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ABSTRACT

Particle:\boards: are ‘one-of the-products of Thailand’s export industries.
Manufacturers need. to have effective quality control processes to/ensure that the
products meet high’ guality standards..Nowadays the automatic visual inspection
systems are still expensive for most particle boards’ mahufacturers in Thailand. They
instead use human inspection. This-project develops.the prototype of an automatic
visual inspection system for defect.detection.of the particle boards by using visual
analysis. The system consists of visual analysis and conveyor. The image processing
techniques employed in this work are filtering and thresholding. The results from the
experiments show that the system can detect the boards with varied types of
defects effectively. This study will provide manufacturers practical resources for
developing automatic visual inspection systems for defect detection of particle

boards at affordable price.
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2.2.1 ANIVINEVDINNUAZTINLYA

Foyanimunainnisfivasannsgnuiving udnfanisasiouiuiaudidigin
Sufinam ereesdumuees (Sensor) w3aildy (Fitm) Sauansdayadu 3 iadilfiannuge

2/ =3 A A & = 2 o o w o @
ATTUNTILASAINUAN LLWLNBMﬂWSLLUaQ’UBHaﬂ’]W‘WLN ! IMduninuuunavia Tﬂﬂﬂ?ﬁﬂ'ﬂﬁ/‘i

Qﬁlﬂld = |l

doyavpsn iy 9 naneludoyanmuwuy 2 FATHR AR NN SUAL AU §4
aunsaudegunsuiiusinguazldvuuuasotreuimesiailu 2, Ussianfe amuuu
Tnuny wansluguvesdiutesidn 5 wieRnwaaeamuutianioes sansluzuvandud

#5199 NSANTLI AN AR AR BN YaIEN 1L TUIR IR (5]

'
=

f1h finla Pixel) vanefy Aufiamin 1 ganitlunin Ingluudaygatiuosden
fiauiifiy Awesild 3 8Re 2lad (R), Tler (G) havidndu (8) Fldusnseiuninudy
vosusaviand vninieanats 4 eutresusznanaiunIndiviuwagIuIuRnwad Y
NINUAYTUINTIUAURNLTAATUEY BARIBEIAEN FUATWILIR - 900 x 1200 Wniwa
mnemImT SUnwEAmnIN 900 Finwauaviiaaiddaa 1200 Anwa

sunaniuulauad (Bitmap: image) WIDNIMWUUIIEINDS (Raster image) wn
frsanduiineaniovizefugiiniigavesnmiava duisuldiugeiveanm 1 99
uazisiohiniganand A aesaiiliaadian Taely 1 Aneaiuagidifesdideavindy
aunsauUIlTzinngeIn M dauuUnuauauUivesdla-dUsunnfie nmu1ie (Binary
image) NMWszAUEY (Gray image) nwna (Cotor image) agnmuwuuavil (Index image)
FalutSyaninusiduiiaznanie Mmwetasm-wasammszaudvn Wudrnmdnlunisfinuds
aznamdsluiidedaly

2.2.2 S5UVAVRINTNAINA

AmAIaRzgnunuienIng Tnsudazmhelulunindaziiandt fina uagluu
arfinwavzdmanizilaniidng o

1. szuvduuueai3id

52UUAIUY RGB (Red/Green/Blue) lulnazfinwaazuanad@ludnuae (R/G/B) lae
uRazAAaziiAaaUs 0-255 wu fifin (255,255,255) iuden e (0,0,0) Wudd  fife
(255,0,0) WWudung 1udu




2. szuvduvuinsdaing
= € @ 1 = = = i =
szuvduuuinsdaina  (Grayscale) 1ugrsvesianding deuansdisniuiduvesd
(Intensity) Tuszdusng 4 Tneddufudunfinnuainwesdden wazBunasiianuainauesd
w1 Fedrwauszavvesdeztuegiviuinvesdnildinuad Tnevaluudivsiivdeyad
Uszamildnetoyaruin 8 Un vize 1 lud FwaglinnuaviBunvesdn 256 wed

2.2.3 anwaznsiaiudeyannuuuiiva

Tneviluuds Toyanmasinruduvesganimiaud 2 sedviuly dolvajasdould
AsefuALITIYaIgANNINY 256 S¥U FaagsinliA1vesganmeglutae (0-255)
dmfudaya 1 9anm (2° = 256) aldidaiudayanmauina 1 ludvde 8 Tn mndeanis
nwiitinnuesdunvessyivammidufigaty oevededidimuindmiuiutoyaunnii
8 m 1 16 w30 20T mafudaganmanisnbdelasad

1. nw24dy fo Tiftusgnunatugadiity Inoidazgan miludeyauun 19a

2. 97 16 s5zeu Ao luusazannmaiizuanveddoda-¢-de vitldaunsouansld

16 s¥aud pie 16 nadaina Fustuagnudoyatotammun  Mbunandvianananiem

U

3. [, 256 szu-fe Tuudazgnnmasivuievastaya 8 U vidlianuisouanale

b3
8 ar

256 524lUE Wi 2564n3daing Fsazluediutoyauesnniy 4 Millunwanisameiem
4. amngfataas (True  color)  Aa luldazganmasziivuntaitaya 24 Un
aunsaudnman I ianilausseiign Fatudniininilrdiass udlussanyifunn iwsie

ANUNSONARNNE LD 16,777,216 seaud lnsasuanalandnmEiviuy Taiuisauansninen

2.2.4 MsUszAnaNan NITREY

nsUssuIaanwilsia (Digital image processing) MuABda N1suIgUN NN
Uszananadiieins o snaufinnes ‘[ﬂﬂmwﬁﬁmwwmamﬁwagj'lug*d*uaqLu n3ng lawy
dunnamitldinasfunmitiaeingfudygias- 6] deegluguvesiladdu f(x,y) 7
sotesluszuiu 2 §f Wudedruiuanuainmissuduvsaniwiidiunis (x, y) 39
138177 LAV

sefunn (Gray level) Aa Anfiszyaruainavienuidy Saflendaud 0-255
lo 0 e seduidi way 255 Ao seduatng TasRitRuLLEULALILIR Feldarysumidy
waEdunn (Image array) Tneflawnsavdszaudmiladeaunisd (2.1)

Gray Level = —RL(S}LB (2.1)
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Gray Level fiD AWITAUWN

R AD ANVBIAELAY
G AD ANUDIELTE
B Ao ANUDIAUSY

= . = & ar g -] L3

galaunsu (Histrogram) vanefs junsmfwansauduiusresdwIungdaina
Tasns WagnanslukuILNUUaY NiN1slaseauAIualIneangaianiaimuainedey
@Een) WsvnilaNiarAnuadnaunn (#u17) @unnusisuansfisuiuvesinwaluwsay

gAUAMLATIN ﬁ'lm'mLLammamm’l;m&alﬁmmlﬂu L:J'an’mum‘leﬂw 2.8 uansinedna

= S 7N$

msmmmm‘svmumﬂ gﬁﬁﬁw L‘UiEJ‘UL‘VIEJ‘Ui mﬁﬁ“ﬁm@m’m Tmuwgﬂﬂ 2.9 LANIn
» \ \ f‘:/l
’U@Nﬂﬂﬁﬂlﬂi“ﬂULWf’%ﬂﬂ 2$Q {kﬁ QL %f@j&ﬂﬁmmmum‘w LLa.,ﬁﬂw 2.11 uanady

JU# 2.8 dhpeatayani
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n) 1 1Ju

Fadusn

Al ﬂanmmawLﬂwauamwaq'l,u
LV ETPEHEY Imnmammammmma‘lumaﬂu;ﬂu,uwaamsL*w Tneeluusiaztoives
p1fisduansienaanTRnng 9 vesgUunwiiganiwiy q wags umisvesdesenfisdiiazidy
drimuaiumisvesanwlunmeng asnsauanslaagui 2.13 Taefigd 2.13(0) uansde
awduadunauiinisdudyyinuazdnseaudygin auldnadnsuanedagy 2.13(v)
(ﬁm‘uaqmw : Rafael C. Gonzalez and Richard E.Wood, Digital Image Processing, 3rd

Edition)
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xt) xfrj g
sampling peviod

r—-|

Acgqnokawndan ¢ 44&&})«[ [
12 3 4 n R
@ |sh x{n'] = 183.1819814837913, —I
i

e

apstwsad fudawlusd dn
Sienumyie

sese

xfry

Ayanni@ida

£l

J 1 b I ar s
JUN 2,13 fpghemainsuasn Tdudyynuayn s insAudyy o

amdayauuuidvia (Disital image)-emrsaien Juilsiduaesdip £(x,y) loeh x
1 = et = o = as of = i E7
uaz y \Wuiiinuesnw uasuouwdgnues £ N9afiia (x,y) laq melunmifie Araiiudy
a‘ o ] 5 1 2l i -~ -ql “r
uawBI ARty 4 namlainwdeyanuuiavia Wunmigniaudasunainuens -

] 1

donlugvesiuaundufiniga Fwudasfinavzgnszydunisluuvesgdudu x, y uaga
v A A 9w O & v aa v WY
szauding e liausautasdygandudeyanmuuuidiale (6]
a | ar 1 < aal 1< 1 ! e/ )
aunAndyarunmaeilies f(x, y) gnidladluszuiu x uaz y Wutiavi q fu &
o v a eda a o o a =
awnsadn f(x,y) Wedluguwvdndniivuna M x N uaziiiavesgania (Origin) 1anm

Ao Asumia (x,y) = (0,0) ennsadeuaunsiveglusuumsndlddaunisi (2.2)
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£(0,0) f(0,1) f(0,2) w00, =)
fp=| SO0 FAD A2 jaN-D |,
fM-10 f(MmM-11) fM-12) - f(M—-1,N-1)
ol
flx,y) waman gﬂmw'ﬂugmmwaqmw?nm‘
M AD UL
N Ao IIuRBANL

dofinnsandusazafieglumindaziFonin Ainwa auisouanalddaguil 2.14
lagd1unie (0,0) 9x0gNFUATEIBAAMINUNYBININ. N1TINATUAUNUITDIFANTNIY
Besndolurnlunpasidigauasanuuaiany NsAuATIEIAUITIRESIIN TN AT TR
wisauiiludnuie dugaiessand) Audnwiuioninusames udnmaidaduly

=

dnwauzlinegfisuelugFdinmsiuannniie deyanmivuiaanas

Origin
W 12/ &\ -
i
1
2
3

T WA PVE ' VY 8

M——I-sooo‘toti-
One pixel —* (% y)

= ws

JUN 2.14 nmATialugluuuvesiinea

2.3 N5a319NIN LUUITHASIMATANITN NGB L8R
2.3.1 nsasrenwluuns
mMsad1ennluug (Binary image) nunefia nsuvasteyanianduvanssesiu 19

o N o v A [y : = & a1 MYy ' Y =
WUNIWNHTEAUAINULYULNENERITEAY I@]HmUWHQﬁ]‘ﬂﬂqwuu%gnﬂ'ﬂﬂLLﬂ 2 ANWINUU [7] AB
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ganwdunnazganmden weidunisasiufilunisiniudeyavenimuazlinineseanisuen
LY o & s = =l q.f 1 I & o 1
Taghaulaeananiunas Inemsiliouiieuiussninmfneaiudainsvles

2.3.2 matdansviuwvsylea
wiplan1svinmselaa (Thresholding technique) L‘TJumiLwmwzi’mqmnmﬂwé’ﬂ%
@mnmmﬁu%’mmﬁﬂL%L“T;lwé’ﬂ %q%ﬁfﬂ1sm'n'wfqmmw’lﬂmiL{‘JuQmmw‘%aﬁgﬂﬁﬂ Tn8nns

Wisuifisumgnnmisusuiuaasiianwils FaduaipnuduuasivilailduenuozUsznm

[

V89900 FIATNTYlEaNlnvzogsendng 0-255 ity A1vaunsvleaszgniluiive

| 1 Y 1 A ¥ ] 1 = Y s
Wisuifisuruesusasiiniga vinen f(x,y) Mlesnitdnveunsvlea yafinwatuazgnuiy

= 1

Indudsmiediuvaringdiandu 0 uazmne f(x,y) dinnimisuinuaweunsulea an

= 5 @ v = 1 -4 ar i al GJ
AngatuazanUsulnidudumusedTuvasiunasdAantu 1 [8) feduni1sn (2.3) uag

U

[
=i

aunsy (2.4)

g6, 3) =0 f(x,y)<T (2.3)
TEX, W TN (2 V)R F (2.4)
Tned
g(x,y) D Fh'szﬁuﬁmﬂmmﬁnL«ajaﬁuﬁqmﬂﬁauuﬂm @1 0 fu 1)
flx,) Ao ArseAudmlugaNni gAY
y Ao uwistlaafldlunisi3ouiiay

1 1 b - } A s -H' 5 1
nanlinsasamluuslngldivaiiamselea Awadituianme nsasrmselaa
Wosnnnisiienainsdleailivunzauavdmabiamnlaiivoyavisdutavely dady
JymvesnisaiinammeBinsaleaiife mavedislsTaunsodrnamainsvlsad

S bUMEAGHT

2.4 mansesdeayanmideiuiilneisasulagiu
N13N5ITBYaNIN (Spatial filtering) 1y ﬁmﬁunﬁwmmsmgauuﬂaa‘ﬁmﬁm i
msfansesnwlkiinmendnefiuandaainamidy ediiensdusazdonvosn i
Foauundsiu wietioeatlimnzaudanisldnulumsuszananadusioly [10]
nsnsaslagitrouligtu Wumadaviandeiildlunisnsesdygnsuniu Tasns

ldsAwesganmlueaanuis 4 vienisindeuivasmimslunufineania 4 aeluamw

]
=1

Lwaﬁﬂu'acumwagmmmﬁhdmﬁmﬁﬂ LALANAITULUULA AL ALY D IN TN FUNUS T UAID

2
o o & ! [

niinluiunfinidisnsauaguey [11] Funsunisnsedlaeisneuligdu anunsauansle

fama Uil
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1. vihanaedeud (Moving window) vialpesiua JanwzAfeRzNTNNvLIN
1 1 o o v o v "a 4 v 1 = = =4 a = = ¢ o
Poaaeiu asimdfiadeudfiun vihdsedounaviluaisdvnesluslvesunsngy
1w a & % [ g @ 3 o = [ Qs 1
launanAdulseans (Coefficients) wsatladenumiln (Weighting factors) Algidudana
dmidn Srauganmlunwiniuazuususvdudwaudiaue 01y 3 x 3 50 5 x 5 wie
7 x 7 Wudu WisldlunisiuiuAiaiiovesgnnm o fmurdsanansuesuning
2. wihdhaeasunasirdeunlumufinwads o aelunm eldiuanadnsves
ANINANTBINN kaaslansguil 2.15 lneluainnsihadulssivsauiuaanuiduuas
vosdayanlumumiannsaiu nduasiwanuluudasfinnunuindwineiu wasids
% v @ a & o Y w e o
HaUINAlFNMsFeraTvasduUsEAYE awhlnldnadnsfiganinatsuaanm
s o < = 2/ 1 & =l P =i e
3. ndwinnisrwnassluniigan T wianefounvzifouluiiasrodud uay

e

o o et v = o o ' ' s = o ar
ﬂquqmﬂlﬁﬂqwmaUﬂ'ﬂﬂa']ﬂwu’]mqﬁLﬂaai‘lWﬁqLL‘ﬂUQﬂLﬁu LLaﬂﬂvLﬂﬂﬁz'd\ﬂ 2.15(n) WaauAaauun

U

dll c: LX) n‘ 1 o 1 ‘:? ul; i e ﬂl
L FDUANNSUAUNLO ML VUL UMUARNADANINN uamalmﬂqgﬂﬂ 2.15(v)

—m pimanaoui

= a = v al i
JUN 2.15 NMSIAGOUNTBINUIAINAREUN

Tnehluasnisussinanaiduaniividlinoniaimnes mmaaiﬁni’mqma’lumwlﬁﬁgu
arusaudsld 2 sedufrefufe nisuseurananinwlusedudn (Low-level  image
processing) wagn1sUsvaIaNanIwlusedAugs (High-level image processing) lmenns
Uszanananmwluszaus szifunsussinana@aiauiouianun iemduusane q
osunetayanm Ineflyaussasdiothiuysmdiululdlunisussinanaluse dugedaly
wazdmsunisuszananaszaulugs Wunstwadwsiildainnisussuranalussausiiun
Anu WislvreuRauimeTamnsedmssinazUssanananinld

ﬁw%’umwmmﬂﬁhwaqm‘iﬂszmaNamwluisﬁuﬁl"\LLaxluixﬁuqqﬁﬁa ‘ﬁ’agaﬁ'

duldlunisdszananas Tnenisuszuananimluseaumazldriniiuainauesgnlaenss
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s L3

ehum‘sﬂszmawamw’lussﬁuqaﬁju %agamwﬁﬁwmﬂaxmawa%mLLam‘Lugﬂmm Keydnwal
Feazuanafiedarng q feglunm wu yuravdogusnswesinglunm Wudy
nsnsasnwluTusunsusunsananslasaneluil
1. asnsaseuaduBn

1 a6 a o a oo da & 48
NNSNSOINUALEAT (Low-pass filter) LTuwmadiafagliuinaidaudi@siuiinm

v 1

annsod UL duusnunilanudgeininfidvunggansesmuilvianadun Funailans

[T 2
=l

nsoaruaNdilaziiunisanaurudnvssnin druuinaznszyirlagnisaunsean
Ay rausunuiiiatuneluraeAinsnTIaTunw f9E1TDINITNTEIHIUAILAM Laun
{ 1 t% 1 ﬂ' d' =) 84 a J
MstadeAIRAnWIUMIFAAEDUN 3 x 3 138 5 x 5 UAIILVINTUNUNIANTNATINA WLBY
v A < o i a8 ) =i
MNAIUARDUN AUTOLARISNYMENTINTORTIAMARY- LaRag U 2.16(n)
wunveantdtRae uniadududiAnden1sns o uAINRA A mdnanenng
\WnaaUNHUUIA LY N NALAIZENUADRINTL (RTISIANTINA19E (ATEHIIN AN NI TUIY
= ) N -=i =
1N FIVZUUIAUATIAUVUNATOINUIAILARDUN
2. /msnsasiiumNangs
| P x a = o -
NNINTBINIUAINNEY (High-pass filter) Wunatianinsataofusynaviiiaiig
wUsus@siungadidnnsadulule’ Biesdusy neudsndnainuansfiA Ly U TIu YRR
1 P (5" = ar ] ot ar & [ s &l a a ' ' [
nguann ey dnsiAeaiueg sdunau detludgyaianinisiasuwlamniuntedisain
I ar  ar =l é ¢ = | ] 1 @ <& i = | = B
ANy IMANRAT BetinTsaouaeEnata  wialuilfeuwdanay Falunisnies

@ o e ar ot i - 24 as -
ATV UANNAUTATDIATI ATHITOLSEARFNHUENITATDIHTUATINNOE LLF"IWME'LJW 2.16(2)

3‘1]“71 2.16 WALANIINTAININ

2.5 LabVIEW
LabVIEW #81131n Laboratory virtual instrument engineering workbench Hu
lWsunsurauiiameingnaiieu weourunldludiunisinuasinoaiiadnluaiumieniu

Aeanssu DofulusunsufiasrumiodiotnaiiousisluiosufuRnismisdiuiainssy
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=l o

(Engineering laboratory) Fail

s @/

Tagusvasdndn ien1sdanisludiunisinuasiesosdoTanidl
Ussdninw [13]
TUsunsu LabVIEW ulusunsuuszinn GUI (Graphic user interface) fie S$UUN"T

Anredeansseningliiuiuaiesreuiiames ielvreufiumesviiuniuideanis lag

ad w

rduvnsnwudeunugiifidrleldireununisfinimddlaoass uaznrurildlunisdanis
ﬁ’muﬂuaﬂﬂmﬂiuﬁ%ﬂ%’ﬂummgﬂmw 390191 G (Graphical language) nanunlag
awugal fedulusunsy Labview G3adulusunsuiifieuasmnuagldamldroudieine n
yassannsnanszazmlunadoulusunauaaluldun Fslulusunsy LabVIEW fn1sussq
Tsunsushuruinn vielaus’d dmdunsdmisiumidlumbsmudifefiozannse
ssdeyaililunisinaazasivdega sulufnndoudeseningunsnifiesld
\Fousio laidnawidiu DAQ(Data acauisition), GPIB-(General purpose interface bus) 1138
Serial port iiielifindefugUnTaliiduiutaganuyainsa (Serial Ninstrument) wagnns
AT eitoyaaisn1inng 5 [14]

2.5.1 fruusznouiidfyves LabVIEW

lU3unsu LabVIEW- 3¥gniiendn Virtual instrument Lﬁﬂﬂiﬂﬂé’nwmnﬁﬂi’mgma
NU198 Lﬁ@ﬁﬁ%’ﬁu%mﬂﬁ@ﬂﬁﬁLﬂ%aaﬁaw‘%aqﬂmfﬁmﬁmmm Haflssdusznavddy 3
drufe windeudnIna (Front. panel), udanlnavunss (Block diagram) wag lanauuay
AOUILALBS (fcon and connactor) [14] lasdvanudauiiovsyneuiutulivgunsaiiadou
939 aunsauans [Fwialui

1. wihssuanana (duduillifnsedoasiusyvingldam(User interface) 34
Judruiitinmsderims auagsnuaiiawiensmifisanuiain uienlasvunsy ddnvus
oo avidogunsafilfanulufiumeinia 9l Ssesmileutuinsasuanvainisaiiode
fne 9 Mdmsuldadunnuesialusunsuiiadredus Inildaiuguuardduiiane
(Indicator) Aigninunlilumiseuaninavsiiynidaurgusingegiivienlaozunsa e
Tusunsuidunsvhauiemuruininsiamss svinisddeyaduludiudonlnozunsy
uazLe N Aagdernnuienlaosunsundumuanmaiimhaouanwaiufdudianmes

o o o ~ - o A ) @ P
A wuald Wisuiaiiowdu GUI vedlusunsundnyuie VI Tuies uandlddssun 2.17
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T3 Ao Precision 2700 Sertes. Iviib:Audio Preciston 1700 Series Analog Sweep THD+N Vs Frequer

[ Tt pen prawc ppersie Took pirdow teo ;
O | = [

JUT 217 e landsa

2. uienlagsunau vmthillasleudin Source code Thgldlusunsunu G Fad
Executable program Fannsavinarléviu Sﬂﬁq:ﬂ%ﬁamwawu.asuf‘ﬂ,mmmﬁﬂwa'lmlm
Wsunsuldnaenramialiinesansdenlysunsa dndsgnaumeluvienlaszunsuanunse
wansfaatasnasvionlaezunsaldfguil 2.18 Feusznavludie Aeddu Araed
Tusunsumuaunsinemselassdd fimsidodsoudonmsvinuineiudonsdoae
fifimsdeudafuwuylnuna GULUUMSYeaReInRaga) Y For loop, Case structure tJu

L

AU

JUR 2.18 shegeudenlaozunsy

p:JL%auIUSLLﬂmmmmcgiwazL%J’amaam’mﬁmwa’m’l,ﬁl,ﬁulé\’maamnm yling

8

Weouluswnsutudnedu fausznauluse lnunudenlnezunsy (Block diagram node) A

did ar

gﬂlaﬂauﬁaguuuﬁaﬂlﬂazLLﬂia.i FaHBUNAVIDLDIANA LAYALUANNLINEBANTTS

9 9

Tswnsu newusla 3 wie fasalull
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1. e (Function) Wulnusituguvesiusunsa LabVIEW Sslaiannsoiiae e
awazdeangluilandulaan Wy msuin A

2. SubVis wiesnadenléin Subroutine %3a Subprogram e Tsunsugasfidinis
L%u%uml,ﬁaQﬂﬁ'mu‘%&ﬂl‘ﬁuﬁﬂiﬂ‘nmiwﬁa %qawmsaL%L%’ﬂﬂwﬁwauamwauas
venlaozunsy desuidandn (Double click) #loApu SubVis

3. Express Vis {{u SubVis Ussiavfivay i$iafinisidon Express VI unansuuudan
lnesunsuazUsnguinseesdusenou (Configuration) Tusn Wislsilaudmnsnfinasdeng
Fedudetoumi3outosuds Tsunsuszadraldnlimoluatradnlufnuillaaanly 4
ANATNT0T8Y Express VI Vilsiladnduszdosiinsdeaeduna llesnindmnsfiaes
vanuatuldgnaditunudgnimAuliteusosuda Suitlinisidou LabviEw $ouay
sa052%u Taeft Express VI azillensuninnlvgliifinundadudih

3. lomauuazrouuamo T iW3suiadloulusunsutos (Subroutine) 5o Sub VI lag
flonouazviefls vionlnezunsuiandsiifinisdtieyadlaraansinunPBULAAD T
fidaansaaine Vi Gusiliivinenuliesnsddss ~uazamnsadoudulugalddndae nenns
Foulsunsudutusndiedenidiu vi fileeaselideuninazenion v fignifeulunou
i Sub VI hies Tneiisnvasineis lUuadlonsunavaeniuames awnsouandld

o P =4 D o =
FasUit 2.19 wazuanIM SIS sUVB AWl LabVIEW samansdi 2.1

Il

D
\\‘- JLIT

Icon Connecior

sUf 219 Fanduvaslenauuarpouinmes’
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A5198 2.1 nsiSsuiiisudnyilalu LabvIEw

LabVIEW Tusunsuilugny vt

VI Program flusunsuman

ﬂqﬁ‘i’fuﬁ'}L‘?ﬁ]gﬂﬁa%ﬁumﬁﬂﬂiLm'mﬁ’u L

Function Function S
sin, log 1uau
{ 1 =l -l as
SubVI Subroutine Wsunsudeangnisuniglaalusunsumean
s —
Front panel Userinterface . | daundnsoiunld
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Datasheet NI USB-6008 DAQ

Datasheet 2a4gunsal NI USB-6008 DAQ ﬁﬂgﬂﬁ n.1 uazAmauUAves NI USB-
6008 DAQ Wanaldisagud n.2

Low-Cost, Bus-Powered Multifunction DAQ for USB -
12- or 14-Bit, up to 48 kS/s, 8 Analog Inputs
e A e S e G e e . e S |

NI USB-6008, NI USB-6009

= § analog inputs a1 12 or 14 bits, Recommended Software
uplo 45 ES/s o LaHIEW
= Zanalog outputs al 12 bits, » LbVIEW SignalExpress
software-tmad ) : » stWindews"/OVi
= 12 TIL/CMOS digital YO lines «. Megsirement Siadio
= 32-hit, 5 Mz coumar
. mzwm Other Compatible Software
« Bus powered * (4, Visual Hasie NET
* |yRa wamanty - ANSICEH
- Measurement Services
Operating Systems
. i ; Saftwars {includad)
y m\f’mm and 64-hit}/XF/2000 e vy
- * Mezsurement B Atnomanon
o Wirdows Makiikst Exploar configuration ety
& WS T = LabVIEW SigrolExpress LE
TYou need to download Ni-DADmx
Base for these operating systams.

2 VWERERSEI/AE SN

!‘#F‘l ﬁ{lﬂh.i.‘_.l&ﬂﬂa FrU“ﬂ

E‘i [r T P -!grf,e P Tt S
-5 j“l

Overview and Applications
With recant bandwadth
National instromants, mmmm into & cofe bus of choice for
maasurement applications. The NI USB-5008 and USE-500¢ are low-
tost entry points to NI flagship dats acquisition [DAQY devices. With
phug-and-pley USB connectivity, these modules are simple anough for
Quick maasuramants but versatie enough for mare complex
measirement pplications.

The USB-6002 end LISB-6009 are ideal for & number of appications
‘where low cost, small form factor, and simplicity are essential.
Examples includer
= Data logging ~ quick end sasy environmental or voltage dats logging
= Academic lab use~ student ownership of DAL hardwara for

complstely interactive leb-based courses [Academie pricing aveilable-

Visit ni.com/scademic for details |
» D&M applcations as |/0 for embedded systems

Recommended Software

&nd new |

SErvices. built around
Mi-DAQmz driver software, includes intuitive application programming
intarfacas, configuration tools, 10 and other tools
designed to reducea system setup, configuration, and development tima.
National Instrumants recommends using the Iatest version of NIDAGmx

mmhmm-uum LEEW

SignalExgress. LabWindows/TVI, and Studig soft

To cbtain the lats! version of NI-DADmL visit
Nl measuamant serifcod soffwics speids up your dvelopment with

features nciudng

= A guide o crearte fast and nccusis meesurements with no.
programming Lsing the DAD Assistant.

= Autematic tode generation Lo ereste your applcation in LabVIEW.

= LabWindows/CVE LatVEEW Sgnalbxpress and C4, Visual Studic NET,
ANSIC/T++, or Visusl Basic using Measurnment Studic

= Multithreaded streaming tachnelogy for 1 000 times
performance improvements.

" Automatic timing, triggering, end synchronization fouting
10 misks advarced spplication assy.

= More than 7,000 iree salrwmre downiosts avaiable a:
ni.com/Tone i jump-siart your project.

= Softwars configuration of all digital 0 featurns without
hardwars switches/jumpen

* Single programming interface for analog input, analog output,
digital /D, and counters on hundreds of multifunction DAQ hardware
davices. M Series devices are compatible with the following versions
for later} of NI application software — LebVIEW, LabWindows/CVI, or
Measurement Studio versions 7.x; and LabVIEW SignelExpress 2x

5Ufl n.1 Datasheet NI USB-6008 DAQ
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Low-Cost, Bus-Powered Multifunction DAQ for USB — 12- or 14-Bit, up to 48 kS/s, 8 Analog Inputs

Specifications
Typical at 75 °C unless otherwisa noted.

Analog Input

Mumber of chamnels......o .. 8 single-ended/4 difterential
Type of ADC ...t Successive spproximation

ADC resolution (bits)

Modds 7 0 et Seqelued -
LSE amE u u

usBams £ 4 o b= g |\
Maximun sampling rate (systam dependent]

*’,\( mu&

ﬂlﬁ IR 47 g m&_&_ﬂ

Iaput range;-single-ended < ... 210V

Input range, diffarentiel.. o - 300,410,35, 24,425 42,
14126,21 ¥

Mazimum working voltage...— 218Y

Overvoltage protaction . ... 1436V

AfObuffersite. .. 2 o==T. . ) 5128 : :

Timing resolition ..o 10" 4167 nis (28 Nz fimebase)

Timing BCowacy k...~ 100 ppen of achual sample rate

Input impedanta ... —— s 140 k0

g T o, 5 D mumq}um

SystEmagise = ... e 3 M Vi |10V 2008}

Analog Output :

Absokste accuracy foafoad]. ... 7 mV ypicel, 36.4 iV menimum
at full scale

Nurmiber of chamnels... L0 w2 .

Twpeof DAC. o o o & Seccessiveapproximafion

DAC resolution___ . % i A2 bits

Maxmum update rate % 150 Hz. software-fimed

Tingest vakages may net aened the worng voltage sangs.

Outputrenge. ... Ow4BV
Output impedence.......———— S0
Output current drive......... 5mA
Poweronstate.. ... OV
Slewrate...oooeeeeeee 1V
Short-circuit cument.........—....— S0 mA
Digital 1/0
Number of channels.... .. 12total
BPO.ALTS
4Pl
Direction control o ... Each channel individually
programmable a3 input or output
Qutput driver type
USB-B00B.....coce oo Open-tiain
Uses0e.........— .. [Eachchannel individually
programmable as push-pull or
open-drain
Compatibility o e CMOS, TTL, IVTTL
Intemal pull-op resstor ... (4.7 KQ 1045V
PoWerof tate e % Input fhigh impedanca)
Absokyte maximum voltagesangs. . 05 m4EEV
Digital logic levels
Sy, " W — 1) o e
I bewokage o v
‘m e % § 2 %, ﬁ-l :l
ﬁ“ ol L L \:“'h-..: | ., NI
W o st gl 1+ 1B B 25 v
u ey ¥
l:f!-‘r-lmm Aswh,
_wifh axaral po up e gt I 3 L
Counter
“Numiber of countars..... L L. o
S —— 1
Eontar measumments . . )Fdge counfing [faliing edge)
Pullpreseor. .. L% . A7 OBV
Maxenum mout frequency | ... .. 5 MHz
Minimmom high pulsawicth. .. " W00ns
Minimust law pulss width.. ... 100ns
lapit Highveltage )T 20V
Input low voltage ... 0BV
Power available ot V0 connector
45 Vouzput (200 mA mamem).__ 45 ¥ typical
/ +4 85 ¥ mimimum
425V outpir (1 mA maximum) .. +25V yypical
#2 5V olftpit acowacy . L 075% max
Voltage reference temparature drifts 50 ppm/~C max

BUY ONLINE st ni.com or CALL 800 813 3603 {U.S.)

sUf 0.2 aniawiiAves NI USB-6008 DAQ
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Quality Detection of Particle Boards
by Visual Analysis

Pivawit Srisim',Parimet lhnn_gmulzkﬂﬁwhon Krai um3 and Siriwimol Rattanachaimongkol*

& m’wmfmwmmmmuungub\ll“ and the
Tesults of the-quality detection are displayed through LED lighting status.
The experimental result shows that the sutomatic visual inspection system

The prototype of an u.mnlir visual inspection mhprmm\! in Ihn
project. The system coftains image m‘e-u amd me tyﬂn
design. The image processing techiniques.used in this- work inchide the
filicring method, the Walsh-Hadamard mmrmprrm AWIT) method,
and the thressholding methsd” Tlm cxperimental’ results. show that ' the
\))l.m cafl :!mcl the hnunl Mlh \wdhnd-afdd‘m: Mvely

mdmmhe nfc&ct of the paruclc boardsaccurately.
> L lm)l

Light box

rumhhm;un\mumm otfthm;ﬁrmu in Thaifand's Vaa N
export indusines ManuFictirers. ieed: have cflvetive guality coutrol ] iy - 4TS
mm~umlb|ﬁyﬂh€kmmh%wﬂwmwm & Bl ooy
abjeetive of this project s wm defect detection sysiem. The image
processing techniques. are |studied” anll | sciccted  agoording 10 The
chamcterianies of nlil'md mhm

g N . ‘ d i ] Nl-\nlri
W X h / Im.l Th-pum}wuf-:-uuﬂu\mul Enpechon sy

Step | - Detign an opaque case and lighting system
Step 2 - Build the case and adjust the lighting condition in'the case
Step 3 - Srdy relaled topie O Imags progessing ) |/
Step 4 - Design the program’ and mﬂhwmm using
photus obtained Jfrom slq']
Step 51 Buildthe conveyor system and the display LED

Figiged, Stasdard Pasnicle Boards Figured. Defected Particle Boards

ki

The System can examine.quality of partigle boards based on image processing.
The processing time a8 suilable for real time. The result of this project is useful
for further develaping of the agtomatic visual inspection .

[ 1] Vin€enzo Piuri, Fabio Scotti and Manuel Roveri
V:sml Impccuon od Particle Boards for Quality Assessment”,
| Confi on Image processing ICIp,Genova ltaly,
11-14 September 2005
[2] J.Guzaitis and A.Verikas. “Image Analysis and
Information fusion
based defect detection in Particle Boards™y [
Kaunas University of Technology,2006
[3]) Christopher G.Relf. “Image Acquistion
Figurel. Flowchart of process and Processing with LabVIEW™,
Florida 2004.
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