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Research Title: “System Development for Chicken Bone Inspection Using Image Processiﬁg”

Researcﬁer: Mr. Apinai Rerkratn A

Faculty: Department of Instrumentatioﬁ and Control Engineering, Faculty of Engineering,
King Mongkut’s. Institute of Technology Ladkrabang.

ABSTRACT

This research project presents system development.fpr chicken bone inspection using image processing.
The proposed system consists of conveyer belt, ultravioiet light source, WEBCAM Camera, electronic circuits,
interface card and computer. The algorithm is used for bone inspectioﬁ of chicken meat. The clustering is
perfbrmed by using K-mieans techniques. The image segments are used to calculated area of chicken meat and
chicken bone. The result of proposed system is based on percentage of chicken meat and chicken bone area. In
experimental with different shape of chi;:ken bone shown the proposed system can be use to inspect chicken bone

of test chicken meat.

Keywords : Inspection, Chicken bone, Chicken meat, Image Processing
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Ui 1.3 Fupeulunsdszanananisniissgeunsaniiswesnsygnluileln

NNgUT 1.3 ‘uumaum'sﬂiumama%ﬂﬂiLmiumuwsuuwuma]mmmmeiuwauamwma
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m’mauﬂi“mm 340 nm)  asuuduidielAfivhunsnaey LLENa’mmaaalﬂuul,uaiﬂﬂmﬂmnmmi
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pziusandouvile  aAmboussaald mudwy  FuilnfdseenduundulieausiBunduds
TAudsgu uaglln lnelw.e. 2551 nmsdseaniiudssy fyadnludndiussnasonas 96 dmsu
msdseentnanuiiduududfidnduisuay 3 Imaﬁmmmﬁaaanﬁé’ﬁﬁ’maéﬁawmwdiﬂ Uy enlus
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http://thaitnutrition.wordpress.com



12

2.2 mswdniidelidweanvasing

gaamnssunsndnidelilulvneduindugramnsssumisiivinelfviselfidsemed
wikmaneniiudruum lerdadasiioliifonsdsoonvedlnety snssuunmudnvasaudninan
160 2 Ussiavilngq Ao Tranuguds wes Tuussy FduusasussiavasiieasiBuauendeseenty
il .

2.2.1 lngaududs ddndrunisdioent 2548 Usvanuderay 2 waazdammiﬁaaaﬂﬁu’wm
Taeaeldlavisrasndrunasduudn WWun % ao 21 tes aslwn Tn on uasiiedlu Fedulngas
aiaaamﬂul.ﬁa‘lfinamﬂizqﬂ dunisdeenlitiuvazugudoied fdediudesunn esmnlned
Funusuingiivemnsdniviganingutafidndy unda avsisuiguszrTuiu uaraniousng

dmsunansusisudlianududeiinendmitenisdioenauisauteanldifunuusig

</

N

Zhe

- Iafashlivenedstagietumais Uiy

- leon Suvegiluguuuuig

- ledn TumAzoonUuanvigm a9

- (earTnfunsrios Astiagfedlugesuiuy
- wandasianidela

N

2 = 2 o v 1% = = R 1 2 o ¥ & v 1
enanstiuienarsitanubidmsunsidnuienisfinyiviniuy eyl lulduseloviaunisen
lidnsdilagieau dnvivinudlvidaudadiiont uagdoansdadadivesenarsynaseniinisunluly
This material is reserved for educational use only, not allowed for commercial use.

Forbidden to modify the content, and cite the document when use.



13

1 Iqaia

ANTn
= =
As7alsA
- ==
nvaus1alfdruiivesiiveas
{ } 2 ¥
ililnaaulaedaviliasluinfifinssualuih
- =
Woald
I
adnluihieunigngil 58 ssanwailded / 1 uadl
- =
DUTY LAZIANNESDA
T
naudALla LYuAeTULABNT B AY
- =
ihlalshudhdeutiioannan wazidaiedasnanyitenn
[WeSennun uazivasnal
Wneseue1ziy euAseslueen
A973l5A
slddsunn duasdindunaueasiu
anvurn uasduvazlniduludiu wu-n an Yo avlnn wazdn
sulAsaensaaTuTanz
: ==
duilelddiesudibuiigungdl 0 esruwaldes
didiwesududeiifigamal - 45 ssrwaides w8 Yalus
— =
UIT9ANEBS
wulilueaduiifigamgiuseunn 0.2 ssnaided

JUN 2.3 nszurumsnnlnanududa [25]

2.2.2 liudsg fdndumsdeeenyseanniosas 98 vesyarnsaeanvianun dudilnuus

sudweanvasing Uszneusie Inguwlmeswuugdu wildde gniuln Tadeuldns enlinen
dnifiella aufinln unalasneg iy Jedwlngiasdiosnfuomsudude Fufuslanawnsalgu

Suusenuleviug



14

524 Fethndndaisliudsyt - wvwicpthailaad.com

dnfudnualzdona daeaudn Selidussuilvenanifonisdsmenty  assuaunsHan
anunsauvsldidu 3 Usziavndn Ao vien i B Seiisieamdundie Ul

1. TiuusguutudsfinTunssuisen, (Coated pre-fried chicken meat) #ioghagu Inyuutls
naansung (Jusy

2. TAuUsgubdudefirinungsiAinaste (Steam - (cooked chickén -meat) iaatnaty e
anlnlinsegnuaswila (Stearn- Skinless Boneless Breast) (Jugy

3. lAuvssuudufsishunssyiBansd i (Roasted |/ 7 oven-cooked / chicken meat)
fegnaty Titladeuliuniineilys dusy . o

2.3 nsasrvdeuRmnwiela

vnnswaniilsldmiunsdseanlustavuseg bivwefulianusudodoudeliuusgy A
dfnyromaninsiirenunmuazaasaievesuilng dddutlhgtuldinnineualuladlnlg
wnlslumsnsideunmnmvemansasiliunanls dhoshassd

2.3.1 msnsaaseulavsiiandsoglundnsisi

Yoymitdriyremdndusiomsdrdagulidesduliasuduimiodeliuusuiae

msanfavedlangsnaqiiegludunouruiunswaniionavqadlulusdadus dufuitoni
vaeafovesfuslanisioalinisesieaeulaveiinndseglundniost duiuiesnavenndosionld
Tumsnsaasoulanesineg anunsauansléagui 2.5
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Ul 2.5 fhetwpueiaadipriftunisnsiaaculavy ; hth/Mwwpackagingequipment-
sales.com/

2.3.2 msasavdeuMIanAsvasnsEgnlilasldiontsd
Trunfdanszanlifegludelndvaaggatineanainiolilee
inseslofililunisuin Uepdalsfmumreizinsandreinseghifeding Ssemadwmasunsieun
fuslanld Taslanizfiniasdgeony sufudslsin mentufauinssnislunisnsagasuninig
andnavasnsegnlnfiotmnfrsegluidolnghgdtmig @y mslienGaidunldlunisnaoy (x-

ray detection) tJumu

A o ' di' L3 a o
JUN 2.6 AIDEIUATONDNITEYDIUIEYN Marel : http:// vwww.marel,com/sensorX-poultry
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3‘1]‘74 2.7 spgnnuamuadiialn Thitpy/ wwwimarel.com/sensorX-poultry

MnegvaLATauansdLazamliaziuiamdldlianuaiunsalunisuenuesgs
ansadiunsegniinnAegluiieliedadaiau udegalsinudesainsavennieiiisinn
Aoutageviliiinisussgndldianiglsanundnvuinlvg s ity
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munwamgﬂnmd W‘iu%’e)mﬂmmﬂﬂi&:ﬁq

unil 3
ssuunsaseuaunmlagldmatianisuszuiananiw

ﬂawumﬂiﬂaaiumsmwaauammwima‘lmLwﬂuﬂmiﬂiumamamw‘lmumimmﬂs ane
lugnanvnIsumIeY wIning ieentsUssndnusenu wasnatlunisnsiesey uananinmsldau
hilumseseseurhlmiadamiumnineg wu
- muarlunisnsiesy
- ANNBDUAIYRINIIATIIADY
- navesnNaseuATlunnsasaeaey
mﬂmmwamﬂmmﬂiﬂuﬂ%uuumiwmuﬂiuuummﬂmmnaauﬂmmwimﬂfzimauﬂms
Usvmawamwmummﬂmmwammﬂiuemm‘lmm’lunﬁmswaaummwwaqammﬂmsumaﬂ

3.1 msﬂ'suemsﬂmqu'suwﬂﬂaaaumumw‘lﬂa‘l‘*umﬂuﬂmiﬂiumawamw’lua'mmuma6]
amwlummumuﬂanmmatmmiﬂiuansﬂmwumﬂuﬂmiﬂiumawanﬂw’Lumumumq61
Sashegaelui]
3.1.1 madssendldmaiianisuszarananinlugnsnssunisnanvusts
mmumsﬂiuaﬂsﬂmwumﬂuﬂmiﬂivmawamwluammﬂﬁumiwamuuﬂw"uau
" dhunldlunisesredeunuauiiveswuutenies iy nnsasvaevvuNtlefhunfseuitmneanly
maluswnensalal nasasaeaeurundfiunisaudniinnsunnnusely Wusy sasreagelugy
fl 3.1 uazguil 3.2

| PULNIX CCD
To sensors  <«— camera
T e Countroller
O COLVEYOT €— 5 . .
elsctronics .
To sorter €] @ Fluorescent light
Z__3
- \ Overcooked bin
Pennum 7 '

o PC Test sample \
&) | . B ‘ /t
/ \/ Mechanical

Conveyor Optical sorter
SEnsors

s| Moderately
cocked bin

TUndercooked bin

d .7 1 i B
gﬂw 3.1 FBEN9YENTEUUNNTATIARUTUNUIANIUNTSEU [26]

137853
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Uil 3.2 Madiinmesutsfrinunseuniolfiaevlueie. [26]
(n)"suaitifiunisey faevaiivos Ly
(%) vundafinaunIsedannawes
(@) wumf]qﬁmumsauﬁqaL’:aﬁmmﬁulmﬁﬂﬁaa
(9) JudaTinunTsousaeaaTmfuly

mﬂgﬂ*ﬁ 3.1 wansssuumsasadovuL iU seulagastuasdseneumedauyszney
MANABABUNUNBSAMTUAIVANNTATIIARULALUTENTARAN W, aenudmiusBesturuiiadn
Tunseaeu ndsaninnsasieasundrfasyinnsasdygyineiiuaasnivauludissuufnuenay
Ussiamvesvundvinduruailfirhumseuiesnafidesly sunthiiinuniseumeained vie
gundsiiriiuniseudeannniiuly Wudu

3.1.2 MmsUszendldmaianisuszanananwlunisnsadvszauveanadluin
dnsulugeamnssunisudnia3eadiusi1eg Msnsndussiuresnadluiniduing

amudrfann dslunssuiuniswdndesdesdinisnsivdeusyiuvesveuvariussegluvindila
sesiufignaoamselal Aaeg1alugui 3.3 uaggui 3.4

Y
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d L 1 o o a .
g‘UVl 3.3 fMBYNITTULUATINTUTEAYID LU LUUIR U3 MIHO Inspektions systeme GmbHmM

“www:miho.de

g i

s

o i

JUT 3.4 fp8 1N ALAINTEUUATINTYTTAULBUMAINUTIATEIUTEN MIHO Inspektions
systeme GmbHmM : www.miho.de

3.1.3 msUszgnaldimatianisuszanananwlugaaunssunens
dmsulugramnssumsnanaudmssnumsinums dmileiesiilieidonmuam
uazanuUaeafsvesdui dddudagiuldfnsiiemaianisussuananinusegndldluns
NARAUAAIUNTINEATINNINY 1Y NSARINTATaIHALLIR1eY Wy du anaiuess uvun Wudu s
fauenvuinvesralifingg n1snsaamisestivesnaliiningg Feinegsvasnsussgndnaiianis

Uszanananmlugeamnssuinums asnsauanslifdluguil 3.5 faguit 3.7
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| Camera
Personal monitor

computer CCD | &

Light
camera N\ &
chamber o]
Robot
Belt

conveyor

C 1\ Belt s;eed \ = = ! I~ ‘ ﬁ-D
controller \ %2 |—l

Sensor

3000 mm

JUT 3.5 AL vvessrulAnnInaRpluessnaeinatiANITUSENIaNan T [26]

Grade A Grade B Grade C

JUN 3.6 FI081NTANATAYBIARBLUBST [26]
M - -4 N

N M : ‘ N
H
P
o wo
Grade A Grade B Grade C

JUN 3.7 fegrmaiiiendnaiuvesivuii(Criteria area ratio) 1Nl UNSARLNSAYDIARNBIUBTI LU
U 3.6 [26]
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Mnmetimsusegnaldaumalulagnisuszarananinluaufinueiigg asiuinssuy
pyavasuRuAmildnaluladmsustnananmazlimnuiuasraninnsnsaaeuiige ol
fitearldesueiivdndszneuresyuumsussanananmsialy

3.2 wulwesamsunsuszenaldalunisnssseuannmlagldmadanisszanananw

Toeunfudreumesilivhlvlunmsanessununmazldisuwesussanlednansm (Solid
state sensor) Rauuudaa (CCD) wasuuulnllalenanisd (Photo diode arrays) wonanifluamuuis
UszandaiinnsléndesIale (Video cameras : VIDICON) uag Line scan cameras 8néae fasiegng
Tugudi 3.8 flagud 3.10

P 9 ' s PP a @ .
JUN 3.8 MBENYNTUTBIWUUTTAUBIVIWY, Truesense Imaging Inco:
pttp://wwyvtrigsenseimaging.com/

o o | ¢ ¢ a o .
JUT 3.9 fhetweusugasuuulvlnlalonsusdvesuisn Truesense Imaging Inc. :
http://www.truesenseimaging.com/



JUN 3.10 F108"3%84 Line scan dameras YOIUTEN JAL -httprAwww jaicom/

MNUT 3.8/ Tguil_3.10 [ Manhadwestimmigasiuuseg Fleudnanuseandlilums
Uszananann detulunispasdanldimuigesuuum g wnussgndldatafesmifinany
wsnzaufuUssamen sUsraniienu FdapUnRudan Nansindavem e s mbualdluns
fsandised

1. wualayTULUMLIUIEES (Shape of sensor)

Sl line scan cameras @gbmnvaluwmIugranassy widmiulunis
PIINABUANN NN AREIVAT3NTia) T NdB s T alAs ud (Synchronization) gy witsaewiu
udsauasnies fdulsiienlunasldny

2. anudalunisgaudn (Readolt speed)
dnfuaiidarlundseuaveuauteasduindunisdiineSiddyuinvenis
nsrdaufeImalansUssuananan 1ldamnssuudeimsanuitlunisuszuiananionis
A9REoUTig Jusuwesuuundedifledslimmudalunaseaveigendindesuuulednainmy

3. laurdinisud (Dynamic range)
dmfualaufinisudvesruwesiimnldlunisasiaeunuamdemaianis
UszaIaNanIn 'wuuﬁaqmsﬂ'wlmmﬁmiuéﬁgq Falundesssnnlgdnansnazlialaunfinisudd
genindedimlenly
4. $1UNMINBUAUDIDUT TS (Spectral sensitivity)

dwsugumsnevausatsugesiunldasive JUUSLLANYDINITHSINAD UMY
WANANITUITEUIANANIN
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s v & o . N
3.3 MsdauaiiuTueunianaTvEey (Lighting setup)
dmsumsdanadiiuing i messuiuinduesdvssnouiidrfyuinlunistejuing

q
a

thumeaey (Hesinnistheguingihumeaeulitinnudaauassesenfensinnumdaiiis
uas papmgUnsaiusEnourneg Whmuzauiumunivuestng e lildnmanefaudaian
Uneni iethandeildluldlumsusenananimuagnsaasuldeodnignies famsinuases
Useneuseesiuseneuiinefenihnisiansaniielud

- mUYBILAILALES

- EbesnwvesurasALlawE

- euemeBuvpuaily

- AnuemAduresiinsasnTwiuaargUnsoiszney

- Answilnsinmesuasludangunsaliild

- gﬂLLUUsumLmdaﬁﬂLﬁmLmﬁ’l‘ﬁ LuuAsT (Steady) wuuuWaY (Flashing) vde wuudy
© Wad (Impulse)

- Tnalswdu (Polarization) Tadlad

- anmwndouiTinnshngg

MnewUsEnause senstauas ffindiasndhsiu isdeshurldusznevulunisfiansan
donldunadsiulinuawassaugUnsalusenausngg ivansau éh‘w%"ugﬂLLUU’LumﬁﬂLLmﬁﬁﬂﬁ’mﬁ '
My 3 wuu A '

1. nsdnuasmuntia (Front lighting)
2. AIIAUAATUNAY (Back lighting)
3. miﬁ"fﬂLmeaﬂmaa%’wﬁm’imq (Structured lighting)
dwSuseaziBannnsdnugusasuuiauisaudnslaed

3.3.1 mydauasinumih
dmsugduuunmsinuasinumihanunsauanslansgun 3.11

Camera Source

MObject

JUT 3.11 gUuuunmsinuasAtuvi
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Y

NFUN 3.11 uanwinuaen1singUuuunsdauasiunt dmsumsdauaswuuilfingsa
wasknasriiliauassgnanaagimuieiu

3.3.2 MIIRUANUTAS
dndusUiuunsinuas N unAsENTOuaRIlARagUN 3.12

Camera

]

MObject

) : @ Light Source

o ) % W
JUT 3.12 FUlUUMITALASAUNGS

MNgUR 3.12 uansdnERiEnsIRsULUUNs TRl umaS dsumadauanvuisngss
uazuvdsiiiinuaszgnindeagiunssinuiu msfrstuvunslitauuuiosbiarannsaluns
wenusrasdUsenaunieluvesingléd wiogilsfnunmadauanuuilivanzduiunisnsiasos
UNWIBIUURvesdng

3.3.3 NMsdnuasmuanvarlasainueing
dmsusuiluunsiauasmudnwazlasiaiwesing annsauanddadgun 2.12

Camera

2| Y [ 8 v
JUN 3.13 sUnuunmsdnuasmudnunizlasaiavesing
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TINJUT 3.13 LamsdnunrgUuuumsinuamnudneaslasadeedeg msdauauuuiis
Tfuunassuiauadifdnuuedu Dot amay  eagdrsuadifuinglaomssninnuissuiures
uwasrulnuadermufusnsenndangesiivandfisunm . Faguuuunsliuauuudasmne
dmSunisnsredeusnuasuiaesing (Contour)

3.3.4 MauftgmiFeuadmiuguuuumsiauasdumih
MngUuuUMsTaauUUAgg fiiindnan suuuumsieuasiumihaziimsldnu

1nfign LLE‘WQﬂL§@ﬂﬁ’lmi’ﬁumiﬁﬂLLE‘NE‘?’M%'UIﬂ’NmﬁﬁJEIﬁ’ fadusragrimsiasandsdgmiife
Fuussuuilisunuuntsdauasduntindundn Tnglunisfauasduniasidguindney 4
Uszns Ao

- myawieulamasiuil (Glinting) asnfivesingiisnesiaaeuiimmudiun

- wfifnaineg | '

- anulleudauaeyy (Edges) seninaingaiusigeg

- ulieudhreapmeniisiagiuamenuililunisiedeuingihanihnsnsieaey

‘ndeynaieg fefinanaun FaldinsdnauedSnisiAdymainnaiuang 4 Usenns faeds
e fsil

'
Nl w

aqd ) 9 n| b | v . t
380 1 nsdenadleglduvasiiilowaiidnwauelansnmas (Crcular) Wi vasangoolsd

S/

wusiuunnay Munsasiisunuuaianas s lnednesmsnisdauasuuiansnsauanslafogy
7l3.14

Scattering To Camera
surface on
inside of
Hemisphere
Object under
Lamb Examination Reflector

n / \ ()

FUN 3.14 msundymifiesinmsdnuainnumiion 1 uwuudl 1
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9N3UR 3.14  azduddndesdwiudunmazgnissieguinainateundaiiliauas 3
sUsuumMsdauamuuiinetsuityyisosamifintuiunmaieingfidield dwsunsuitynises
WARTUMETEN 1 awsadnguuuunsiiuasladnuuuniisiaandlugi 3.15

Umbrella with white matt
coating inside

Camera
Lamb with reflector

/\ Object

JUN 3.15 Maundamifiesnnnisdauasanumiihds 1 wuuii 2

"=J 2 E‘l’Wﬁ‘Uﬂ"liLLﬂﬁiU“I/i’l"U@\‘lﬂ’li’%ﬂLLﬁ\‘iﬂ']Uiﬁu"l’lﬁVl 2 Ul m.l\WiLI'IEJLWE]LLﬂ{jﬂJVi']ﬂ’]iﬁ“VlE]'u

o

HERUBINII iﬂﬂEJﬁﬂi‘.‘}ﬁluﬂ’liﬂﬂLLﬁ\‘iﬂ"IiJ’ﬁﬂLLﬁﬂ\ﬂﬂﬂﬂiﬂV] 3.16

Camera

Matt black L
(To protect the camera)

/ & ‘ ' m Scattered
light

Diffusing
surface
Reflector prevention
» of direct light
Flood lamb

Shiny object :

Ul 3.16 nauAtwiilesninnsdauaeiuminisn 2

b
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1ngUTl 3.16 dmsumsuditgmidosnmstanasiuminisi 2 © iswimsdauadsiiy
Topmsdonlasandonisaiiouewasinunisliuasdaonseiuing deitnsiasdsanuasasiiou
\Ainanimgeingn 1 ‘ |

334 3 dwsuSinsuAygvvesnisiauaisin 3 4 astaeudymmsasteuveasdinn
nsgnuing Tneguuvumshitaiuimgazimsifuadluiinglusnuueyigu 45 e Taglides
91fensagioumilewluuuuisn 2 Sednwarguuuuansuitygminisinuasiaeisa 3 anunsauans
1ifaguil 3.17 waeguil 3.18

To camera

A

/ight 1 Light 2

v

Matt black
screen

\
~
\

'Q<7///', Specular reflection from light 1

Shiny surface
being examinated

JUN 3.17 msuAlyniiiieninnisdnuassinumindsy 3 uuui 1

Camera lens Ring light
Ring light
: Light input
Y L ra
N ! L
Surface being Camera v
(Inspected shiny) ' : Camera lenses

JUN 3.18 nsuityniiloannnisdauasimuniiidsn 3 wuui 2

NFUA 3.17 uaggud 3.18 uansmsuidgvuilesnnnisdauaeinminisn 3 Taewuui 1
agldwanlndmsudrauasinunu 2 aae Tiuasdigy 45 a3 uazuuudl 2 sslivaenlnvlaaumu
(Ring light) teemadgalun1siiuasiuing

adal o t

381 4 drwsuiEmsuitgvivesnsdauadisi 4 1 Jyaymungiteanneunisagyiouves

ot

wastduiieaiy uassiduluitanfiviiniifisessuing wu lave watafn ws1dn Jusu Tng

q
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Snwnzn1sanunasayldunulnalsd 2 wiu Tun1siiruslnanlsdueaulaaianedunrasiiaLas
wasvnenundesdmiuaienin lnednwasnisuilalyrisewaieisn 4 damnsauandlanagy
#3.19

Camera Light Source

>

Lipga'ﬂ)'\ Linearly
polanzmg filter polarizing filter
(Easy axis 90) i (Easy axis 90)

_ Object

T N

= o o W o ¥ aaal
E‘U‘Vl 3.19 ﬂ'ﬁLLﬂﬂfy“qLu@ﬂ"\nﬂﬂ'ﬁ"ﬂﬂLLaQW]UVTuTJﬁ‘W 4

BE5  dmsumsuitignuidesannisianasiunt3sd 5 4 Tengonnaieanuas
A

8/

agyiouiinaning Tﬂaaﬂwmu‘uaqmsﬁmLmemsmLam"LﬂmiUﬁ 3.20

q

Camera
Half-silvered mirro/ P/ 3
N\ Circular collimated light
-Circularly X
polarrizing filter
Object under
examination TN

o 1Y P o o 3 aaa
3'1.]% 3.20 ﬂqiLLﬂﬂi‘g‘Vl’]Lu@QﬁnﬂﬂqiﬂﬂLLaﬂﬂ']u‘VTu’nﬁ'V] 5

'«msﬂLmumsLLf’w’lm{]mwmmsﬁmLLa\amwmm 5 eAlEnaueduy 1518 I0ETY
Sofvodrouras Slafins T 3.1
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Criteria Method 1 Method 2 Method 3 Method 4 Method 5
Fig. 3.14 | Fig. 3.15 Fig. 3.16 Fig. 3.17 | Fig. 3.18 Fig. 3.19 Fig. 3.20
Shadow free ++ + + - - + ++
No glinting + + ++ + ++ ++
Sharp edges + + + + ++
Parasitic effects ++ + - + - -
Reliability - ++ ++ - - - -
Maintenance - + + + - - -
Price - + - L - - _

+ = Good, - = Bad
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a?w%’u‘luwf‘jwndnﬁqmsaaﬂLL'U'ULLasa%’mzwLﬁuﬁaganWWLﬁaicﬁumsvaaau
msmné’wwaaﬂssQﬂluLﬁa“LdIﬂalﬁ'LwﬂﬁﬂmiUismamamw TngsuuiinauT U ey
Usznauie99sdidnnsednddmiumuaunisinaIueesssuy §nsiaaeun1snnaAnees
ﬂszgﬂ’luﬁdd ssuumemudndsaield sruudanentuidold waslusunsudwiuaiuny
msvuressruuLarUstinananw TneflseazBendsil

4.1 1A59851990955UUNULEUD
a?w%’ua";uﬂiznauﬁwmmaﬁswmwaaumsmﬂﬁwmqnis@nlmﬁalﬁiﬂﬂl%
wadansUszananwasalanslansgui 4.1

Vision System BoxT { —Web CamCamera

UV Light f’fé TR Conveyor Belt
okl x o
Sensor Hi Sensor it f WL\« Sensor |
. 3 x\“ S0
Sorting plane HC . T SR s N | B

O

~4-Induction Motor

Card Interface  usa
|

~

U7 4.1 iswmwaa‘umsmé’wwamss@ﬂuLﬁalrﬂma‘lsﬁwmﬁﬂmiﬁizmamamw

N3V 4.1 ssuups1vapunImnAasnsegnluiielilaglinaianisuszanana
amazUsEnaudeieuees (Senson) S 3 yatenmvasuiumiswestuiield uay
gunsalirneq Jemihivasgunsalsingg finasaldsuoglussuuiiiiaue  aunsouandléi
ATINT a1
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fala o

Gl']i’N‘VI 4.1 ‘VTU’]‘VI‘U@\?E]‘LJﬂi tUNF ﬂﬁﬂ“ﬁ\‘i’]ﬁ@ﬂﬂiuUUﬂUﬁLﬁﬂﬂ

ﬁﬂﬁw‘%nméﬁwﬁfwaqmawmﬁwswswL‘?jﬂ%ul,ﬂalfiﬂaul,%"]ﬁ

a3IvERUNIIINAveInsegniuieln

Sensor |l AndanglugnsnaaunisanAeraansegniuieln
Sensor i Aasseguthssuudauenguiieln

Vision system box

gaaRnRIndeiuuey uaz waeanllauasdansililowmndmsuly
p3vEEUNIANANYaInTEgnluieln

Conveyor Belt

ANENIUB N LNTIR AR D UANTUNDLA DS ADTULAR D UANEWIUA AL

Sorting plane

drudsronnanewugideshnihndauenduilolinueuln
AMUUAMEEDSIIUDLHDS

Interface Card

gunsalulasdynnuardernseninmeuiomesiuiems
Sidnnselindiitenuaumiinuresseuy

Computer

ATUANNITYINIUTDITHUULAZUTEHIANAN NI IUT L ARINAME
TUshnsufiiauulagasansLs MATLAB

amswumaumimmwa\ﬁu‘uumaﬁ]aaumsmﬂmq‘uaqmvmiul,ua"l,ﬂiﬂalm
wlﬂuﬂmsﬂiumawamwauwuumau’l,umiwmumu Buanniauleasialan (Sensor 1) §9
Ansasgdumiesaeny Wevhmwinflunmsesieduiudeld iledimsliusipesaunu
anuadewhiudeldidadniasoumsnndevasnsegnluield. Fesiioumeimni
@09 (Sensor Il) tiavhmiinsiaaeududaldldvngamedtussosifunmussndeaiuuau
(WEBCAM) wasifunmitoshludsesnanadelusinsunsinaounisnndisuesnsegnly
elafifauniusn tegillerasiamosussinaranmiaiadsdanuusinosmunuaoniy
vhamflethdunusenludszuudaenimilalitimsdaueniuidelnludindesiuiuie
ruasnganmavinuessowuidotunundoudiuumesiiian (Sensor Ill) uazs
aumingdituidolilvidunlihnmsnssaey Fadupaunsiuresssuunsageums

andsvenszgniuiileliamnsauandladiguin 4.2
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A5298auTUILalANIY Sensor | [elim—

NO

fednewrunshdudslddnddasiaf
¥

¥ = ' :
daumanndnsvansegnluileln - fe———
uwasvigadag Sensor ||

YNIINTIFHBUMTANAINTDINTLYN
TuiialnanelusuasuiwmuTuNn

g snIuaISLazdIuAaLen
Fuiilalaviunazmealiosy . fl——

Sensor I

NO

Ui 4.2 GureumsiinuvessyuLasRaeun sanmmainseanluilalilagléinalinnns
UszanananIw
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4.2 :Nﬁ)i%Lénwsaﬁnéﬁm%mauqumiv‘hmwzjaaizw
ﬁm%’U’Luﬁasﬁéﬁﬁ]zﬂa"n5@@%5Lﬁﬂmaﬁﬂﬁéf’m%’umu@umiﬁwmwmisw%ws
Usznaugneisastousn fel
4.2.1 asddnnsadinddwdunsiadusunuwesduiiolduuamewiy
dwsunssduiagiminilunisnsadusumisesuislivuaisnu Tng
é’ﬂwzuz‘uamwiﬁaaﬂLLUULLazﬁwmia%’N%vummmmLLamiﬁﬁqgﬂﬁ 4.3

+8V
%) +5V

SN

IRLED PHOTO

TR

Y o Rr2
130 § 1GK§

168

ps

sUf 4.3 2199598nMItndd 1S unsIaTUR ALY UL lAvuA s W

U

4.2.2 139391 8nMTe TN UATUANNITINUYBINBLNBTAINTUNYUENENIY
dwsvasasdaniiesvimihflunisauatnisiisuse welrofdmiuvyy
aemudmiugndestudolilnsdnuasessiaiioonkuiiagyinnsasd unawnse
wandlidsguil 4.6

Interface Card

CD4050

220 VAC i ] —o\L

JUT 4.4 2993BiEnnsefinddinsuniununmaiinuresiewesdmiunguanginu.
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a a ° o § o L2 & '

4.2.3 2asdiannsaiinddmiuaivaueesluawmesineldlunsdauenuiiela
dmiuisasiudiutiagrimiihnlunismuaumavitnureseeshiuemesinely
lumsfnuenduilelnlaedneuzranasiioenuuuiagyinisaiaduaunsauanslanigun

4.5

% O +5v

4
N IC9 3
2 LMS555

Iy
= C1 C2

Interface Card

2 i 22uF  |0.015uF|

O +5v

1C9
LMSs55

2" e By T

2 j 22uF " |0.015uF

Interface Card

Servo motor =

= a a 6o [ ¢ [ Y & !
JUT 4.5 299sBidnvsetinddmiumuauweshiuamesiieldlunsdauenyuiiieln

4.2.4 N3MULMBSING (Interface card)[27]
Afadunasinanieninideuredmiuriminilunisieudedyyin
muqumsﬁwwswdwﬂauﬁama%ﬁ’mzuwﬁqqﬁa%w%um Tnelulasemsisedlsidonld
risdumesinauasuisn National Instriments §u-USB-6009 #uldnwalsAizuil 4.6
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LA R LR T LR LAL N R 5L

Y L L L e LR e

SUT 4.6 MinBulmesinayaau3sv National Instruments Ju USB-6009 [27]

MU 4.6 uapednEiizanisndumeiiviay USB-6009 weaus¥n National
Instruments  TnenieBumefivasudannsoidouradniveeuiinesldmunuriuane
UsB vhlvlaruadannlumsiasaheldon dmivsnvuslasaiudsamantiveinsn
Suwmsinasu USB'6009-atnsnuanaldfisudl 47 wasamned 4.2 iy

N

External T
§ o o ', Power +5.V/200 mA >
b !— Supply

f
@ PEIO o
> X ) oo B
-
3 1 A
& USB USB Micracontrolier ) PY<0.3> ) &
5 ’ o
w =
A CERO<0.72 I ) 5
O

| NV A N
+2 5 V/CAL >
:> 8 Channel v
12/14b°ADC /x

Al <0..7>

SPI

12b DAC | AOC 0

Analog 10 Terminal Block

12b DAC

Uil 4.7 dnwnzlessaiisvesnninduimasivasu USB-6009 [27]
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AT 4.2 aruantRveanisadunasinagy USB-6009

AusuiRvaIn1TnduIesivEY USB-6009

Analog inputs

Differential = 4 Channels
Single-ended = Channels

Input resolution

Differential = 14 bits
Single-ended = 13 bits

Max sample rate

48 kS/s

Input range

Differential = £20 V2, +10 V, £5 V,
4V, 25V, +2V,+1.25V, £1V
Single-ended = +10 V

Analog outputs 2

Output resolution 12 bits
Output range 0to+5V
Outputimpedance 50 Q
Output current drive 5mA

Digital I/O lines

P0.<0..7> 8 lines
P1.<0..3> 4 lines

Direction control

Each channel individually

programmable as input

or output
Output driver type Each channel individually
' programmable as
open collector or active drive
Compatibility TTL, LVTTL, CMOS

USB specification

USB 2.0 full-speed

USB bus speed

12 Mb/s

NgUT 4.7 waemaedl 4.2 anfiuinnsaduwmedivlagu USB-6009 Uszneuludne
wvsudasdyannewasnidufdnea (A/D Converter circuit) 1asulasdnygafineaily
auraen (D/A Converter circuit) uasBuymenviywuuuadnea dnsuihludssendldaiunu
’N'«DiaLﬁﬂwiaﬁﬂﬁﬂ’lﬂuaﬂﬁhxﬂiﬂﬂLi’lﬁ]ﬂ‘ffm%ﬂﬁuLG\@‘ELW?{ﬁIumimUQQJﬁ’Juﬁ’N9] YBITZUY
asvdounasnénsuasnszgrluielilagldinedanisussmiananmisuandugui 4.8
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JUN 4.8 M3ndumesidlunisnauauadIusingeg ¥995sUUi

minduinadivd(interface card)

FIE ) .
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4.2.5 29959tannsatinddmiunnasansin

3
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paNLUULaEYINNNsasTuIngasauaadlafeg Uil 4.9

st F1 T1

FUSE
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Ic1

JUT 4.9 19Bidnvselinddmiuunaednglv
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4.3 §asrasounisandsvansegnluiileld

dnsugnsanasunsmndnavesnsegnluiioln sgvimihilunisdneguiuideln
e‘i’m%’uﬁwhﬂ%‘lumsmwaaumsmﬂﬁﬁwmﬂS:ﬁ@Jﬂ’LuLf:alﬂTm&J'l‘z?t,wﬂﬁﬂmwszmamamw R
gUseneuludiegnsiadeu ndeduuny uasunasiudauasdansilaloan
TnefisneaziBuaded

4.3.1 A58
dwiulassahesganagevasyhimgliimaniieannisavieuseuas

LLaS{]a\‘lﬁULLE‘N‘i]’]ﬂﬂ"l&luaﬂL‘i’m’l’SUﬂ’)‘u%dé}ﬂ‘lﬂmﬂﬂiﬂE%I’N‘UB\TQIG\S’JR]Z‘IE]U&’]N’ISQLLaﬂﬁlﬁﬁﬂ
JUM 4.11

JUi 4.11 dnwaslassaiisversinaeu (mie : Taduns)

4.3.2 nasaiunAy
v < ) = A o [ i
naosiuuanlglunisduninduauiiethluuszanananinlanendsedilely
lassuiifiondesivuan Gumnzuinsiuyszsgnaldnumsiziisiagnuasmasléiie

v =

mlumuviesnann FaeaziBuauavauaudindoniuuny Adenldaunsauandunisned
4.3 ag5Un'a 12
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= wa v o o & v
A1914% 4.3 ﬂmﬁﬂ‘UW‘U@ﬂﬂaaQL?ULLﬂlW]La@ﬂI‘U

ndas WEBCAM OKER OE-177

ANNAZLBYR 16 Mega pixels

Resolution 2.0 M pixels up to 16.0M by
software

Frame rate 60 FPS

Info noise rate 48dB

Focus range 30mm-infinitive

OS support (Plug and_Play)~|"Window:
NT/2000/XP/Vista/AVindows
7(32/64 bit)/Mac OSX

sUT 4.12 ndaaiuuAy (WEBCAM OKER OE-177)

4.3.3 uwwdsnidauasdansilalowan [3, 28-29]

wiastilauasdansihiloamduuvasindadmsuldlunisnssaeumns
andnsvesnszgnluiloln Saaondansillowanvievasayd (UV  Lamp) dduunnien
thinlduszgndldnulunisnnauagiinnesiing (Detection and Analysis) 1flasarnansuns
silmauiiamsifemaiduddivoniuldnelfuadanshloandunizonii Ufisenses
ua (Fluorescence Effect) lsntihionamautfdunuszgndtunuldvansussian sauda ms
AU Re1303uae (Fluorescence Analysis) Tnevaealniithurlduuseanniandu
%1l Low-pressure Mercury-vapour Lamp Black Light %30 Black Light Blue FHSIE UVA
AN IR UTENL BE0nN: (360-380nm:) -denAuiinanouauenfeasnnvi g
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vesmsFesuamigeasanuildodiedain Inslulasimsiselitaslivasasansileanae
avunduilelifiinnamaaey wasyifasaduvuideliaslfifanisduamgontisa
s (Fluorescent) a1nuiselruasnsegnllugiuaiueniedu Ussanss 365-450 nm - Tag
ANN5ANE [3] ﬁ'wLﬂéaaaLﬂﬂstwQaa‘[iﬁma% (Spectrofluorometer) wuindlevinsane
uaseifinuemady 360 nm aswunszgnldeziAnmsidwuamigesisaluiiiruemadu

390 nm qqmnﬁmam’lugﬂﬁ 4.13

EMISSION SPECTRUM FOR CARTILAGE
FROM CHICKEN AT EXCITATION 340nm

390 nm

FLUORESCENCE INTENSITY *

i [l l‘ RAD)
850 400 450 500
WAVELENGTH fnm]

JUTl 4.13 hwazanudilunisiUduasgeasasuivansegnlnidiovhnmanemeouae?
AINETIAGY 340 nm [3]

mﬂiﬂﬁ 4.13 9% Lﬁud%ﬁav‘hmimaLLaaa‘immanﬂﬁu 340 nm aduy
nimnln%umsmaqLLanaaaLsawumwmmmuﬂau 390 nm - gaaln Fatumnisada
WaLma%‘[ﬂa’lmmqmmmmfmauﬂivmm 390 nm #1u LLﬂ’J‘LI’maax‘iL’JULLﬂﬂJN’Iﬁ]Uﬂ’]WLH@IﬂW
vmegey (agldfamesinainueneauiilidainiseenty) mﬂwlﬂmwmamis;ﬂﬂlﬂwm
auaiannninduiduideld) sndudahamdedldhuvhnisesammsandiawes
ﬂsuﬂﬂimualn“lﬂsﬂ‘umﬁuﬂmiﬂsumamamwma“L‘Ui&mmamumm%mmmummh wnay
‘lumwmwuﬂn%uamwaaam'u (Accept) LLﬂﬂﬂm’m’J’]Lﬂm‘ﬂ%ﬁﬂl’lﬁl”LLﬁﬂx‘]Nﬁl@JEl@iJiU
(Reject) LLavﬁﬁmie’iqé’mmmmmﬂﬂ%’waLmaiLwaﬂmiuLualnwumimnmwaaﬂivﬂn‘lu
LualnmmmaauLLa';"Lafmeumwmwmmnﬁaaﬂ“l,ﬂmmmuvawsumLualﬂwumimﬂma
suaaﬂiumluLualﬂlﬂmmiﬂmwnﬂi"ﬂﬂa@ﬂmﬂLu@lﬂ@ﬂﬂsa

dwunaonlnfiliuasdansilloan ”Luﬂmuumac-nfuummnmwma
UStniaeeg sUT 4.14 Tnenaeafidenldanunsauansfaguil 4.15 Sanaoniidonl4is

wa o o v c’l’
ArastRfmhgalunsthinldiiensaseululasensi
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JUr4.14 ssthraviaen il vuassanaalslaan 29]
T5 16mm BL8 UV tube 12" 8W-(UVA)

Wraayiolstfiustescent lube fapforbery delecion 47 spécial™glow frthe dak”
fightingeefietss
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: ot
12 s272 e
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4.6 Waunsunsraseumsandsvasnsegniuiielilnglfiedansussanananm
dmdulusunsunsvasunsaniaesnseanluidaldlaglfivadanisussmananm

wUsznoudedanedfiu 2 dwde Saneifiulunisusnamvssnsegnldesnainiileld uas

Sanesfiulumsmenfiuiivesnsegnln fseasiBunseluil

4.6.1 Sane3fulunisuennmeasnszgnliaananiidals
e‘i’m%’ué’aﬂ@%ﬁuﬁasﬁﬂwﬁnﬁluﬂwﬁLLaﬂﬁuﬁﬁ‘uaaﬂis@nlﬁaaﬂmﬂLﬁ@lﬁuaz
anennu Taedana3fiulunsusuananan mazldsana3fiuuuuieiiu (K-Means clustering) @4
Lﬂuﬁaﬂa%ﬁuﬁ’l%ﬁ’uaEJ"NLLW‘;’Mma’lum’ﬁLﬂﬁsﬁLLﬂma;wﬁa;ga (Clustering Analysis) 1ne
é’ﬂwmz‘ﬁgumauﬂ"uiﬁwmusuaqé’aﬂa%ﬁuamﬁml,amlﬁﬁagﬂﬁ 4.18

START

Read the chicken image

v

Convert chicken Image from RGB
Color Space to L*a*b* Color Space

4

Classify the Colors in 'a*b*' Space
Using K-Means Clustering

v

Label Every Pixel in the Image Using
the Results from K-MEANS

+

Create Images that Segment the
Image by Color

JUT 4.18 danasimulunisuenamaansegnlisenainilleln

mngﬂﬁl 4.18 miLLEmmwmmnssQﬂlfiaaﬂ%mLﬁaid ssBuandumaudl 1 nsluan
amdrenmduielifidiediendsaiunay mnﬁ?umwﬁléhzgﬂﬁﬂlﬂﬂszmawamﬂlu
Fane3iu Buanmsulasnmdilduanssuud RGB Wusyuuduuu L*a*b Color Lilenanu
felunisuendvesnnm 9inilld K-Means Clustering L'ﬁaLLaﬂmwmamisQﬂlﬁaaﬂm
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4.6.2 Sane3ialunmsmenfiufivesnsegnld
FwduSanasfudiuiasyimhilunsiunamanvesiufivesnse antnlaely
mwwlmmﬂaaﬂaw:ﬂumiLLEJﬂmwsumﬂivmnlﬂaaﬂmmuﬁﬂﬂ m’meammmmmwumm
mumaumsmwuwsuaqnsvﬂrﬂ,ﬂmmsaLLamlmmsUw 4.19

START

Read the image : segmented_images

v

Convert RGB image to grayscale

:

Thresholding

v

Measure Area of Chicken bone

Calculate % Checken bone

3UN 4.19 Saneslunrsmeniiuiivesnsegnl

mﬂsﬂw 4.19 mumaumwwmwmaanaswm’tumsmmwummnivﬂn 51
mﬂmmwwlm'maaﬂasmﬂ,umiLL&JﬂmwmaqmvﬂﬂlﬂaaﬂmﬂLualﬂmuﬂaamivwalw
nanewdiy Grayscale 91ntildAds Thresholding ioudasinmlvinaneilugUaesdoya
finwa (Pixel) fiasssedu sunsuseluAonstuswiuiinwareddlunsaznwdievinnis
ﬁﬁmmLﬂuﬁﬂﬁuﬁ‘uamsanldaaﬂm
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Error (%)
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Types

Fluorescent light

Ultraviolet light

RGB
Image

Graysacle
Image

Tresholding
Image
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Types

Fluorescent light

Ultraviolet light

RGB
Image

Graysacle
Image

Tresholding
Image
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Types Fluorescent light Ultraviolet light

RGB
Image

Graysacle
Image

Tresholding
Image
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Types

Fluorescent light

Ultraviolet light

RGB
Image

Graysacle
Image

Tresholding
Image
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Types

Fluorescent light

Ultraviolet light

RGB
Image

Graysacle
Image

Tresholding
Image
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Types Fluorescent light Ultraviolet light

RGB
Image

Graysacle
Image

Tresholding
Image
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Types Fluorescent light Ultraviolet light

RGB
Image
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Image

Tresholding
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Types

Fluorescent light

Ultraviolet light

RGB
Image

Graysacle
Image

Tresholding
Image
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Types

Fluorescent light

Ultraviolet light

RGB
Image

Graysacle
Image

Tresholding
Image
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System Development for Chicken Bone Inspection Using Image Processing
Apinai Rerkratn'? and Anucha Kaewpoonsulk’
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Abstract: This paper preseits system development for chicken bone inspection using image processing. The proposed
systemn consists of conveyer belt, ultraviolet (UV) lamp, webcam camera. electronic circuits, interface card and
computer. K-means clustering and thresholding techniques are used for inspection of chicken bone, The image segments
are used to calculated area of chicken bone. The experimental results show that the proposed system can inspection of
chicken bone. - ’

Keywords: Chicken bone, Bone inspection, Image processing. Non-destructive testing

1. INTRODUCTION . bone inspecfion using image processing is shown in

Fig.l. '
Computer vision and image processing techuiques are
widely used in food industry and food manufacturing

Crrapar el

[1-3] such as fishery products. fiuit and vegetable e
products, meat products. seafood products etc. Computer
vision and iinage processing rechniques are use to quality =T
evaluation of many food producis such as quality ;
inspection of pouliry carcasses. quality evaluation of meat
cuts, quality measwrement of cooked meats. qualily ;
evaluation of strawberries, citrus fivits. apples, Quality :
Evaluation of Pizzas, Quality Evaluation of Corm etc. -
Frozen chicken and processed chicken are importance
products of Thailand. Many countries import -frozen
chicken from Thailand. The products are very popular in
many countries because they ate ingradients for various
kinds and cheaper than other kinds of meat. The quality
of frozen chicken is based on size, weight and freshness.
Major problem in many frozen chicken product is Fig. 1 Schemaric diagram of proposed system for
remained have bone in side. Mauy researchers propose chicken bone inspection using fmage processing.
1ethod for bone inspection in frozen chicken [4-8]. J - o
Jensen et al used UV lamp to exposed ultraviolet light From Fig. 1. the pfopgsed system cousists_ of
about 340 nm and any fluorescent radiation emitted by conveyer belt, UV lamp, webcam camera. electronic
chicken bone which intensity is proportional to the circuits, interface card and computer. Conveyer belt
amount of bones in the frozen chicken [4]. N.I.B.. uses for transport chicken to inspection box. UV lamp
McFarlane et al. presented detection of bone fragments uses 10 expose ultravioler light about 340 nm to chicken
in chicken meat using X-ray backscatier [5]. Seung sample. Webcam camera employs for image capture.
Chul Yoon et al. presented bone fragment detection in Computer employs. for control system and image
chicken breast fillets using diffuse scattering patterns of analysis.
back-ifluminated stuctured light [6]. Lino R: Correia ef ,
al. presented ulivasonic derection of bone fragment in 2.1 Image acquisition system.
mechanically deboned chiclen breasts [7]. S. C. Yoon &t Image acquisition system is used for image capture
al. presented bone fragment detection in chicken breast and stored. A digital image of chicken is captured and
fillets using wansmitfance image enhancement [8]. stored in the computer before analysis by proposed
However the above mentioned systein is very expensive. algorithim. The iinage acquisition system consist of :
In this paper presents low-cost system for chicken bone 1. Notebook computer system is used for
inspection using image processing. image stored and image analysis.
2. A webcam camera with 5 megapixels of
2. PROPOSED SYSTEM resolution with USB interface for image capture. .
' 3. Two ulwraviolet lamps (UV lamps) radiate
The schematic diagram of proposed system for chicken uitraviolet light in the range between 315-400 mn.

+ Apinai Rerkeatn'is the presenter of this paper.
978-4-907764-45-6 PR0001/14 ¥400 © 2014 SICE 1344



SICE Annual Conference 2014
" September 8-12, 2014. Sappora. Japan

4. A wood box where the UV lanps and the
camera are placed. The interior walls of the wood box
are painted black to minimize background light.

Vistbn-Systetn Buy

V\-

(}Itm\i-uci\kixz oot Tamp

Chighen

F)

Converyer Belt

H lenuge

§  Avguisition

Catupater vanivil

Fig. 2 The schemaric diagram of image acquisition
Systenl

2.2 Iinage analysis.

Chicken image from the image acquisition System is
used for bone inspection by inage analysis. Image
analysis algorithin is separate into two parts as shown in

Fig. 3 and Fig. 4.
START

Read the chicken image

!

Convert chicken Image from RGB
Color Space to L*a*b* Calor Space

)

Classify the Colors in "a*b*” Space
Using K-Means Clustering

v

Label Every Pisel in the Tmage Using
the Results from K-MEANS

v

Create Images that Segment the
Image by Color

Fig. 3 Algorithm for color segmentation.

70

Fig. 3 shows image processing algorithm for
segmentarion of chicken. The algorithm is based on
K-means clustering [1].[9-10]. Two classify images
were generated by this algorithm. Segmentation of
chicken images are chicken flesh and chicken bone.

START

Read the tinage ¢ segmented_jimages

v

Convert RGB image to grayscale

v

Thresholding
Measure Area of Chicken bone '

v

Calenlate % Checken bone

Fig. 4 Algorithm for area calclilation of chicken bone.

The segmentation inages are used 1o calculate area of
chicken bone by algorithm. as shown in Fig. 4. The
algoritiun is based on thresholding technique [1].

3. ENPERIMENTAL RESULTS

To evaluate the performance of the proposed algorithm
for calcnlate area, rectangular objects with size of 1 to
100 cm® was used in experiments. Fig.5 shows
rectangular object for use in experiments.

Fig. 5 rectangular object for use in experiments.

We measured the real area of objects and compare
with calculable area of the proposed algorithun. Fig. 6
show percent ervor-of calculable area,

1345
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Ve
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Error (%)

0 20 40 1] 80 100 120

Area of objects (cm”)

Fig. 6 percent error of rectangular objects with size Fig. 9 Chicken sample for experiments.

of 110 100 e,

From Fig.6 show maximum error of the proposed
algorithn is 3.479 percents. To evaluateth s from
thickness of objects. rectangular-objects with.thickness

of 1 to 5 cm was used in expe
rectangular object for use inexperiments:

i

Fig. 10 Iimage/of chicken sample afrer used UV lamp to

exposed nlmavialet lxght.

Fig. 7 rectangular object-{for usé in experiments.

We measured the real areacof objects-and compare
with calculable area of the proposed algorithm. Fig, 8
show percent emror of calculable afes

5
1 - a

s 11 7 - oty SR

e~ Fiz. 11 Segmentation images of chicken bone.

= 03 1 2 3 4 B 6

Thickness of objects (cm}

Fig. 8 percent error of rectangular objects with
thickness of 1 1o 5 cm.

From Fig. 8 show maximumn emror of the proposed
algorithm is 2.484 percents. To verify the performance
of the proposed system. chicken with bone are used for
experiment. Fig. 9 shows chicken with bone for testing
thiesproposed systeny.

Fig. 12 Segmentation images of chicken bone after
thresholding,
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The Fig. 10 shows fluorescent radiation emitted by
chicken bone. Figs. 11 to 12 show segmentation images
of chicken bone and segmentation images of chicken
bone after thresholding, respectively. The percentage
calculation of chicken bone is abour 2.95 percent.

4. CONCLUSION

System development for chicken bone inspection using
image processing has been detailed in this paper
Resulfs of some preliminary experiments with chicken
sample has been shown performance of the proposed
system. In experimental results show that the proposed
system can inspaction of chicken bone.
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