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ABSTRACT

Growing bacteria on petri dish for counting colony is important process to
classify and estimate amount of bacteria contaminated in foods. At the present, the
method of classification and colony counting are used by personel who expert in
process. Although it high efficiently can count number of colony correctly but process
are complicated and take time. This thesis present a method of colony counting by
using image processing and automatic machine. Method of image processing will be
convenient and use less time. The design and development of colony counting device
comprises of two part which hardware and software. Software part used image
processing unit to analyze image. Main step is receive image from camera , multilevel
threshold, edge detection and counting algorithm. The hardware of device are petri

dish receiver, camera and petri dish keeper after counting.
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MImvaunm (Edge Detection) {Wigmsdmiunisussanananmiidiyausyasd
- o q v oo o lad
wensmveulalunn Ingn1sviliveuresn A uTAdLIN ROV IMTDULRYDIN N
| Y A a | o X ] ' 2
7147 LAlagveuluna MAAaALLALTATLLI1NAUUANANSERINAULTNTELUAIIN

yavialganmdnaanilaiidanusoiioau

(m) Soble Operator (9) Prewitt Operrator

a o a1
JUN 2.5 awmadwsTldannnsmueunIwiIBeige
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2.3.6 nsimasilag (Morphology)

2.3.6.1 n15.91% (Erosion)

b

v 1

M3z (Erosion) Wuitugnuveswesinlad (Morphology) Sidnuagfindnunnse

MW TABAUUSLIURIVBUNIWDDN NISTITAIN A A8 LNULWEY B Adaunsh (2.3)

A©OB=NA+b:be —B} (2.3)

2.3.6.2 n13vw1e (Dilation)

i

n15¥e1e (Dilation) M3an1svetenwdunszuumigiunsee (Erosion) Tuiil

M39818 (Dilation) Y4 wdUNA A Memuman B Aaun1sn (2.4)

A @B =U{A + b:b € B} (2.4)

2.4 a@iiunaLnes

as

adilvenediduuemesinflnssuaaduriandeidsudygransnoadunis
iwdouiivnana Jumnydmiumsdenrerugunsnindneavioneuiiames luefndinisuls
ylnvosaivesuamesmudnuurlasaiidudladu 3 wiefe wwuwiminonvie
PM (Permanent Magnet), Wuuusuaranusumuaiwanlavse VR (Variable Reluctance)
wazuuuavielauin (Hybrid) Saduntsnaniuseyiiaswuy PM wag VR Tutlhgduiaiiu
Wosuawesdwlngdunuulevin essnanunsarhliianuaviealunsindeuiives
wnuldgedia 0.9 ssmdeaiiy @ududefveauuu VR) wazliusslavionasniias lngld
wasush (Hudeivesuuy PM) Tuguil 2.6 wandlassainedsisresaiuilesuomes

wuulausa
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JUT 2.6 Inssainedndrsvosaiivuaimes

! 5 o ] 3 3 U = LR Y & o/
Aeumstmuasdavesaivilosuameiiugarouauistlogtuisiorsanidnvuy
YBINIRUVAAIN, N15AAEDDNNALTNIU L2993 Fauuadu 2 wdendne Ao vin

lulwans (Bipolar) wazufingflwans (Uni-polar)

2.4.1 svUiasuawmasuuuluinagnd

o @ ' v 1A ° 1% & et
ﬂﬂ“lb‘fugﬂ'l?WU‘U@ﬁ'J@‘UQQﬁJ@Lm@%LL‘UQ@@ﬂLﬂu 2 ‘UﬁﬂLlIﬂJLLﬁUﬂﬁ'N RIRATE ARG,

2

Fenaiuiesuaineiiuuiid Wuaivesuawesuuu 2 wa nrsduliuewmesuuuiingu

wmeslouussdusetinuliuivnalaufazen Hlviwstvafvesuawmesiuuiidaudig

W
Fudou
2.4.2 sivesuaimafuuugiinans

ﬁé’wmsmﬁﬁuﬂummmaauaLma'%LLam'Luguﬁ 2.7 dneiu 2 WUUAD WUU 5 wag 6
a1y veRsusenaduiesuawmasiuuidin Wuafvesuamesuuu 4 wa n1sduasdag
Usudnygraudiitaviamlareswetnesliiosdiduod 19gndoe uawailgaunsovyuld

DEH19IIUTY

- .
UnuiAfBUNIBIUBIADYT

P1
YARIA #1 @
P2
P3 P4
CcoOM AAAIA #2

SUN 2.7 dnwaignisiusnadnuuugilnans
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2.4.3 MSAIVANNTUYUBBSAAUNDIADS

NITNITAULALAIUANNITUY U B S IRLAARUT LUusazaLAU lilaadne
mdlfludenaaudazvnuuainees FuiesloudunvuBinudsaluguuuuiigndes
My awnsawueliidu 3 gUuuufe wuuim (Wave) wieuwuuyaldiy 1 i@ (Full Step 1-

Phase), Wuumaaiy 2 iwa waghuuadsaiiy (Half Step )

2.4.3.1 nMsnszduaiivesuamasyaaiu 1 ws

v aa

o4 o [ = = '
Jumsnssdundisduuudenas lnevinsnssiuuaainfiazualuiaamisla

q

@ W i -a‘ v o = ke U = u < a 4 < v
Besdanuly wu Suduiend 1, 2, 3, 4 wanunduiiaad 1 wluGesq viaSuived 1 udr

v ) < v w o o O A o 8 owa Y
EJQUULUENGUWW 4, 3, 2 LadnNauvug9unn 1 gﬂﬂiﬁ %QWWIW%?WI’N‘U@Qﬂ']iﬁl!ua'JUﬂu ﬁh«!ﬂqi

nseAuzvwuviifsdvamniiswnidorlunaindygnnasauiing 29asnseRuLuuilsn,

U Y
ONUAZINY JUNDUNMTVINIUAEY LEAIAIILUAII NN 2,1

Y

] Y =
M13799 2.1 wansguLuunsnseRuenaalnihuu s enaaay

- - - - - -
Alnun AAKRIAN 1 | AAKIAN 2 | AAAIAN 3 | IARIAN 4

b & N
1
i
i

2.4.3.2 nsnszfunuuadiiu 2 wis

& v Y o ~ ' v =

WuniInssauasaatgnuluunadlaunidava uan1snsepuueuuilany
Ml lunvamin 2 vaeglndfilunaifeiiu wavdssdasulududosdiueuuasdl
1 e Asinede vnangausniignnszawasiBuandl 1 uas 2 mudianisnsziuued 2 uay
3 doluiluvad 3 waz 4 daluiluva@ 4 waz 1 udinduandioad 1 uay 2 wlumuddiv

= S B~ ~ Y = ' =

Wil veliuiien 1 way 4 audieend 4 uey 3 daluiluvei 3 uay 2 deluiluved 2 way
1 wanunduanfund 1 uay 4 femumsguazaiun1aiu nsnssiuaiiliesuamesuuy
& a a v ] & 3 = < v = 1 o
Lanwnsainuselalaainniuunaaiy 1 ia lsinesaviadeufiniousfeeg1afuunseain
2 anaangnnszdunioniu wazindeudideluaiauseiaindn 2 wnanadaly dmsudeds

AonsnszAuuuulfaddmasiniuntu TunaunIsviUANeY LaRRIluaNsIeH 2.2
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A5 NN 2.2 uansgunuumsnssiueeanliiluuuyasiv 2 wa

- - - - -
alnln WARKIANM 1 | AA/IAN 2 | ARAIAN 3 | AAAIAN 4

1 - -

h | |N
i

<4 = I3
2.4.3.3 n1snszfunuunisaiiunioananaiv

<l ' v < o a
JusUuvuiimaunauseninensnssiueuuraadi 1 uaz 2 wa tieuiy
o -3 = e A & v a w @ o v ow A
druau vesadureseudnuiviinis Tussuudvenszduuaainseaiuluiduddiund Suan
AN 1, 1 wag 2, 2, 2 48y 3, 3, 3 uas 4, 4, 4 uaY 1 WaunfuIndgIunalInd 1 wsedad
Ianmsnsyfunuuilesiinundudn msstnafviissezduas uravaiuiinussfanin

¥ .

4 b 3/ © ] QI "f’ L = L b
VAN 2 VAAYAATLAUNTONAY AUYAAOIVBIATUMITILRNNINTY urdaaneseTelIdn
Usgnmsvileudonseiulihaulususuuiissdesinisuyuds 2 il sesldvhiusses
whiu 1 addiinveanisaauauly 2 wouwsn dvsvunasteiasiiindesdvunawinu

wuu 2 waliueditasfeazifigeme Tunaumsvausieg uansislunsei 2.3

A151990 2.3 UARIFULUUNINILAULUURT AU NI DENaNaLAY

ﬂlaﬂ# iﬂﬂ‘lﬂ# 1 ﬂﬁﬂ‘lﬂ# 2 ﬂ'lll'l'lﬁ 3 ‘ﬂﬁ']ﬂ# 4

1 / ” 4

2 - -

3 B 2 .

4 - -

5 . - -

& - -

d - = -
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2.4.4 99sTuaiuiasunIneseg1edne

3 a4 a k4 o & L3 o =l
nnsvieuiesuisnansaldvstuaivileysuawesidvalouuy laed

as = ar o L9 ' & o o A ¥ V& =] & 3
unannsinssiufe Yeudnygrunsgiuethaluarduiignaewntiniemavesaalnes
vawes wazinvindeamsiuawesuyuimset lvivinnisimuanieuTuussiinauives
dnnunsyiuiildduuoweiluzun 2.8 wanneastuaiuweuamasiuugiinaisegiaig

wuutaadu 1 ladlddesddlulasroulnsaaes iedwesiniadyyravaddduasasld

@ L

lodiues 4093 (@1altiues 4011 unuls) dsduadludisasinnisaisurosdyaunseu

<

Falursasliledives 4017 Wundamsivelilimsdsdynunsyiulydwamoifiavina

2.5 Arduino

Arduino Wuuesalulasaoulvsaiaeinszna AVR fifin15WaIwuL Open Source
Ariin1alanetayansdtu Hardware Wag Software #auasia Arduino gnasnuuuunllsd
nuldie Adudaungdmiugisududne Melgldnudiaunsadauyas dadis Wauise

PORAYIIPIUDSA YSolUSUNIURBLABNAIe

Aud1gvesvaia Arduino Tuntsdegunsaliasumney AsHlduaInITofeI99s
Budnnsedadainntsusnudaifeudeidwifian 1O veavedn (gfeghigui 2.8) uisiiie
AmvATAINEINTIIABNADRUVBiALET (Arduino Shield) Usstnweeg (afaogaguil 2.9)
U Arduino XBee Shield, Arduino Music Shield, Arduino Relay Shield, Arduino Wireless
Shield, Arduino GPRS Shield 1Uudu undsufuuasauuuasa Arduino uadndgulusunsy

ORI GIGE

5U#l 2.8 369 Aduino fu LED
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sU#l 2.9 Mse Arduino /U Xbee Shield

2.6 18% LED was WS2812B

ws28128 1dugUnsaisidnnsadnddaladsrunaenueadfvdn RGB fuled
ws2811 iaaeiu Inenieluled ws28128 asuUseneulume 19asuiugudynia, 1995
Drive, 2993AUANANA RGB, 79953199, 1993 Power Lose Reset waznelunoadiusas
vasnfazdsenoudiouid 3 & Ao dund Ai967 wasdtidu FeetlfasiaziBundndldgeds
24 90 RGB (3 x 8 T6 = 24 Tp) TneluusazFavuanamuaingld 256 sedy Tuney
TwaenusadAnuy RG8 Hanunsauansdliiamun 16,777,216 d uasilelddninns Refresh
otjfl 30 fps srannsmiilugatiuirafunuy Cascade vdonuuaynsuldiiamun 1024 vaae
Tnglidnudioaiiansasing luduvestunsumaniuauaslinmsduwesing (nterface) fe
aneLiigaduliitauuy NRZ (Non Return to Zero) fladstoya (Data) luwuvaynsy (Serial)
lnedoya 0 %38 1 thu ssgnimuasmunaddidnvasviioufudyy uad (Pulse) Tne
alddyn i 1 anunandie 1 dndeya (Bit Data) iufiuuateya 0 wie 1 falugail

.

au1nseaiuBune lavslunuy TTL 5 Taad wag 3.3 1ad ualiideslugatisvfondudd 5

Tan wintu

2.6.1 Inssai1evasluga 1% LED 1o WS28128

a ™\ ’/.— ™
l ) L)

1 nut nnﬂlé——-———v
2 Osv |O1 w0|< 5
3 Qsno eND Q)< 4

31]171' 2.10 shuvdsunseldanuled LED wos WS28128
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Taei
1 =D Ap MBuNnIudya10d Serial Data Bit Color/Sudgyeyns TTL 5V
2=5V Ao lhdualuga DC 5V
3=GND  f® Ground
4=GND  f@ Ground
5= 5 #io Tdns DC 5v Tdulugasadely
6 = DO Ao Ao mnnd ML Serial Data Bit Color

2.6.2 NM13AUANYIINIUYEILRT LED Llwas WS28128

Imaé&éwﬁ@umamuawﬁ asasﬁ%ﬁmsa%’we‘i’fymmaa%ﬂ 0, 1 uar3en %qwﬁuag
fupuausavesminensvedlilasaeulnsames ranunsoaiedyainldnuiluga
fosnaviselyl laeazldnsddoyavos SPI Judvashsdayane Befinseurumsidl

8
[ =

1. Buduazansadedyeadunn 3 Lo Ao dyia aedn 0, asdn 1 uay dugi

= Al 3

Sl Tnedyanms 3 duuuiiasieadasiuianlunis On/off vesdyea ol

TOL
0 code |[e= AL
TOH
Il code |« ppe \ ””b
TIH
RET code |« 1gEss) P

@/

=l v o o @ aa <o v oo I a ' a ¢ o
EU‘VI 2.11 99MuRUNdINTU fyﬁy']mﬂﬂmﬂaml‘ﬁﬂ’]%u@ﬂquLLWa%‘Um A%SU WS28128

2. datdoyaaeinlan (Logic Data Code) & 24 Unludsw DI veslugavaeniondh
Tognnsds Code 0 Wi 1 mum31ei 2.1 oonll 1 mubian fasvnefansdstoya 0 vl 1
oonlUlilugaueadd 1 Jn tuies ¢ Code & 24 T fidsoonluduasinisindosdauuy
GRB wanafaguit 2.12 uassndudesdsdoyaiin MSB sanluludausn

-d @/ =
JUN 2.12 Msdncesdinuuu GRB
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3. flafidudrnivds Frame Data lnansdadoya 1 Frame Afe nasdedoyad 24 On

=t

Tute 2 thuies Fsmsdedoya 1 Frame Haiumssmuadlisuneada 1 wasathues sy
$13u Frame fideuslazafafardorifudiuiunasauoadfise Cascade ﬁuaajﬁ%mm
10w Frame fidseanty Frame usn suidunisinundlsifuneadfivassusn Frame fidsonn
1 Frame # 2 fazdumsimundlifuneadivaonii 2 fise Cascade ogfmudduiruilly
Sou7) Wlode Frame Asupusunaenwoass reudifzdedlaiiosedyyindion
wue el Frame fidsesn widyanafionaniudurmunmdlituioadivasausnle
Snada
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1ASIASIMAZNITODNLUY

TudruresnseanuwuutasnannsinauvsaadastulaladuuudnludfuuldLys
panllu 3 daufidrdgied dwvedaseaiewesnios nwsiulessaauaznsinaues

d‘ 3 L3 :J - 1 1 U 1 J
LATOY waTNTRRNLUUTENALITNTUTEINaNaN T FeazusnedulsuRazdlufmalul

3.1 N1590NLkUUIASIESS

3.1.1 msiaenisn

o & @ o o @ - @ e o = @ | o
Wosanlaswuiidumsasiensesiulalatuuusnlud@ Ndsiaiusendania o
& A Vo = a - ) I & @ e A W
dumsidenldiandsiansanimslenu anuamuniusarsiandunan Judonldauny
-g’ d1 @t o aaa (7] v o W
waluiudrunetesiunsiuiitorivarsieilukesyfifinas

3.1.2 MIPDNLUVTUAIUAI) VDAY

3.1.2.1 N1599NIUYU In Feed Stack

=

o o 1Y) o o
In Feed Stack astmdussgaumnzidoduunn osiulusuads iewmon

i3

Wgmetu lngarfiidugeiuaniionsinaeuanumzidoluudazun disundlwunue
- < 1 o v, @
In Feed Stack fvgnyuioildounailmidiSesaudngnszuiumsiuaely

31]17'1' 3.1 TAs9@519 In Feed Stack
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3.1.2.2 nsaanLuU Pusher Petri Dish

Pusher Petri Dish 9stimifid138991un 12180970 In Feed Stack 1414
nsvuaunsdunasdnSealudald Lift onluiiulif Discharge Stack Tagasiidiumianis
dndes 5 fundsdenisindeuyes Pusher Petri Dish 1 ASa n1sipAauiivas Pusher Petri
Dish aziadeuillunnuuuIuou 6) waswnuuuasald Limit Switch Tunisfmuaauuwsiue

YDINTARDUN

51 3.2 Tnsaasha Pusher Petri Dish

3.1.2.3 n199anuuy Gripper

. o v oo o & ° 1 . .
Gripper 9EMIUUINANTIINUWILLABIINATWAUITBS Pusher Petri Dish U
Whddruvesnsrurumaiuiindesdisnm wasdndssnndiuvesnseuiumsiunduguun

"-‘] '”I 5 « 24 BN - 2 3 [l 3 .:J -
nsaRUNUEY Pusher Petri Dish T4 Limit Switch Tunsimmuaanukiugwesns.adoud

5Uil 3.3 Tasaada Gripper
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3.1.2.4 n1922NLUY Lift

Lift 9gviminAdnas 9 uniei¥931n Pusher Petri Dish Tnoanduluifiuf
Discharge Stack 14 Limit Switch lumsiuusauuslugvesnisindoud

sU#t 3.4 Tassatha Lift

3.1.2.5 n1soanwuy Discharge Stack

. ° v B LA ) o o &
Discharge Stack a¢MPUIAUITULWILLTDVINIUATEUIUNITUULEY LN3LAY
[~ 5 o -J ° v at v &l I L 1 = & g
Wuwaluwwgs lngasdiiosnvinminlunistesdululnumisidesrsasaiuan Jiduwes
v & P v o a | oAl
kAl P oamnsI9A@DULAIVO I ULHIZITD LuaLLmLﬁml,mﬁa::mumaauLLm‘LmJLwaLﬁUmu

wneiwasol

gﬂﬁ 3.5 1p39a374 Discharge Stack
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3.2 NINSIULASIESNUASTHANNITNNU

=l A o ° =~
§‘U‘Vl 3.6 \AsastunazIundlalall

1. vanmsianureuaiasiulalatiiuudalusi@isugn In Feed Stack, Discharge
Stack, Pusher Petri Dish, Gripper Wag Lift @ouidgiumnusisuny

U

A &
gﬂ‘lﬂ 3.7 9ANNELURUY In Feed Stack

2. 9101 Pusher Petri Dish taauduluwnuse snaiunieidedu wandoull
PravtinTukuasnuueu U 1 dwvds aantuiadauadduiuiwnuds wazdounduluwuiwnu

P 2 ¥ waE o 1o [ & | o
UL (%) ol Pusher Petri Dish NAUFALLWLLAL QWULW‘WLﬂ@gﬂlﬂ%@ﬂﬁLLﬂuUﬁﬁﬂﬂ

U
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3. Pusher Petri Dish ¥InusuuLAndnAse Gripper l@oulunuiunuusu (y) Wi

1%

¥ 1R} 1 d a = o 2
wzioiingdudennuazussaananneiulalativasiinisiiuteys

4. Gripper deunduluwuiwnuuey () W SenduLTisumUaia Pusher
Petri Dish Wauwuudisdn 2 afs ausumudeluds Lift Toihmssnamumisidetuluiiu
fi Discharge Stack el In Feed Stack uaw Discharge afiifuivasuainasnsIasuIua Y
wngideiilevsuuaslunisdideadluiuaniu infesevhauaulvednuilauimsiua

WL TRASU

3.3 NNSOONLUULINALITUSZTUIANAN N

TunseanuwuuverawIsUsEINaNaN N ALUIEaAYE 2 @71 ADNNSODNRUUNLINLG
dumesinadmiviaseldnu uarniseeniuulusunsudnseidssanananin lneva 2
nseenkuulald Visual Studio C#2012 Wulusunsuluniseanuuudeaiuisaviiniie

duwasiansauiuvilusunsudwsenlansouiu

3.3.1 N15RaNLUUNLNYDA WA SLWE

% = £ 1 o s 5/ 4 A o
wuwaaumaiLWaL‘flua'mmﬂmﬁiw@mmmmsamuﬂmmaa WAZAN1IYINULEY
ERE ﬁ@ﬁwaé’wémﬂﬂﬁﬁmﬁiaﬂﬁaw%amwizmamamwﬁﬁagﬂLﬂnamaaaﬂmwﬂwa

[

duwmasiwatwuiy Ineiiniseenuwuusall

val 1 o v A e %) ara
1. eonwuulvivndmiuieuseiundes lngld@e Start Camera

Start Camera

E‘Llﬁ' 3.8 ‘t!ﬂJ Start Camera

2. eanwuulviaiunsavhaulanslussuudnluld wazivuaie

Manual | Auto

Run Manual Run Auto

d o
JUR 3.9 madenguuuuMIvina
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3. Taunsadendveslalatfiagtiu

Colony Color

[ ] Red [ Yellow

[ ] Green [ ] Back

[] Blue

o = . aal v ™)
sUR 3.10 madenilalaiindaanistiu

4. MsuanRanIsHuIulalatinasIaula

RESULT

TOTAL COLONY

5U# 3.11 nihsauanwamsiulalatl

5. dWUFNaLERININIINNARIaLA AU T IRaNa LR Feazlantinanalusunsumn

Ul 3.12

Eafl

R A g K AN VIR T T T T T T AR T T L A v

Stat Cameora
o e o dry

A 3 a &
5UT 3.12 wiheedunedinaveimendwisuszuianann
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3.3.2 N1589NLUUNTEUIUNITUTEUIENANTN

myUszanananmidneaiudunaudiglunuddod wszdunmsilinsui
anzdenaulatlalatidwaumiilug Inenrsesnuwuuldudnnisuseanananindinarnun

o
s e

Tuund 2 SHununsil@euluswnsy Visual C# 2012 Teeilsteazidenail

Start Camera

—

PTTITL —
uanedalsenel/a ]

&

=

NUNTELTAMN

[ wafiwias ]
[ Contour J
[ UAAILA J

A L [
Eﬂm 3,13 WHUNILARINISTINUUSWATHUSEUIEHNENN

&

L=

aa

1. nMsuenendsznaudae nisussn nludnsivusvindulesluniseanuwuy
Tsunsulald 3 d Ao wae Wor wavindu Teluduraunisvinauasyiniswenaaflsenauyia
° - 1 el ° Yy I | A o @ = = -
3 & warihafiarsunidlaviTlideanuuandreseninsiundaiuinguiniige Fnnild

panuazunIwsesuang vasunazenUsenaud
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(N) ANTLENALAS (@) MSWENUIEY (®) NMSHENLTE

g

JUT 3.14 MsugnesAUsEnaUdveendiduas

2. wm3vlean awveslalatidunsiidunmszdudimlussdyusenovvesinngg

@ 4‘5 1 n] a 1 1 @ 1 /:i'- Rib [ d‘f
uwaty Aniivluidazganinaziludweseiuauaindsasiiianun 256 seiv lneiu
FUNINULLNUAILAINITLEIN 255 dauiudmazunusiaaianuainady o Tesludunoudl

Y ANNTEAURITILARYT AUFT laenisinunamstlgas deennsylsasiasidu

@ o i | s '

imuaingaamle s adesyduanuaineddlaegludimnimunvesrinsvlead sudu

!
= e

1 ¥ o H 1 1 1 CJ o ::' 1
Aruvasiunay drugnamadsliaanuainegludiinmuauu sstvdvedalail

JUN 3.15 MuwndeiunszuInnsmstlond

3. woslilad Wutunounsaudeyediuilifesniseanannnin vildlaguinwd
rutunewinnselsadvanesysuaiins e Tasusnaiiiuien ddudundudiuees
lalafiiifosns ussildwitlilslaladusngogfedaifedyansuniu fududsiduses
suduiiludygrusunuieantu Fdldnguinisda (Opening Tasfwusldvhaisens
(Erosion) kagALAEN15v818 (Dilation) ieviniiuuiaveslalail ndvanflvuiailndifies

YUIALAL
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4. Contour fip NMsmsediovenduveunnidunslugllngazyinisiiudeya
Lidwmiulunsnm Contour Favasainmsiumsvleannmildaziiuaing wazunasinli
anunTaudalatausenIlalalifuiuressumizide 15wl Contour agvinnIsNutays

Wuveuvewningddivhiuinuiulaladl

5. NMTULARINB DTN L‘fJUf‘I’]iﬁ'l.ﬂ']W"v‘iéldﬂ'lﬂﬂ?ﬁ'ﬂ‘iﬂiﬂawauﬁLLﬁﬂx‘i@@ﬂ‘W']\"f

i3 8 o =l 4 ﬂl & Qo L7
w198 lagldvinmsfinsevdwmdenseuganvihinistu

SUR 3.16 N5ANsEUTBURATIIINTTULAT
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N1INAADNLASHNANTIIVIANG DN

4.1 NAFDUYDNALITUSEUIANANIN

mu%%’aﬁlﬁﬁmaaaﬂLLUULLasWsumé'aﬂa%%’mmq dnfurandwITUTTLIaNaN W
Tnafimswannlusunsudae Microsoft Visual C# 2012 savisiinisoanuuumiinansinserls
Taldunazvianudilalase laglunsnaaesddlusunsusziinisindetundos Sunm
Uszanana Tasldduseg veslusunsy maillinanassaslddimenasunaumedodad
anulndideatuidalalatesdluiojitnng dnvaenisveedasdunuudiiunuay

Plunsara e T9ianua 5 Jha wad A1 WIEY Wen wdes

o

(@) Townulaladdyiu (@) dunulaladdmdos

(1) lounulaladididen (@) Tounulaladduns

g

JUN 4.1 aranend@infldinniveass
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4.1.1 ¥AaalduTanAKITUTZUIBHNANTW

lunsnesesmslinudunismeassitusunsuaansavhauldvdoldddudunis
Anmpnaa Summ nisusznana uatludmveinisinsedldiumsvihaiuresiunieg lay
lunmmeasdldaeuiunesiinga LENOVO 2510 lumsasiusunsy uazldndoas Microsoft
Life Cam HD 3000 tJudiuiuniw

© a ' 4 o v v
n15¥119uveslUsunsuisNaInn1snaly Start Camera iNoSuNTWIINNGRS 61
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System.Collections.Generic;
System.ComponentModel;
System.Data;
System.Drawing;
System.Ling;

System.Text;
System.Threading.Tasks;
System.Windows.Forms;
System.Threading;

Emgu.CV;
Emgu.Util;

Emgu.CV.UI;
Emgu.CV.Structure;
Emgu.CV.CvEnum;
Emgu.CV.Util;

namespace test_emgu

{

public partial class oo : Form

{

private
private
private
private

Capture capture;

bool capturelnProgress;
bool autoclik = true;
bool checkAuto = true;

public oo()

{

InitializeComponent();

}

private

{

private

{

void Form2_Load(object sender, EventArgs e)

void buttonl_Click(object sender, EventArgs e)

capture = new Capture(l);

if (
{

button Text

capture != null)

if (captureInProgress)
{ //if camera is getting frames then stop the capture and set

// "Start" for resuming capture
mm.Text = "Start Camera"; //
Application.Idle -= ProcessFrame;



and set button

}

private
{

Mat

Mat

Mat

Mat

Mat

Mat

Vect

Mat

elem

Size(3, 3), new

real

Mat

came
s

private void Rel

{

i A4
r
private
{

1f

{

else
}
private
{

Mat

Mat

Mat

Mat

Mat

else

//if camera is NOT getting frames then start the capture

// Text to "Stop" for pausing capture
mm.Text = "Stop";
Application.Idle += ProcessFrame;

}

captureInProgress = lcaptureInProgress;

void ProcessFrame(object sender, EventArgs arg)

cannyImage = new Mat();

realtime = new Mat();

gray = new Mat();

gray2 = new Mat();

result = new Mat();

thresImage = new Mat();

orOfMat constorge = new VectorOfMat();
elem = new Mat();

= CvInvoke.GetStructuringElement (ElementShape.Rectangle, new

Point(-1, -1));

time = capture.QueryFrame();
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roiImage = new Mat(realtime, new Rectangle(116, 36, 400, 390));

ra.Image = roiImage;

easeData()

capture != null)

capture.Dispose();

void bt2_Click(object sender, EventArgs e}
Manual.Checked)

Manualprogram();

{1}

void Manualprogram()

OrgImage = new Mat();
OrgImage2 = new Mat();
bandcolor = new Mat();
binImage = new Mat();
binImage2 = new Mat();
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Mat gray = new Mat();

Mat ero = new Mat();

Mat ero2 = new Mat();

Mat dilate = new Mat();

Mat dilate2 = new Mat();

Mat dilate3 = new Mat();

Mat rect = new Mat();

Mat elem = new Mat();

int total=e;

int j = @;

VectorOfMat constorge = new VectorOfMat();
VectorOfMat splitImage = new VectorOfMat();

OrgImage = capture.QueryFrame(); //Load Image
Mat roiImage = new Mat(OrgImage, new Rectangle(116, 36, 400, 398));
OrgImage2 = roilmage.Clone();

// splite Image
CvInvoke,Split(OrgImage2, splitImage);
if (checkblue.Checked || checkblack.Checked)
bandcolor = splitImage[2].Clone();
else if (checkred.Checked || checkyellow.Checked)
bandcolor = splitImage[@].Clone();
else if (checkgreen.Checked )
bandcolor = splitImage[1].Clone();
else if (!checkblue.Checked && !checkred.Checked &&
Icheckgreen.Checked)

{ bandcolor = roilmage.Clone(); }

//Threshold
CvInvoke.Threshold(bandcolor, binImage, 148, 255,
ThresholdType.BinaryInv | ThresholdType.Otsu);

//create Structure
elem = CvInvoke.GetStructuringElement(ElementShape.Rectangle , new
Size(3, 3), new Point(-1, -1));

binImage2 = binImage.Clone();

//Opening

CvInvoke.Dilate(binImage2, dilate, elem, new Point(-1, -1), 1,
BorderType.Default, new MCvScalar(e, o, 8));

CvInvoke.Erode(dilate, ero, elem, new Point(-1, -1), 1,
BorderType.Default, new MCvScalar(e, @, @));

// camera3.Image = ero; //show Image

ero2 = ero.Clone();

//Find Countours

CvInvoke.FindContours(ero2, constorge, null, RetrType.List,
ChainApproxMethod.ChainApproxSimple);

//Draw all countours
int k = constorge.Size;

for (int 1 = 8; i < k; i++)
double conA = CvInvoke.ContourArea(constorge[i]);

if (conA < 1500)
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{
CvInvoke.DrawContours(OrgImage2, constorge, i, new
MCvScalar(@, @, ©), 1, LineType.FourConnected, null, 1);

Rectangle rec = CvInvoke.BoundingRectangle(constorge[i]);

CvInvoke.Rectangle(OrgImage2, rec, new MCvScalar(255, @,
@), 1, LineType.EightConnected, 0);
3

else

{
};
}

total = (constorge.Size) -j;
tl.Text = total.ToString();
camera2.Image = binImage;

J++;

camera3.Image = Orglmage2;
}
private void im_Click(object sender, EventArgs e)
{
}
private void camera_MouseMove(object sender, MouseEventArgs e)
{

int offsetX (int)(e.Location.X / camera.ZoomScale};

int offsetY = (int)(e.Location.Y / camera.ZoomScale);

int horizontalScrollBarValue = camera.HorizontalScrollBar.Visible ?
(int)camera.HorizontalScrollBar.Value : @;

int verticalScrollBarValue = camera.VerticalScrollBar.Visible ?
{(int)camera.VerticalScrollBar.Value : 8;

/{ tb2.Text = Convert.ToString(offsetX + horizontalScrollBarValue) +

"." + Convert.ToString(offsetY + verticalScrollBarValue);

}
private void autobt_Click(object sender, EventArgs e)
{
if (Auto.Checked)
1
autoclik = lautoclik;
if (autoclik == false)
{
autobt.Text = " Pause”;
Application.Idle += Autoprogram;
}
else{ autobt.Text = " Run Auto";
Application.Idle -= Autoprogram;
}
}



private

{

Mat
Mat
Mat
Mat
Mat
Mat
Mat
Mat
Mat
Mat
Mat
Mat
Mat
Mat
Mat
int
int
Vec
Vec
Vec

async void Autoprogram(object sender, EventArgs arg)

OrgImage = new Mat();

OrgImage2 = new Mat();

bandcolor = new Mat();

binImage = new Mat();

binImage2 = new Mat();

ThresImage = new Mat();

ThresImage2 = new Mat();

gray = new Mat();

ero = new Mat();

ero2 = new Mat();

dilate = new Mat();

dilate2 = new Mat();

dilate3 = new Mat();

rect = new Mat();

elem = new Mat();

j=8;

total = @;
torOfMat constorgeA = new VectorOfMat();
torOfMat constorgeA2 = new VectorOfMat();
torOfMat constorgeAmain = new VectorOfMat();

VectorOfMat splitImage = new VectorOfMat();
//Auto

VectorOfMat splitband = new VectorOfMat();
VectorOfMat contourred = new VectorOfMat();
VectorOfMat contourgreen = new VectorOfMat();
VectorOfMat contourblue = new VectorOfMat();

Mat
Mat
Mat
Mat
Mat
Mat
Mat
Mat
Mat
Mat
Mat

//F
Or"g
Mat

CvInvoke.CvtColor(roiImage, binImage, ColorConversion.Bgr2Gray);

CvI

testAuto = new Mat();
redband = new Mat();
greenband = new Mat();
blueband = new Mat();
Autobandcolor = new Mat();
thresAuto = new Mat(),;
AutobinImage = new Mat();
AutobinImage2 = new Mat();
redbinImage = new Mat();
greenbinImage = new Mat();
bluebinImage = new Mat();

ind right picture
Image = capture.QueryFrame(); //Load Image
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roilmage = new Mat(OrgImage, new Rectangle(1l16, 36, 400, 390));

nvoke.Threshold(binImage, ThresImage, @, 255,

ThresholdType.Otsu);

CvInvoke.FindContours(ThresImage, constorgeA, null, RetrType.List,

ChainApproxMethod.ChainApproxSimple);

390));

//A
if

uto capture

(constorgeA.Size »30){

await Task.Delay(70€0);
testAuto = capture.QueryFrame();

Mat testAutoROI =new Mat(testAuto, new Rectangle(116, 36, 4089,

CvInvoke,.Split(testAutoROI,splitband );
redband = splitband[@].Clone();



45

greenband = splitband[1].Clone();
blueband = splitband[2].Clone();

CvInvoke.Threshold(redband, redbinImage, 140, 255,
ThresholdType.BinaryInv | ThresholdType.Otsu);

CvInvoke.Threshold(greenband, greenbinImage, 148, 255,
ThresholdType.BinaryInv | ThresholdType.Otsu);

CvInvoke.Threshold(blueband, bluebinImage, 140, 255,
ThresholdType.BinaryInv | ThresholdType.Otsu);

CvInvoke.FindContours(redbinImage, contourred, null,
RetrType.List, ChainApproxMethod.ChainApproxSimple);

CvInvoke.FindContours(greenbinImage, contourgreen, null,
RetrType.List, ChainApproxMethod.ChainApproxSimple);

CvInvoke.FindContours(bluebinImage, contourblue, null,
RetrType.List, ChainApproxMethod.ChainApproxSimple);

if ((contourred.Size > contourgreen.Size) && (contourred.Size >
contourblue.Size))

{

Autobandcolor = splitband[@];

else if ((contourgreen.Size > contourred.Size) &&
(contourgreen.Size » contourblue.Size))

{
Autobandcolor = splitband[1];

else if ((contourblue.Size > contourred.Size) &&
(contourblue.Size > contourgreen.Size))

{
}

Autobandcolor = splitband[2];

CvInvoke.Threshold(Autobandcolor, AutcbinImage, 146, 255,
ThresholdType.BinaryInv | ThresholdType.Otsu);

AutobinImage2 = AutobinImage.Clone();
CvInvoke.FindContours(AutobinImage2, constorgeAmain, null,
RetrType.List, ChainApproxMethod.ChainApproxSimple);

//Draw all countours
int k = constorgeAmain.Size;

for (int i = @; i ¢ k; i++)
{

double conA = CvInvoke.ContourArea(constorgeAmain[i]);
if (conA < 158)

{
CvInvoke.DrawContours(testAutoROI, constorgeAmain, i, new
MCvScalar(@, @, @), 1, LineType.FourConnected, null, 1);

Rectangle rec =
CvInvoke.BoundingRectangle(constorgeAmain[i]);

CvInvoke.Rectangle(testAutoROI, rec, new MCvScalar(255,
@, @), 1, LineType.EightConnected, ©);
b



}

total = (constorgeAmain.Size) - j;
t1.Text = total.ToString();
camera2.Image = AutobinImage;
camera3.Image = testAutoROI;

private void oo_Load(object sender, EventArgs e)

{

private void Reset_Click(object sender, EventArgs e)

{

Application.Exit();
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Tb6560 stepping motor driver v20

Warning:

C oeeoeee O 1. Check the connection twice! The Th6560
RUN chipset can be damaged if the motor or the
!! B= B+ A- A+ GND +24U
power supply are not connected properly.
2. Dont apply a motor that its rated current
is more than 3A to this driver.
3+ Do not set the current more than the motor
3 e ok rated current!
0 AR WNE
E 1/1f1]2f1]1
] Lo 1]1
n 1 1E8 01
E g 0 1]0]1]0]O] [
i o Nesiwosy ety '“’irinngerminal symbol | Description -
@ [20%] T |[1 [ofo]ox [o]0] = = = %
@ el o[z o=z 1110 +24V, GND Power positive and negative
1][66% |01
- ® 81 16 1[{oe% i1
= e A+, A- Motor phase A
83
ol |oss | Photocouplers B+, B- Motor phase B
; ° : BB CLK+. CLK- Pulse positive and negative
EN- EN+* CH- CH+ CLK- CLK*| Pouer . N s i
CW+, CW- Direction positive and negative
O o o000 O : EN+, EN- | Enable positive and negative
Note:
1. 6inputterminals, can be connected as common anode or cathode.

2,

if i471S more than 5V, than‘a'seriesiresistor
K ¢ase 12V and-2. 4K case 24V.

The normal input voltage is 5V,
is needed. this resistance is

3. when pulse is applied to CLK, the stepping motor will rotate,
and stop when there is none, and the motor driver will change its current
to the half current mode as setting to hold the motor still.
4, Motor rotate clockwise when CW is low level and counterclockwise when
CWis high level.
5. Motor is enable when EN is low level and disable when EN is high leve.
Running Current
(A) |03 |05 /|08 1 1.1%" I8 1= 186 471 B 101 ] 2 2.208026 4 3
Swl OFF | OFF | OFF | OFF| OFF| ON | OFF| ON |ON |ON |ON |ON |[ON ON
Sw2 OFF | OFF | ON ON | ON [ OFF | ON | OFF | OFF | ON OFF | ON | ON ON
SW3 ON ON | OFF | OFF | ON | OFF | ON [ ON | OFF | OFF | ON | ON | OFF | ON
S1 ON OFF | ON OFF | ON [ ON OFF | ON | OFF | ON OFF | ON | OFF | OFF
Stop Current
S2
20% ON
50% OFF
Excitation Mode Decay Setting
Step $3 s4 S5 S6
whole OFF OFF 0% OFF OFF
half ON OFF 25% ON OFF
1/8 ON ON 50% OFF ON
1/16 OFF ON 100% ON ON
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WS2812B

Intelligent control LED
Worldsemi integrated light source

Features and Benefits

® Intelligent reverse connect protection, the power supply reverse connection does not damage the IC.

@ The control circuit and the LED share the only power source.

® Control circuit and RGB chip are integrated in a package of 5050 components, form a complete control of pixel
point.

® Built-in signal reshaping circuit, after wave reshaping to the next driver, ensure wave-form distortion not
accumulate.

®  Built-in eleciric reset circuit and power lost reset circuit.

Each pixel of the three primary color can achieve 256 brightness display, completed 16777216 color full color
display, and scan frequency not less than 400Hz/s.

Cascading port transmission signal by single line.

Any two point the distance more than 5m transmission signal without any increase circuit.

When the refresh rate is 30fps, cascade number are not less than1024 points.

Send data at speeds of 800K bps.

The color of the light were highly consistent, cost-effective..

Applications
®  Full-color module, Full color soft lights a lamp strip.
® LED decorative lighting, Indoor/outdoor LED video irregular screen.

General description

WS2R812B is a intelligent control LED light source that the control circuit and RGB chip arc integrated in
a package of 5050 components. It internal include intelligent digital port data latch and signal reshaping ampli
fication drive circuit. Also include a precision internal oscillator and a 12V voltage programmable constant curr
e-nt control part, effectively ensuring the pixel point light color height consistent.

The data transfer protocol use single NZR communication mode. After the pixel power-on reset, the DIN
port receive data from controller, the first pixel collect initial 24bit data then sent to the internal data latch,
the other data which reshaping by the internal signal reshaping amplification circuit sent to the next cascade
pixel through the DO port. After transmission for each pixel, the signal to reduce 24bit. pixel adopt auto resha
-ping transmit technology, making the pixel cascade number is not limited the signal transmission, only depend

on the speed of signal transmission.
LED with low driving voltage, environmental protection and energy saving, high brightness, scattering angl
e is large, good consistency, low power, long life and other advantages. The control chip integrated in LED

above becoming more simple circuit, small volume, convenient installation.

http://www. world-semi. com




WS2812B

Intelligent control LED
integrated light source

Worldsemi

Mechanical Dimensions

50 PCB Solder Pad LED Solder Pac
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PIN configuration
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PIN function

NO. | Symbol Function description

1 VDD Power supply LED

2 DOUT | Control data signal output

3 VSS Ground

-~ DIN Control data signal input

Absolute Maximum Ratings

Prameter Symbol Ratings Unit
Power supply voltage Vop +3.5~+5.3 Vv
Input voltage Vi -0.5~VDD+0.5 A%
Operation junction Topt R o
temperature
Storage temperature range Tstg -55~+150 (&

Electrical Characteristics (Ta=-20~+70°C, Vpp=4.5~~5.5V,Vss=0V,unless otherwise specific
http://www. world-semi. com




WS2812B

Intelligent control LED

Worldsemi integrated light source
Prameter Smybol conditions Min | Tpy Max Unit
Input current I Vi=Vpp/Vss — — +] LA
Vin Dm, SET 0.7Vop —_ _ V
Input voltage level
Vi Dw. SET — — 0.3 Vi
Hysteresis voltage Vi D, SET _ 0.35 —

Switching characteristics (Ta=-20~+70C, Vpp=4.5~5.5V,Vss=0V,unless otherwise specified)

Prameter Symbol Condition Min Tpy Max Unit
Operation frequency Fosc2 o — 800 —— KHz
Transmission delay CL=15pF,DIN—

) tpLz = - 300 ns
time DOUT,RL=10KQ
. CL=300pF,OUTR/OU
Fall time truz - — 120 us
TG/OUTB
Data transmission :
Frax Duty ratio50% 400 - — Kbps
rate
Input capcity Ci —— _ 15 pF

http://www. world—semi. com




W52812B

Intelligent control LED
Worldsemi integrated light source

LED characteristic parameter

Emitting color Model Wavelength(nm) Luminous intensity(med) Voltage(V)
Red 13CBAUP 620-630 550-700 1.8-2.2
Green 13CGAUP 515-530 1100-1400 5032
Blue IORIMUX 465-475 200-400 3.0-3.4

Data transfer time( TH+TL=1.25ps+150ns)

TOH 0 code ,high voltage time 0.35us =150ns
T1H 1 code ,high voltage time 0.9us =150ns
TOL 0 code ., low voltage time 0.9us +150ns
TIL 1 code ,low voltage time 0.35us +150ns
RES low voltage time Above 50us

Sequence chart:

WS
0 code | 1o .
TOH
1 code |« i<t T1L>
TIH
RET pode le— o

Cascade method:

DI D2——D3——|D4

DIN DO PIDIN DO »DIN DOp—

PIX1 PIX2 PI1X3

http://www. world—semi. com




Worldsemi

WS2812B

Intelligent control LED
integrated light source

Data transmission method:

le—Data refresh gfCle”]

reset code
>=50us

——

/

e

reset
code

<Datarefresh cycle 2——

D1 |first 24bit szob?td third 24 bif first 24bit Sfﬁg?ld third 24bif
second Ly a0 4uil second lipird 24bif

D2 24bit 24bit

D3 third 24bif third 24bif

D4

Note: The data of DI is send by MCU,and D2, D3, D4 through pixel internal reshaping amplification to
transmit.

Composition of 24bit data:

G7

G6

G5 | G4 | G3

G2 | GI

GO | R7 | R6

RS

R4

R3 | R2 | Rl

RO | B7

B6 | BS | B4

Bl

BO

Note: Follow the order of GRB to sent data and the high bit sent at first.

http://www. world-semi. com




Worldsemi

WS2812B

Intelligent control LED
integrated light source

Typical application circuit:

Ul

5V ‘
H WD DN —PN
cl 2 _ | 3
104 LU
S —— =
= WS2812B
0
5V 777
,

‘||
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E—l— VDD DIN |
Q 2
104

DOUT VS ﬁ_

ul
VDD DN —

- DOUT vsl ﬁ_
WS28I12B =





