes

ANUTLVYULNUAIYAUNITAIN

1, ff (x,y) <Threshold

S xY)= 0,/ (x,y) 2 Threshold

g'ﬂﬁ 2.1 @un"9 thresholding

(‘171|m: https://nextsoftvvares.vvordpress.com/ZO14/05/22/mi§<15’mqﬁuwﬁﬂaaﬂ)

2.3 a1 lnnau(Python)

mwilwnay (Python programming language) viSefisinisenauailnmey Wunw
seiugeadslaedla flu Tsady TaeSaludn.a. 2533 mseenuuuresntu lwneusaiiy
Tlusunsuannsasugaddslilasinernunisldausnusziiuing (whitespaces) $1uu
110 uenntunIseenuuun wTlweuLar MUzl inAnmadeulsunsudeing
Tushawnifaheliinideulusunsuaninsaieulsunsuimduszdou s1udte Svundn

wazdgson1TUnge”

Tunewdunwinuulaundnndeudiiurey Tnneuseasunssuiuyaminisideu
Tusunaumansguuuy Serndaudlidiaifissnmsidoulsunsumudidudu madeu
LUsuNsUTdng vison15deulusunsugatenduy uaﬂmﬂﬁlwmauﬁjummﬁﬁﬂgﬂaﬁmadw
Junwlusunsuiuy "unsieuau’ (batteries included) nanadelnneausnnsauiu
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518113 (list comprehension)
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Twveugu 2.0 nuansatuayueginlumanistuln.g. 2563 laensunnis

advayuignunuauaUn.g. 2558 waglnougu 2.7.18 WWulwveugu 2.7 uazgunse)a


https://nextsoftwares.wordpress.com/2014/05/22/การดึงวัตถุพื้นหน้าออก
https://th.wikipedia.org/wiki/%E0%B8%A0%E0%B8%B2%E0%B8%A9%E0%B8%B2%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B9%81%E0%B8%81%E0%B8%A3%E0%B8%A1%E0%B8%A3%E0%B8%B0%E0%B8%94%E0%B8%B1%E0%B8%9A%E0%B8%AA%E0%B8%B9%E0%B8%87
https://th.wikipedia.org/wiki/%E0%B8%A0%E0%B8%B2%E0%B8%A9%E0%B8%B2%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B9%81%E0%B8%81%E0%B8%A3%E0%B8%A1%E0%B8%A3%E0%B8%B0%E0%B8%94%E0%B8%B1%E0%B8%9A%E0%B8%AA%E0%B8%B9%E0%B8%87
https://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%B5%E0%B9%82%E0%B8%94_%E0%B8%9F%E0%B8%B1%E0%B8%99_%E0%B9%82%E0%B8%A3%E0%B8%AA%E0%B8%8B%E0%B8%B6%E0%B8%A1
https://en.wikipedia.org/wiki/off-side_rule
https://en.wikipedia.org/wiki/off-side_rule
https://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B9%81%E0%B8%81%E0%B8%A3%E0%B8%A1%E0%B9%80%E0%B8%8A%E0%B8%B4%E0%B8%87%E0%B8%A7%E0%B8%B1%E0%B8%95%E0%B8%96%E0%B8%B8
https://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B9%81%E0%B8%81%E0%B8%A3%E0%B8%A1%E0%B9%80%E0%B8%8A%E0%B8%B4%E0%B8%87%E0%B8%A7%E0%B8%B1%E0%B8%95%E0%B8%96%E0%B8%B8
https://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B9%81%E0%B8%81%E0%B8%A3%E0%B8%A1%E0%B9%80%E0%B8%A1%E0%B8%AD%E0%B8%A3%E0%B9%8C
https://th.wikipedia.org/wiki/%E0%B9%84%E0%B8%9E%E0%B8%97%E0%B8%AD%E0%B8%99_(%E0%B8%A0%E0%B8%B2%E0%B8%A9%E0%B8%B2%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B9%81%E0%B8%81%E0%B8%A3%E0%B8%A1)#cite_note-3
https://en.wikipedia.org/wiki/Garbage_collection_(computer_science)
https://th.wikipedia.org/wiki/%E0%B8%81%E0%B8%A3%E0%B8%B0%E0%B8%9A%E0%B8%A7%E0%B8%99%E0%B8%97%E0%B8%B1%E0%B8%A8%E0%B8%99%E0%B9%8C%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%80%E0%B8%82%E0%B8%B5%E0%B8%A2%E0%B8%99%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B9%81%E0%B8%81%E0%B8%A3%E0%B8%A1
https://th.wikipedia.org/wiki/%E0%B8%81%E0%B8%A3%E0%B8%B0%E0%B8%9A%E0%B8%A7%E0%B8%99%E0%B8%97%E0%B8%B1%E0%B8%A8%E0%B8%99%E0%B9%8C%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%80%E0%B8%82%E0%B8%B5%E0%B8%A2%E0%B8%99%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B9%81%E0%B8%81%E0%B8%A3%E0%B8%A1
https://en.wikipedia.org/wiki/Standard_Library
https://th.wikipedia.org/w/index.php?title=%E0%B8%A0%E0%B8%B2%E0%B8%A9%E0%B8%B2%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B9%81%E0%B8%81%E0%B8%A3%E0%B8%A1_ABC&action=edit&redlink=1
https://en.wikipedia.org/wiki/List_Comprehension
https://en.wikipedia.org/wiki/List_Comprehension
https://en.wikipedia.org/wiki/Backward_compatibility
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A python
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U7l 2.2 dydnvalvesniwlimenu(python)
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(f: Tavew (nwilusunsw) - 3fAe (wikipedia.org))

2.3.1 auaudALazUiyIn1TeaNLUY

Aldnrwlmeuannsadiennsvuinvirinseulsunsunuiauantiale lag
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seafunslgulusinsuddlassaiauasnndeulusunsulieingeg1aausukuy suds
Ly a a 6 gj a a o
seafumsilsulusinsudeitandu (Msluguuuuveanis@eulusunsuideanune wagnis
WeulUswNSUTAUA108ULING) drutesvadbnnauyinlratunsadsuldsunsusenssuiu

LY P 1 IS a
NAUDY LU B ULUSUNTULTRTINEG

Twnewiudeyawuulauniin (dynamic type) wagldiunawisnistunis
$1984 (Reference counting) Usynausiufusiiuaey (garbage collector) Wiadnnis

PUIAIUD

Innounnsouiasasiladnsunseulusen gl Uy uRnulunw

dal wonanillnvouliirIostiongruduilsntu filter map way reduce, LA309LONT

a3198a0 (list comprehension), kavaduwuudug (luievas Dictionary), 196 Wag

\A3030d3194n199U (generator)

wRawaznannisvedlnmeugnasUluenaIsiedn Zen of Python asgyndnnis

YDIN LYY
Lawnuaninunden (Beautiful is better than ugly.)

2. Fanasnningeulsu (Explicit is better than implicit.)


https://th.wikipedia.org/wiki/%E0%B9%84%E0%B8%9E%E0%B8%97%E0%B8%AD%E0%B8%99_(%E0%B8%A0%E0%B8%B2%E0%B8%A9%E0%B8%B2%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B9%81%E0%B8%81%E0%B8%A3%E0%B8%A1)#cite_note-4
https://th.wikipedia.org/wiki/%E0%B9%84%E0%B8%9E%E0%B8%97%E0%B8%AD%E0%B8%99_(%E0%B8%A0%E0%B8%B2%E0%B8%A9%E0%B8%B2%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B9%81%E0%B8%81%E0%B8%A3%E0%B8%A1)#cite_note-5
https://th.wikipedia.org/wiki/%E0%B9%84%E0%B8%9E%E0%B8%97%E0%B8%AD%E0%B8%99_(%E0%B8%A0%E0%B8%B2%E0%B8%A9%E0%B8%B2%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B9%81%E0%B8%81%E0%B8%A3%E0%B8%A1)#cite_note-6
https://th.wikipedia.org/wiki/%E0%B8%AD%E0%B8%B4%E0%B8%99%E0%B9%80%E0%B8%97%E0%B8%AD%E0%B8%A3%E0%B9%8C%E0%B8%9E%E0%B8%A3%E0%B8%B5%E0%B9%80%E0%B8%95%E0%B8%AD%E0%B8%A3%E0%B9%8C
https://en.wikipedia.org/wiki/CPython
https://th.wikipedia.org/wiki/%E0%B8%A1%E0%B8%B9%E0%B8%A5%E0%B8%99%E0%B8%B4%E0%B8%98%E0%B8%B4%E0%B8%8B%E0%B8%AD%E0%B8%9F%E0%B8%95%E0%B9%8C%E0%B9%81%E0%B8%A7%E0%B8%A3%E0%B9%8C%E0%B9%84%E0%B8%9E%E0%B8%97%E0%B8%AD%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B9%84%E0%B8%9E%E0%B8%97%E0%B8%AD%E0%B8%99_(%E0%B8%A0%E0%B8%B2%E0%B8%A9%E0%B8%B2%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B9%81%E0%B8%81%E0%B8%A3%E0%B8%A1)
https://th.wikipedia.org/wiki/%E0%B8%81%E0%B8%A3%E0%B8%B0%E0%B8%9A%E0%B8%A7%E0%B8%99%E0%B8%97%E0%B8%B1%E0%B8%A8%E0%B8%99%E0%B9%8C%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%80%E0%B8%82%E0%B8%B5%E0%B8%A2%E0%B8%99%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B9%81%E0%B8%81%E0%B8%A3%E0%B8%A1
https://th.wikipedia.org/wiki/%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%80%E0%B8%82%E0%B8%B5%E0%B8%A2%E0%B8%99%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B9%81%E0%B8%81%E0%B8%A3%E0%B8%A1%E0%B9%80%E0%B8%8A%E0%B8%B4%E0%B8%87%E0%B8%A7%E0%B8%B1%E0%B8%95%E0%B8%96%E0%B8%B8
https://th.wikipedia.org/wiki/%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%80%E0%B8%82%E0%B8%B5%E0%B8%A2%E0%B8%99%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B9%81%E0%B8%81%E0%B8%A3%E0%B8%A1%E0%B9%80%E0%B8%8A%E0%B8%B4%E0%B8%87%E0%B8%9F%E0%B8%B1%E0%B8%87%E0%B8%81%E0%B9%8C%E0%B8%8A%E0%B8%B1%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%80%E0%B8%82%E0%B8%B5%E0%B8%A2%E0%B8%99%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B9%81%E0%B8%81%E0%B8%A3%E0%B8%A1%E0%B9%80%E0%B8%8A%E0%B8%B4%E0%B8%87%E0%B8%A5%E0%B8%B1%E0%B8%81%E0%B8%A9%E0%B8%93%E0%B8%B0
https://th.wikipedia.org/wiki/%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%80%E0%B8%82%E0%B8%B5%E0%B8%A2%E0%B8%99%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B9%81%E0%B8%81%E0%B8%A3%E0%B8%A1%E0%B9%80%E0%B8%8A%E0%B8%B4%E0%B8%87%E0%B8%95%E0%B8%A3%E0%B8%A3%E0%B8%81%E0%B8%B0
https://en.wikipedia.org/wiki/Reference_counting
https://en.wikipedia.org/wiki/Reference_counting
https://en.wikipedia.org/wiki/Garbage_collection_(computer_science)
https://th.wikipedia.org/wiki/%E0%B8%A0%E0%B8%B2%E0%B8%A9%E0%B8%B2%E0%B8%A5%E0%B8%B4%E0%B8%AA%E0%B8%9B%E0%B9%8C
https://th.wikipedia.org/wiki/%E0%B8%A0%E0%B8%B2%E0%B8%A9%E0%B8%B2%E0%B8%A5%E0%B8%B4%E0%B8%AA%E0%B8%9B%E0%B9%8C
https://en.wikipedia.org/wiki/List_comprehension
https://en.wikipedia.org/wiki/List_comprehension
https://th.wikipedia.org/wiki/%E0%B9%81%E0%B8%96%E0%B8%A7%E0%B8%A5%E0%B8%B3%E0%B8%94%E0%B8%B1%E0%B8%9A%E0%B9%81%E0%B8%9A%E0%B8%9A%E0%B8%88%E0%B8%B1%E0%B8%9A%E0%B8%84%E0%B8%B9%E0%B9%88
https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%8B%E0%B8%95
https://en.wikipedia.org/wiki/Generator_(computer_programming)
https://en.wikipedia.org/wiki/Zen_of_Python

3.158UdeRANIgULaU (Simple is better than complex.)
4. Fudounningamia (Complex is better than complicated.)

5.deslalanisenueenlaing (Readability counts.)
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https://th.wikipedia.org/wiki/%E0%B8%A0%E0%B8%B2%E0%B8%A9%E0%B8%B2%E0%B9%80%E0%B8%9E%E0%B8%B4%E0%B8%A3%E0%B9%8C%E0%B8%A5
https://en.wikipedia.org/wiki/There%27s_more_than_one_way_to_do_it
https://en.wikipedia.org/wiki/There%27s_more_than_one_way_to_do_it
https://en.wikipedia.org/wiki/Alex_Martelli
https://en.wikipedia.org/wiki/premature_optimization
https://en.wikipedia.org/wiki/premature_optimization
https://en.wikipedia.org/wiki/PyPy
https://en.wikipedia.org/wiki/Just-in-time_compilation
https://en.wikipedia.org/wiki/Cython
https://th.wikipedia.org/w/index.php?title=Monty_Python&action=edit&redlink=1

7il989518NIIMANAN Monty Python) unuilaztaentimiiluesgis foo wag bar a1y
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gamasi ladfanudulnneu’ (Unpythonic)

ALt fradlvia viegduinnulnneuinldsunisvuuwnindu ‘lnselann’
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(Pythonista)
2.3.2 YaLAUYBI e lnay
2.3.2.1 anuduniwnaasud

iesanlwmoudunwanius shlsldnarlunisdeusazaeslng
Lyiann sibimanzdunumunisguaszuu (System administration) 1Ju
0g198 TnsafuayunwlimeulaedudumileossyuuUfiing
glind, Aund uazanmaafasdiinnudunwanidduesiulad iy

5¥UU Windows Script Host ladneg
2.3.2.2 lagansaifignudng

Thensaivestwnaulamdnnislddadnwainldlunsuusudenyes
TUsunsu wazldnisgontiuny ilrauisasrulusunsunlsuladie
wendntudslinsatiuayunisliow docstring Faududeninudu 9 Aly

aouteMIvnauYesilandy, aana uaglugadneiey
2.3.2.3 anudunieing

Taneuduniwinm (Glue Language) lasensiiiinsanaianse
a v d' v o § v a v ~
Sunldnwlusunsudu ¢ lenateniw limnznaglddeuiie

Usranuaulusunsuideulunwnanaiule
2.4 IDE (Integrated Development Environment)

AapIosliantslunIsimwIlUsnsulAedFIUIBANEEAINAN 9 1l Compile
Run Tluns@alnafi@eulusunsusnnunevateniw ladinaudu C |, Java, Python =1a2
Tngaglulaseseull IDE Aldagidu Visual Studio Code (VSC)
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https://th.wikipedia.org/w/index.php?title=%E0%B8%A0%E0%B8%B2%E0%B8%A9%E0%B8%B2%E0%B8%AA%E0%B8%84%E0%B8%A3%E0%B8%B4%E0%B8%9B%E0%B8%95%E0%B9%8C&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%AD%E0%B8%A1%E0%B9%84%E0%B8%9E%E0%B8%A5%E0%B9%8C
https://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%AD%E0%B8%A1%E0%B9%84%E0%B8%9E%E0%B8%A5%E0%B9%8C
https://th.wikipedia.org/w/index.php?title=%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%94%E0%B8%B9%E0%B9%81%E0%B8%A5%E0%B8%A3%E0%B8%B0%E0%B8%9A%E0%B8%9A&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B8%A3%E0%B8%B0%E0%B8%9A%E0%B8%9A%E0%B8%9B%E0%B8%8F%E0%B8%B4%E0%B8%9A%E0%B8%B1%E0%B8%95%E0%B8%B4%E0%B8%81%E0%B8%B2%E0%B8%A3
https://th.wikipedia.org/wiki/%E0%B8%A3%E0%B8%B0%E0%B8%9A%E0%B8%9A%E0%B8%9B%E0%B8%8F%E0%B8%B4%E0%B8%9A%E0%B8%B1%E0%B8%95%E0%B8%B4%E0%B8%81%E0%B8%B2%E0%B8%A3
https://th.wikipedia.org/wiki/%E0%B8%A2%E0%B8%B9%E0%B8%99%E0%B8%B4%E0%B8%81%E0%B8%8B%E0%B9%8C
https://th.wikipedia.org/wiki/%E0%B8%A5%E0%B8%B4%E0%B8%99%E0%B8%B8%E0%B8%81%E0%B8%8B%E0%B9%8C
https://en.wikipedia.org/wiki/Windows_Script_Host
https://th.wikipedia.org/wiki/%E0%B8%9F%E0%B8%B1%E0%B8%87%E0%B8%81%E0%B9%8C%E0%B8%8A%E0%B8%B1%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%A5%E0%B8%B2%E0%B8%AA
https://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%A1%E0%B8%94%E0%B8%B9%E0%B8%A5

2.4.1 Visual Studio Code (VSC)

WU IDE anvislulassenid(Microsoft) 1u opensource Liifianldarasessunsley

Weulusunsulavainnalsn1e amsaesuaIuvetenis o e

1Y

5U#l 2.3 &ydnwallusuasa Visual Studio Code

(fian: Apda Visual Studio Code (Editor) dwsuidou PHP - filed

(noteforme100.blogspot.com))

2.5 Tensorflow

v

Tensorflow fifie deep learning library vasqiiia Aifaadunrinueglunaui,
1ne19 Google AlAlY machine leaming WinUssanSnwiunandusiinnung ladinag
U imSesiledum (search engine), nsulanien (translation), AUsIEIEAMN (image

captioning) Lag 1AIDLYILNITLEUBNLUE (recommendations)

TensorFlow


https://noteforme100.blogspot.com/2019/09/visual-studio-code-editor-php.html
https://noteforme100.blogspot.com/2019/09/visual-studio-code-editor-php.html

gﬂﬁ 2.4 Tensorflow

(‘ﬁm: https://python3.wannaphong.com/2016/01/machine-learning-

tensorflow.html)

2.5.1 Useinfnansvad Tensorflow

dielindnewwmelulad deep leaming AfiUszANSamlunsdnnisteyausuian
WANaANI1 machine learning agnaNeLida Google Funuinmaluladil anunsatun

WAIUINAN N UNVDINULD IS

v
as A4 !

Google Falaas1amsutisaNTodn Tensorflow Tuu Wi liiNITeLas TN
auiuliea Al WeimwlazUiulsednsyegnils Tensorflow fignuaesaenunlvinu

Ul nuls

1pg1n open source fawsit) 2015 uavUdesdnauysaieanuilul 2017 wisy

fvanSuwuU Apache Open Source Tnumluanunsalda, dauas wag wandnesvign

Anwdatnua Tnenlddidudosdisli Google La
2.5.2 @a1Unenssy Tensorflow
suandaenssukuady 3 dqu

1. mMansenUszanatoya

2. MIATNUUVTIABY

3. NnuagUsziliuiuuidnges

Fov01 Tensorflow 11910 M7l Tensorflow Sudeyailiuesisdnaedid vised
Bunfiuin tensors waziinhidaiesddunsuszananaiiu flowchart (WiefliGendn
n3 ) Feyaiignieuly Aazsin (flow) nszurumsaussnadunadng vi3e t1vinm
thudafumnuailéde Tensorflow 51391 tensor sUNTEUILNSINNNERDUILBBNIN

Wupadns

2.5.3 Wwannasunsuseas Tensorflow

(% '
v o

Tensorflow Aflalpgsanistusrdmsuldnumeisunu Tnswuadu



P29n5WaIu Wyt lminimunanunsaindy  Tensorflow Tonadu Tagwmun

N1UABUALADIAILAY

FrNsaguna WensWunauas Tensorflow anansavinuldvansunaniesy
ARNIResANH NSz UUUURNS Windows, macOS or Linux Aanadnseliuieesiv

way daned i0S and Android

151813115080 Tensorflow anAsNfmesaeiAsas ieulaainainuane

gunsal Waiilunadnasinisinuds (Train Model)

Tuwnadraesnisiinanznsaldnisussananaldvia CPUs uag GPUs Sausl GPUs awgn
oonuuuaiaiduny wiludisuansl 2010 thideanuvnineduaususiesad
WU GPUs anansavinulafuazsiniatunmsaiuinmnadamansiguiu egrauming
wazfivadn edoszmmagnuavingsiuiuann s1ufis Tensorflow JssaanaluFasils

52370 Tensorflow gRliBuTWIINATE CH+ kA Python

o

gaving Waesddtyves Tensorflow Afte TensorBoard Maesiilu GUI el

CRY

=3 o ¥
AWAIULIAY NTLUIUNITINIUVDY Tensorflow b
2.5.4 d7udsznauvad Tensorflow

2.5.4.1 Tensor

¥oras Tensorflow w1NFaLsaIinignunniauidesti
Tensor MIANIUNMLATNALITRLINNBST Uae WwrSndvanelia Nl
JoyagegnateviaInila Amiavalunil Tensor Agilvuinvestaya

wanenanuluNisenin shape

Tensor azanvneglsilaviadeyanlewdily vie nadnsainnis

o

Auand Ty Tensorflow nsAuaunsvunagiindunelu graph graph A

AaarureInsUsyinanangesaiilas luuAanunidiesenii op

1 < A = o
node LLagLHay op node ALIDUNINY

11



graph ulassadswesiussanamuarnsidouneaiuugwing
node usi graph Mildidusduania uazluwsiaz node Afl tensor g

1NNUNENTBUT LIRS

2.5.4.2 Graphs

Tensorflow Al graph wisui3sneine 1ne graph agtdudisiusu
WAEBTUNEYANITANUIUNINNALUTENINNISHN graph Fadiuselew
1INUIBTIY BNTAVIUKIY CPUs Waz GPUs lavaned visdainaunnu
& o d{' o § v a v [N o a
flotiold AnuansaluFosnisnany vlransanduldaulaegieiud
uazau1Iatudin graph testunisaslusuing NsAuIaisiualy

graph LAnan tensor MapulInIeiu

tensor Usgnaumelnun kag 1ond dunadelyanIsAIuIum
adlamans wazaamadmdiduiewing Lonafe input/output Mideuse
AusenIlnue
2.6 Tesseract
Tesseract 989173 Process Image anelunau ngld Library 7
%o Leptonica neufiagld Actual OCR lnevhluudiurhauldalusysunds udfivane
AsAIMIlE Accuracy Anaustiugianas Fus1anansagnisviinutes Tesseract ¢ ng
Muum Configuration Variable fide tessedit write_images B true Fadlovihnssuagld

Ina tessinput.tif niidayiliin Image Pre-Processing naunazaslué Tesseract

Tesseract OCR

;J‘LJﬁ 2.5 Tesseract

12


http://www.leptonica.org/
https://github.com/tesseract-ocr/tesseract/wiki/ControlParams

(Fian: https://www.pyimagesearch.com/2020/05/25/tesseract-ocr-text-

localization-and-detection/)

2.6.1 OCR (Optical Character Recognition)
Junszuiunisvesniswlasdedeiiun wunszey daenais dyan viedey
I a | Y & 2 v a vy
aglsfnuiieglugurenenaisnseaty Wnangiluludeniny vislvlinuaainuin
= | & v <A o e 2 & o
Fun11n15tdu Yamlnusssuan nesatusavuintuldulnduszutanamiNaiunsa
whlaldine warduiiniulila dewmalulagildilalonialiaiuisadeonldian wse
e - o 1% A dde w Aay v = o <
gunsalduieldlunisdrsesteya lneiunildnunnlidesunn dedesdunisiiv
Tayandensegluguuuureiniszaty walulad OCR lidwansznulusgrauiniu
| % @ 4 1 4 [ 1 = a .
LI sdatiudeya wusdudeya way unladeya nauimalulad Optical
Character Recognition #iindiu fflausesnisivdeunideliluidudeyaly
TUSUATUANTUTZNIANAAD LAaZNINUDINTIEDLANUUY AZADINUNATLAIALEIIY
AU
WAlulag OCR ABINISNIF1SAMISHALTBNALIS WANIINT S¥UU OCR NiAY
v v v o & o v ~ a A ¢ A s A ¢
gaududou Indusoldureasiiudy fanalilugunsaineudiames niegunsal
A | v a I dy 1 = < I % ~ a v
WaN1581uYeYa OCR MlAwvall Wi 1ATesaunuLanansida 1usu ienazly
AUNTDAUATZVIUNTTAN ARIF e
luvaugiimalulad Optical Character Recognition lagnvinlvnnvtunnl
= r-:l' 1 1@ 1 o 2 Y 4 = A (% ‘:I'QI
818 UNNIuNT windeldaniniunldnududeyaussinvaiuiieniauuusnusid
anwugAngiuateile dvaneqszuuiedlugnamnssusuiasildinalulad OCR
Wotazasseudeyafiludiuiuduuudadldiiolou wagviaulunieuaiu

ATNUEIUNTOVDIADUNILADTOTULEUNTS LagnueLavUyd
2.7 OpenCV

OpenCV (Open source Computer Vision) lUulaus3fendunisideulusuns
(Library of Programming Functions) Ingdulvgjazgathlunnisuanananisneuiiunes
wuuisgalnl (Real-Time Computer Vision) Laxfiwaigniiaiuilag Intel winnewdalasu

nsaduayulag Willow Garage musneng Itseez (Besiaungnidn@elag Intel) OpenCV

13


https://opencv.org/
https://en.m.wikipedia.org/wiki/Library_(computing)
https://en.m.wikipedia.org/wiki/Computer_vision
https://www.intel.com/content/www/us/en/homepage.html
https://www.willowgarage.com/

WWulaussuuutnuiwannasy (Cross-Platform) wagldaulansnel@avansves BSD wuu

Towuwesa (Open-Source BSD License)

OpenCV eatuayumsuisnn1siseusidadn (Deep Learning Frameworks)

laun TensorFlow, Torch/PyTorch Way Caffe

ey

i
OpenCV

'gﬂﬁ 2.6 OpenCV

(‘1'7im: https://medium.com/@nut.ch40/opencv-
%E0%B8%84%E0%B8%B7%E0%B8%AD%EN%BE%AD%E0%BE%B0%EN%BI%84%EQ
%B8%A3-8771e2adcd414)

2.7.1 n5hUselewl

€

'
aa

Aog1aNTUsseneldau OpenCV Hinail gainIasilonmanuney 2 dfuas 3 16 (2D
and 3D feature toolkits) NMsUszanaszezluvnziadaun (Egomotion Estimation) s¥uu
S97lunin (Facial recognition system) N153A9111M14 (Gesture recognition) k@

Ufduiusseninauywduazaaufiames (Human-Computer interaction; HCI)

2.7.2 anwmsidsulusunsy

OpenCV gnliguliumenty C++ 5895U Python, Java kag MATLAB/OCTAVE AP
dusudumasinamantanunsanulaluenaisesulay Fslinssiuivainvaieniw Wi

C#, Perl, Ch, Haskell waz Ruby tasuniswaunieduaiunisinunldaulagglaniuiy


https://en.m.wikipedia.org/wiki/Cross-platform
https://en.m.wikipedia.org/wiki/Open-source_software
https://en.m.wikipedia.org/wiki/BSD_license
https://en.m.wikipedia.org/wiki/Deep_learning
https://www.tensorflow.org/
http://torch.ch/
https://pytorch.org/
http://caffe.berkeleyvision.org/
https://en.wikipedia.org/wiki/Egomotion
https://en.wikipedia.org/wiki/Facial_recognition_system
https://en.wikipedia.org/wiki/Gesture_recognition
https://en.m.wikipedia.org/wiki/C%2B%2B
https://www.python.org/
http://oracle.com/java/
https://www.mathworks.com/products/matlab.html
https://gnu.org/software/octave/

2.8 SQL (Structure Query Language)

Junwnesgulunisdhiie gudeya wanunsaldaunie soL iann
TUsunsusings Asesinnisiussuugiudeya wu 19 SQL lunisvinisiadeya (Retrieve
1% o & i v i I3
Data) 91ngudeya wavdudumasgiunaniililuszuugiutoyanie) Ineiluuinsgiu

289 ANSI (American National Standard Institute)

2.8.1 AnudAguanIsldau SQL

dloyadenisdanistoyatuuien nisldlusunsudniaguene Microsoft Exel #38
Google Spreadsheet finiluigassssun withddeualu Exel 1,000 ld wionisldanu
Joyaluszau Big Data wisasdumdayaiiios 1 Ussunnanlndamaniu geudugesd

a & 1
GRIPLRRVILIRN R

naiasuanld soL neldssuugiutoyadug asvaeasulvinisrhauiuad
UseAvEnmanntu fldauaansnyhnsiedous duadeya laudonmimdenless
Foyatimiloutlugrudoya (Relational Database) Iéian Taglyiddusdoatauazldgnsd
avlnld & soL Wunwiilidudeu Bouudldldenng Sadalonmaliaudlaldansdeou
Tusunsudnlanwiiléine fddnian wnsdanmdils sQL wasgrudoyaetrsdou
fldannsaaini Dashboard uazas19sne WlelFeuifieudeyauiutuniuain

Database lotae ldsnIudaanvasingidu Exel #Se Spreadsheet wspgiila

2.8.2 11511974849 SQL

sqL fedunilidudou wWilade annsaldhoulivarezuuuu lneazinis

Feundng srefu 4 Ussuan feil
1.Select query lddmsudenteya
2.Update query Ii'fﬁm%’ULiJ?ﬂ'smLUmﬁﬁmga
3.Insert query Iﬁ’fﬁfm%’umitﬁu%’auﬂa

4.Delete query l¥dmsumsautoya

15



v A o

YBNUALBINNANEINAN 4 Useenn §95Ads SQL widiudn 3 Usewnn

1.Data Definition Language (DDL) ﬁﬂ%’qﬁm%’mﬁa%agm%’ayja \91 CREATE,
DROP

2.Data Manipulation Language (DML) ﬁwé"qé’m%’umiifﬂmigmsﬁaaﬂa LU
SELECT INSERT

3.Data Control Language (DCL) ﬁﬁéﬁﬁm%’umsauﬁaumﬁmuﬂ?{w%mqS] Tu
F1utaya \Wu GRANT, REVOKE

2.8.3 Uselaviivas SQL

L1dieasigrutoya asauanInatoys
2 lilunsdnmsgaudoya 1y n1siitl wWasuwlas YSuguuuu audansaudeya

3ldwesenldtoya Aumdeyaisesnis Wauiinisewlifnisididgiudeyaves

UARAF1Y)

4vn3nnw SQL danannsaldiegenliaenuay uaslisiuiuntwauladne

1w R %150 Python

5.5QL sesfutsuadeoyaumaa lnggudeyarsinnuates linsean danuls
Tunsuszanana Andunsldlusunsudiiogiaug Herannenssuldmnideyaieey

vl
6.41esenisaadeyauiaue dlsunsunldsiuduniw SQL vainviany
2.8.4 SQLite

SQLite Ao Library fifawiaidn viwe#idnnis Database agld SOL Syntax SQL
witlouiu MySQL 31 Data Type laun TEXT wilaunu String , Integer ilouiu Long uag

Real SQLite {Wulsunsugrudeyaniivuiadn (ifis 1MB) inugrudeyadulng lngll

16



Indudesdli@snnes vhlugnldlunanalusunsy wiegnindsaslulugunsaiindeuil wu

iPhone , Android tagiluldauuugensinaiaig o

SQLite

U7 2.7 SQLite

(#is1n: https://en.wikipedia.ore/wiki/SOLite)
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unil 3
359AM11AS99Y

nsanvinlasauiusenaumeTunausine lUlAD

3. 11 naueiataiuanasdivinm
3. 2AnE1Aens I ulUsunsuauaifieades
3 3a8slunaiiidlunissuanedie
3 4TUsunsudildluniswaun

3.4.1 Microsoft Visual Code

3.4.2 Python

3.4.3 SQLite

3.4.4 Tensorflow

3.4.5 Tesseract

3.4.6 OpenCV
3.5 JunBUNTAILTLIIY

3.5.1 AMWIINVRILATIUY

From Caphure

Image ™= Model

J

Database

Calculate
'

Results

Export

- File/Paper

JUT 3.1 nnsuvedlasany
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ssuunsvhamadtassnuiife Buniulidnmangunsaloslsflddausar
mstufinamlelaiinesdundes aunsulnu(Smart Phone) awnuiuei(Scanner) uay du
q ndsniuasdndlueedlidmiunmmenanmuanivasgudeyalusdusioly uas
Mngudeyanvzriinisasunanisudsduuindeanun gavheazgnaseendulidienaisvie

NUWNEUNIWATDINUN LA

3.5.2 TuAzuwuy

- BN
g

ik

B Trithe

5UN 3.2 luaguunann1suYsduuIng

Tunrsudstuusasazlvluazuuutunnnan1sysdu nslulassnudazly Tuazuuu

sUuvvillunisthina$sgusuunmsdsafananmiieuvasnwlinanadusmdns

3.5.3 Image Pre Processing

1 A 14 [} v 4 1 5 o ! = N

neungunmaziinglinanienalaarfernuiunaunisenit Nswseusunm vse
2 . = o8 v P ) 1Y) vy
fifie Image Pre Processing &agvilvinmilanavsngauiulieg uagnenaansladaig
gNAeININETY LHpsnamAlIAINN1saeTREinuwana1eiy nvaneladeliineg

Ju AnuaziBenveindes dwindey a aviae wag du q ldawnsaniunuld
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Gray Blur
scale

JUN 3.3 msuszurannlulasenuy

Image - - Thresholding - Contour

ImamwwgmmaaLi‘;lumwm’aﬁﬂ LUABAIW LazyinN1g thresholding Lag

¥MN15ABUTIS(Contour) Winldlunisideniuniaesnisilulgau

20



JUN 3.4 luagiuuiigeanaunsniiy

3.5.3.1 RGB to Grayscale

Aatunaumswlaininaina RGB Tvnatatduninyiis

5U7 3.5 Tupzuuuiinvasduninae
F9n352UIUN1IWUITHAIES cv2.cvtColor(image,cv2.COLOR_RGB2GRAY)
Fadudsly OpencV lunsudaaninainguuuy RGBLMTuY MM
3.5.3.2 Blur
Weanmidwnldnuenavziigadn 9 wiewmwuiegrstuaniuniniili
o [ v 1 o Y1 1o 14 o o ag va
mameundadulilevnnsivasagaheylndulddfyuesnmmelisie adnldde

cv2.GaussianBlur(gray,(5,5),0)

21



sU# 3.6 luazuuuivimsiuae
3.5.3.3 Thresholding
Tudumeuilifuntsudasainan erayscale Inanewliu biimage wiefde

nwaessyiu Aadunmiifiurdunfuds Taeisegldedilu Opency Taglu Opencv oy

fnanesdauslulassdagldeds cv2.Canny(blur,50,120)

22



U7 3.7 TupzuuuiiuUandunwaesseiy

3.5.3.4 Contour
N13ABUTS cv2.findContours WA NaldlUNISVUIANS DNUTNLTT
aulalunin Inelun1niis1AoIN1s RN UNNALLUUIENNAIUDDNUT NDUILN

Uszananann [Wesanduiisdesnisinuilve Jsaunsaldads sorted Wiotdonian

Nuinlvefan 3 dusuls wazillesaniiufidudivaeuned cv2.arcLength(contour,True)

v 9

1%
Y

cv2.approxPolyDP tievinn1sideniuiilyuvs 4
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sUN 2.8 TuAghuUNYINNISADUIAS

Y

gavinefagyinsdnlunziuueenulmdutudingn o uravai

JUN 3.9 dildlunguuuiiice
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3.5.3.5 A1SULUSEIUVDINN
NMINEUITOLUIAIUVDININ LA LAIIZYINNISLEDNFIUVBININAB NS LY

fuwansznaldnisrewiisiuiuian o azylrlinmsianataiadule Wesanam

[ Y
Y

drulngaziinunnsaudiutaau

U7 3.10 nsuusniduvinadniiethlumenailudeniny

¥

dlelgnmesnyiludiudn 4 wiahlAnsauaniddlinaaniena
3.5.4 Model
Tunaildaziinsilunauldnuseiuiame 2 Tuma Sufe tensorflow wag
tesseract

3.5.4.1 Tensorflow

O Y 4
T 0 q
h

D 8

) &

'gﬂﬁ 3.10 %aga dataset
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19 tensorflow Tunsviluaa CNN itevinnnsin dataset anedleslv
Tuwaldiseug lngasyinsuusdiuiladu training set wag validation set il

Tuwaaunsaldanuiuteyassalaungauy

Model: “sequential”

yer: (type) Output Shape

rescaling 1 (Rescaling) (None, 224,

conv2d (Conv2D) (None, 224, 2
max_pooling2d (MaxPooling2D) (None, 112,
conv2d 1 (Conv2D) (None, 112,
max_pooling2d 1 (Max 1ing? (Nope,

conyad 2 {l()tiv)l)) (None, 56, 56, 64)
max_pooling2d 2 (MaxPooling2 (None, 28, 28, ©4)

flatten (Flatten)  (None, 50176)
frfru[m!:l (l)f"»;»nu‘," '{rlnr-‘, 50176)

dense (Denise) (None, 128)

dense 1 (Demse) . .  (None, 14)

Ul 3.12 Fusing 9 va3 lma

Y

%
} %4 U

Tnelulinatiasiinisadnsdussnun Inglulsiayduagiingzuiun1smig o
Taesuldn input AWATUIR 224x 224 pixel Tuanwaza1w RGB lawiin1aninug A1

dropout aanu e liNaawsiAIsEANE uINEITL

Loss
2 loss
val_loss
1.5
1
0.5
0 5 10 15 20 25

JUT 3.13 nMLandAn Loss Yaslaaa
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accuracy

SUM 3.13 MMWILERIAT accuracy WodluLAa

Y

TaeATLanIINNI1N9a D9y LI Tamantadanuwsiugwinlug

3.5.4.2 Tessesract

. amread

wimg, img . shape

llr-‘gl;

JUN 3.15 fegramslde Tesseract
1989 tesseract AzyinsiUasmmdutannuli wazisfunraielnug

nMsvUBLTEnsadenllingauiusUluuismensla

Merrrber nesve Vietuie Tagr o gien

U7 3.16 Tvmmn 51ty Tesseract PSM
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(ﬁiﬂ: OpenCV-Python-Tutorials-and-Projects/psm.PNG at master -

murtazahassan/OpenCV-Python-Tutorials-and-Projects - GitHub)

3.5.5 Database

Tuduvesgiudeyaald sqlite ilugudeyanilidndudesdaaduniwlumen

iszfinmsihunlddulaussiiugiueguds

with sglite3.connect("b
sgql cmd = """
ABLE IF NOT EXISTS test (|
d” INTEGER,

INTEGER

Il iy

)Yirection™ TEXT,
"Score” INTEGER

W

con.execute(sql cmd)

JUN 3.17 mdsasagiuteyalu sqlite

TagazlenistuasLuLag1H8ARBNITINAL L LU ILALAI N USRS L AULSIA

teld.connect{"br idee T

read _sql guery(™™™

JUN 3.17 Adadmansunisuaet
3.5.6 Export to PDF
lgdses pdfkit lunisulasmadnsmsilaangudeyalvegluguuuuvedld

pdf Mdulwdndedlunisenans

csvName = 'output.csv
table.to csv(csvName)
CSV = pd.read csv(csviame)
CsV.to_html( html™)

path_wkhtmltopdf \\
config = pdfkit.configuration{wkhtmltopdf=path wkhtmltopdf)
ndfkit.from url("My .html™, "Finaloutput.pdf"”, configuration=config)

U7 3.19 msuvaadu pdf
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https://github.com/murtazahassan/OpenCV-Python-Tutorials-and-Projects/blob/master/Intermediate/TextDetection/psm.PNG
https://github.com/murtazahassan/OpenCV-Python-Tutorials-and-Projects/blob/master/Intermediate/TextDetection/psm.PNG

unii 4
NANISATLUUIIY

4.1 BuNvuanINalUTHASY

/e

Bridge Tournament Management via Capture

b -

P e

JUN 4.1 mihaouananavelusunsy

Tnglulusunsuaziimsldanuegmeiu 2 Yulbutton) lnaagiilu Browse A File
dmsumaidenlidammiisdesnisinnuszanana wagtu Calculator Score dmiuns
Anpzuuuiunananitladi lluTsunsy

4.1.1 Browse A File

’
# Semr it

- ﬁ E anagement via Capture
et ‘

IS
B v
o e

- L

a{' & a{'

sUN 4.2 ldenaminesnstulusinsa

Y
&

yMnsidenlwdn 1 nisuaNgaanslunlUswnsy
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(A e

Bridge Tournament Management via Capture

JUN 4.3 Wsunsumasansugunm

i
eess xow

4.1.2 Calculator
wasninalutiaglusunsuaziniserumnmuailaann g

gudayanazinlulszunanasenunduaziuua Iy

[ [Gonamed: O Num Direction sun(Score) Rank

oy cmvinvam, B4 oy <5 NN v
L f.s 800 241
o 220 2

12 R N
B

0 O

1

SIEW NE
N S
i J

l

EAIES

Ut 4.4 msedilseenundulvid POF
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unii 5
AjUnanasUaLauaLuY

5.1 dguna
Aansilavilassnuiiiteasndusunsunvsintiglunishinazwuuliiuiniusad
ndenauarilemafindeRanaistulaie wWelifaazuuulunsiauimuied Gululd

NYUINTIVULATALAINFUIIUINTU

5.2 YaLEUdLULTLNINNVNIATIUY

] = a

44' 1 ° = ¢ a X Yo 1% o &
ielvinsvilassnuiianuanysalnnd@unisdini Jadidaiausuusiweluil

I '
£ =

5.2.1 Wasnn1sAnazkuuliuIadiiaugenn aztuaisnazianudilaguiuy
nsAnAzkuuwuulakuunilsiinlagnnian

Y

5.2.2 Anw3smsidruwdasnmlbinduddnesiiunign ielildnadnsngnsies

Judwidesdianuuugiunign

5.2.3 1LRULAZISH9a9 U 09 v D W UU MY

5.3 Jaymuazauassa
5.3.1 @N1NIRdeNLaEnSIUAYLLUAI8E19NININENIUAITINITIZUA covid-19

5.3.2 nsigesrnauludiunasaial vinbilddiaunslunisyirnulauinwe

= v
5.4 33nsundeymn
5.4.1 LUIIANNDINN159 AT UIAToUABUKALANINTY 1HBI1NLaTNNe way
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