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CLASSIFY THE QUALITY OF CERAMIC BRICK
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Trueong CDCN Sao Do Truong Dai hoc Bach khoa Ha Ngi
TOM TAT

Bai bdo da nghién ctru va dé xuét iing dung mot sé thuat toén xir ly hinh énh thu duoc tor
camera sé dé tao véc- to dac tinh phéan loai chét lwong gach ceramic. Ttr dnh ctia mbi méu gach véc-
to déc tinh sé duwoc tinh toén va duwa ra gébm céc thanh phan nhw d6 sai léch kich thuéc, mé canh, st
géc, dé vubng goc cla cac canh tuong ting va c6 ké dén vét san, vét xuéc bé mat. Cac véc-to dic
tinh nay cé thé duroc str dung dé xay dung cac mé hinh nhan dang dat hiéu qua cao. Két qua nghién
ctru nay phéi hop véi mé hinh mang no ron logic mo TSK, da duwoc kiém nghiém trén 340 méu gach
ceramic clia nha may gach Sao Dé- Hai Duong cho két qua tét, ty 1é chinh xac trong phéan loai dat
97,8%. M6 hinh c¢6 thé duwoc trién khai dé xay dung céc thiét bi tur déng phéan loai gach ceramic mét
céch hiéu qua, nham khac phuc céch phén loai thi céng ma hién nay cac nha may dang thuc hién.

ABSTRACT

This paper proposes some algorithms to generate the feature vectors of the ceramic tiles from
their image acquired from digital camera. For the picture of each ceramic tile a feature vector is
calculated containing different features such as error of dimensions, chipped sides, chipped angle, the
angle of correspond sides and other defects (scratches, grits). These feature vectors are later used in
pattern recognition system with Takaga-Sugeno-Kang (TSK) fuzzy-neural network to detect the class
of the ceramic tiles. With the accuracy about 97,8% for the testing set of data (340 samples of ceramic
tiles produced by the Sao Do Ceramic Tile company in Hai Duong province). The solution can be used
effectively in an automatic sorting system of ceramic tiles to replace the human workers.

I. PAT VAN PE to didc tinh phan loai chit lugng gach ceramic
dua trén anh chyp tir camera s6 va két hop
mang noron TSK (Takaga-Sugeno-Kang) trong
xtr 1y véc-to dic tinh dwa ra két qua

Nganh san xuét gach ceramic & Viét Nam
dugc hinh thanh cach day 15 nam va dang da
phat trién manh m&. Tir 2 nha may gach ra doi
nam 1992-1994, dén nam 2005 ca nudc ¢ trén 11. MO HINH CAC BUOC XU LY ANH

\ ’ 7. A A ‘A 2
50 nha may gach véi cong suat 150 triéu m*, _
- A - , \ , A > Nhap dif liéu da a
nam. Pén nam 2007 cac nha may, cong ty mo m

rong san xuat, dua cong suat Ién trén 200 tri€u

m? nam. Doanh nghiép Nha nudc chiém 33,4%, Khi tién xit 1y tin higu
‘A A < A 0 1. Tach déi tugng
doanh nghi¢p tu nhan chiém 45,8%, doanh 2. Chinh sang
LN A r \ - A 3. Chinh kich thuéc
nghiép 100% von nudc ngoai chiem 20,8% [3]

.

Khéi tac dac tinh mé hinh:

Trong cac ddy chuyén san xuit gach

ceramic cac cong doan cua qué trinh san Xuét 3 Setlgon koh tuc
da duogc ty dong hoa rat cao. Cong doan phan 3. Vétaibe

loai san phim con thyuc hién thu céng do con L e

nguoi dam nhan trong viéc xac dinh mot $6 v
thong s6 ky thuat nhu: Sit goc, mé canh, vét Khéi mé hinh nhan dang
san, vét xudc, vét nit nén ty 1€ chinh xac trong

phan loai chua cao, udc chimg 94-95% [5]. Bé v

khic phuc ton tai ndy, trong bai bao tac gia dé Khéi kidm tra mé hinh

xuit cac thuat toan ing dung xir 1y anh tao véc- —
Hinh 1. So do khoi mé hinh nhiém vu
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2.1 Phat hién bién (tach ddi twong)

Pi c¢6 mot sb phuong phap phat hién
bién dugc dua ra nhu phuong phap toan tir
phuong phap gradient,

Laplace, toan tu

Sobel,[1].

Hinh 2. Anh goc chuyén vé dang xdm

Dua vao dic tinh chénh 1éch mau cua nén
va doi tugng gach nén ta s€ dat nguong d€ phat
hién bién: [7]

a 200 460 ED‘D SSD 1 D‘DD WZ‘DD 1 4‘DD 1600 1800
Hinh 3. Mikc xdm tai mot hang cia ma trgn anh

Ttr hinh anh nay ta c6 thé dat ngudng cho
vi€c phat hién bién. Theo hinh trén thi ngudng
dat t6t nhat 1a N=100. Nhu vay khi tién hanh
quét anh tir trén xudng dudi, mirc sang s& ting
dot ngodt khi gap ddi tuong, sy thay d6i nay phat
hién dya theo ngudng dat, cac gia tri min, max
tuong Gng chinh 1 bién déi twong nhu hinh 3.
Thuét toan cu thé phat hién bién trén va dudi
nhu sau:

- Nhap anh dau vao

- Xét lan luot tirng cft cua ma trin anh

- Xét tat ca cac diém anh thudc cot nay, tai
diém nao c6 giad tri mitc xam 16n hon gia
tri nguong dat trudc thi luu lai

- Gia tri min cta tap hop diém nay 1a bién
cua canh trén. Gid tri max cua tdp hop
diém nay la bién cua canh duoi.
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Hinh 4 14 bién cua dbi twong dugc tach
theo phuong phap phan ngudng.
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Hinh 4. Khung doi twong da duwoc tach

Do céc canh cta gach bao gio ciing c6 do
cong, vénh nhit dinh dé tién cho viée xur ly cac
dic tinh ta chuyén cac canh nay gan dung 1a cac
duong thang Gia sir ta can chuyén bo sb nay
vé duong thang c6 dang:

y=ax+b

1

Céac hé s6 a, b dugc tim theo phuong
phap binh phuong cuc tleu Tic 1a can tim cac
hé sb a, b sao cho sai sb E tinh theo cong thirc
sau dat nho nhét.

:%iz;:[yi —(@ +b)F >min ()

Sai s6 E s& dat cuc tiéu khi a, b 1a nghiém
z Yi
i=1

cua hé phuong trinh:
a
X =
b n
RS
i=1

Qx) n
i=1
n ) n
Qx5 Oox)
i=1 i=1
Két qua hoat dong cua hém duoc mo ta
trén hinh 5. Trong do, duong s6 1 la cac diém
bién can xac dinh canh, con dudng so 2 1a canh
bién thang tinh theo duwong binh phuong cuc
tiéu.
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Hinh 5. Puong thing xdp xi theo canh bién
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2.2 Chuén d¢ sang

Phirong phdp: Chon anh mau dau vao co
murc sang gilra cac phin cta gach 1a déu nhau,
ta chuyen d6i mirc sang ciia cac mau khac theo
mau nay, qua trinh chuyén d6i nay dugc thuc
hién theo ham tuyén tinh f =ax+bvoi x 1a
mirc sang cua d6i tuong can chinh, f 13 muc
sang clia dbi tugng sau khi chinh. Ung véi gach
mau cb cac gia tri do sang d ta tim cac hé s a,
b sao cho f ~d. Cac hé s6 a,b dugc xac dinh
theo phuong phap binh phuong cuc tleu nhu
trén cho mot sé diém duoc lwa chon miu trude
c¢6 mic xam dic trung cho toan anh va dugc
chon nhu trén hinh 6.

Tuyén tinh héa mirc xam tai cac diém
nay gitra cac anh khac nhau ta thu dugc cac hé
s6 a, b. Gia str anh can xu 1y ta gap phai la anh
duoc chyp trong diéu kién do sang kém. Thé
hién cu thé trong lugc dd muc xam histogram
va trén bé mit hoa van nhu hinh 7 [4,6].

Hinh 6. Vi tri cac vung dwoc chon dé chuan sang

100 150

Hinh 7. Anh ¢6 énh sang kém va histogram

Theo lugc do histogram thi cac diém da
co dan vé gbc 0. Po sang cua anh giam xudng
o rét. Két qua sau khi chuén héa muc sang,
anh t6i c6 muc sang duoc cai thién hon rat
nhiéu.

0
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Hinh 8. Anh da duwoc chinh énh sdng va histogram
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2.3 Phan tich déc tinh sirt goc mé canh
*Mé canh

Xét mau gach co vét mé tai canh nhu hinh 9:

Vitr gdc st

Hinh 9. Gach ¢6 vét sirt Iém & canh

Trudc tién ta s€ chuyén anh vé mic xam,
sau d6 liy mitc x4m tai canh qua vét stt ta c6
dugc d6 thi nhu hinh 10

5 i i i i i i VP
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Toa di theo cot
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Hinh 10. D6 thi mirc xam thay doi tai vi tri cé
vet sut

Dé co thé dua ra duoc thong sd cua vét
sirt ta tiép tuc loc canh theo phuong phap thay
ddi ngudng. Két qua, ta nhan dugc do thi véi

vét sirt dugce hién 1€n kha 0.
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Hinh 11. Hinh dnh vét siit khi loc canh theo
phuwong phap phan nguong

Pé xac dinh kich thudc vét sit, ta xac
dinh duong thang x4p xi bién canh t6t nhat theo
cong thirc binh phuong cuc tiéu (2). Sai léch
gitta duong thang dugc chuin hoa va canh thuc
té dic trung dic tinh st goc cua dbi twong nhur
hinh 12:
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sai léch(pixel)
=

I
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Hinh 12. Do thi sai léch cua canh co vét st

so voi dwong thang xap xi

Céc vét m¢ canh duoc loc ra va ghi lai
theo cac thong s6: Ma tran dir ligu 6 cau tric
gom 4 cot, mdi cot luu thong sO can dua vao
mang cia 1 canh ctua d6i tuong. Mdi hang
tuong Ung biéu dién dic tinh cia mot dbi
tuong. Tai mdi canh ta luu téng dién tich cac
vét mé. Pdi v6i trudng hop canh cong vénh 16n
dugce coi nhu 12 mot vét mé 16n.

* Sut goc:

Theo quy dinh thi loai gach ma co vét sut
t6i da 1a 3+10 (mm) thi thudc loai 4 vi vay ta
cit cac goc véi cac chiéu theo timg canh la
15x15 (mm) dé dam bao phan loai dung gach
khi c6 gbc sut lon

Hinh 13. Hinh anh gach co goc st lon

Viéc phat hién goc sut cling tuong ty nhu
viéc phat hién cac vét sit canh, vét sut ciia goc
cling dugc phat hién thong qua viéc dat ngudng
dé phat hién ra bién that cua canh tai lan can
goc, dudng bién nay s& mang thong tin cua vét
sit. Hinh anh vét sut theo truc x va y clia goc
sut trén nhu trén hinh 13.

Loc canh theo truc x ta dwgc hinh anh
duong bién canh nhu sau:

Hinh chigu e

Hinh 14. Dé thi vét sit canh theo truc x dwoc loc
theo phuwong phap phdn nguéng
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Loc canh theo truc y ta dugc hinh anh duong
bién canh nhu sau:

Hinh chigu cla gac st theo truc
oo T T T T

. picel)
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Hinh 15. Dé thi vét sirt canh theo truc y duogc loc
theo phwong phap phdn nguéng

Theo goc sut trén ta ¢ cac théng sd cla
goc nay : Ma tran dir li€u dua vao mang co
dang mx4 voi m 1a s6 hang tng véi mdi hang
la dic tinh ctia mot ddi tuong gach, 4 cot ing
v6i dién tich géc st ciia 4 goc. Dién tich goc
sat dugc tinh gin ding theo cong thirc:
S=05-x-y

2.4 Phan tich dac tinh sai léch kich thwéc

Sai léch kich thudc 1a sai 1éch cua cac
canh so voi chicu dai quy dinh va sai 1éch gitra
cac canh véi nhau.

Trude hét ta tinh khoang cach that cua
canh, d6 1a khoang cach gitra hai diém goc lién
tiép cua doi tugng

Ck :d(Ak’AkmodMl);k:ﬂ; (4)

Sau do tinh kich thugc chuén cua canh A,
kich thudc chuan nay tng vadi gach loai 1.

Sai sO can luu:

E, = S -4 ()

A

Ma tran dit liéu dua vao véc-to dac tinh
c6 dang mx4 v6i m 1a s6 hang tmg v6i mdi
hang 1a déc tinh cua mét dbi tuong gach, 4 cot
ung voi sai 1éch cua 4 canh so vdi chuén (ldy tri
tuyét d6i). Sai léch nay 1a thong s6 Ey tinh nhu
trén. Gach c6 chat lugng tot thi ti 1¢ nay s& xap
xi bang 0.

M@t trong nhiing dac tinh di kém voi déc
tinh sai 1€ch kich thudc 1a dac tinh vudng goc
cia hai canh k& nhau. Hai duong thing
y=ax+b va y=a,x+b, vuong goc véi nhau
-8,
toan nay cac ddi twong xét co cac canh gan
song song v4i cac truc nén cac hé s6 a—0

thi tich hai hé s6 goc =—1. Trong bai

i
200+ (pixel)
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mg v6i duong thang song song Vi truc X va
a—> oo ung véi dudng thang song song véi truc
y dé tranh truong hop a—>oo ta dwa dang
duong thing vé dang sau.

Dbi véi dudng thing song song véi truc x
tadua vé dang y=ay+b

Dbi véi duong thang song song véi truc y
ta dua vé dang x=a,y +b,

Véi cac hé s6 a— 0, vi vay kiém tra didc
tinh vudng goc trong truong hgp nay ta xét
tuong quan giira hai hé s6 a,va a,

Cu thé thong sé luu vao ma tran trong sd
liéu c6 dang mx 4 véi m Gng véi sO luong cac
ddi tuong, 4 cot tmg voi hicu E =|a —ay| voii,
j la chi sb cua hai hé sb goc cua hai canh ké

nhau. Nhu vdy san pham dat chét luong t6t néu
nhu E—0

2.5 Phén tich dic tinh vét san va vét xuée

Hinh anh gach c6 vét cac vét san va vét
xudc trén bé mat hoa van

Hinh 16. Anh doi tuong co Vét san va vét xudc

Diem anh

)—'\7; tri Vet st

1200

1400

Hinh I7. D6 thi mirc xam qua vi tri co veét san

Ta thay tai nhitng diém c6 vét san, xudc
nén mau thay dobi dot ngdt, mic xam tai chd vét
san, xudc giam xuéng r6 rét nhu hinh 17.

Pay la nhitng diém khong c6 quy luat, vi
vay ta dé xuét hai phuong phap dé loc vét san,
xude ra khoi déi trong nhu sau:
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Phurong phdp thir nhdt: Trir anh. Anh xét
s& dugc so sanh va trir di anh mau, tai nhitng vi
tri c6 vét sam, xudc muc sam s& thép nhét sau
phép trir, tng dung phuong phap loc phan
ngudng (threshold) ta s& loc dugc vét sam,
xudc ra. Dé phuong phap nay thyc hién tot,
truge khi loc vét sam ta can ¢ qua trinh tién xir
ly tot.

Phuong phdp thir hai: Loc dya vao dic
tinh d6i xtmg ciia hoa van. Ban than hoa vin
ctia gach ceramic 1a dbi ximg qua tim vi vay
khi ta xoay gach di 90° hodc 180° thi vi tri hoa
vin van khéng thay doi. Tiép tuc ung dung
phuong phap trir anh, trir anh ddi twong xét va
ban than né khi dd duoc xoay v6i goc 90° hodc
180° céac dac tinh ddi xtung s€ bi triét tiéu. Cac
vét 161 s& con lai trén nén. Tiép tuc ap dung
phuong phap loc ta s€ loc, phan ngudng ta thu
duoc cac vét san, xude [1],[4]

Két qua cua phuong phap nay duoc thé hién
0 hinh sau:

Hinh 19. Cdc 16i con lai
sau khi loc

Hinh 18. Gach c¢é vét
san vet xuoc

Do miurc sang gitra cac hoa vén trong cac
anh van c6 sy chénh léch nén sau phep trir anh
con lai van chua hién 16 vét sam va vét xudc.
Tiép tuc ap dung loc, phan ngudng aé loc cac
thanh phan nhidu con lai va chuyén anh vé nhj
phan khi d6 cic phan tir c6 mirc xam thap s& bi
loc con lai tai vi tri cac vét xudce, vét sam murc
xam cao s€ ung voi mirc 1. Khi ta s€ loc dugc
vét sam va vét xudc. Doi v6i hai dic tinh nay ta
luu s6 pixel c6 muc sang =1 (ing v6i mic
sang) sO pixel nay cang lom, s6 vét sam, xudc
cang nhiéu va ti 1& nghich véi chat lugng gach

I1l. KET QUA CAC VEC-TO PAC TINH

Cac véc-to dac tinh duoc tao ra voi 16
chiéu, cu thé nhu sau:
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1. Céc chiéu tir 1 dén 4 1a dic tinh sai 1éch kich
thuéc cia 4 canh. Chiéu 1 ung véi canh thi
nhat, chiéu 4 ing véi canh thur 4.

2. Céc chiéu tir 5 dén 8 1a dic tinh mé canh cua
gach moi chiéu tuong tng v&i mot canh.

3. Cac chiéu tir 9 dén 12 1a dic tinh sut goc cia
cua doi tugng. Moi chi€u tng voi ddc tinh sut
gbc cua mot goc.

4. Cac chiéu tir 13 dén 16 1a ddc tinh vudng goc
ctia d6i twong. Bat dau tir chiéu thir 13 ung voi
dic tinh vudng goéc cua goc thir nhét, chiéu 16
ung véi dac tinh vuong gbéc ctia goc thu 4.

Tap sb liéu vao bao gém hai tap sb liéu
duoc chia ngau nhién tir tap 340 mau gach ban
dau: 225 mau gach cho qué trinh hoc, sb con lai
dugc ding cho qua trinh kiém tra. Ung v&i mdi

mau gach, véc-to dau vao gom 16 chiéu nhu da
md tad & trén, dau ra Gng voi 4 muc cu thé:
d =0 (Gng vai gach loai 1), d =0,33 (ung voi
gach loai 2), d =0,66 (Gtng vdi gach loai 3) va
d =1 (ng voi gach loai phé pham).

IV. KET LUAN

Phuong phap xtr 1y hinh anh va tinh toan
cac véc-to dac tinh gach ceramic trinh bay trong
bai bao da cho phép xac dinh véc to dac tinh
cta anh dau vao ddi tuong nhan dang 1a gach
ceramic. Cac véc-to ndy cho phép ching ta st
dung dé xay dung cac mo hinh nhan dang dat
hi€u qua cao. Thuc té da duoc kiém nghiém véi
mo hinh mang no ron TSK [8] véi 340 mau
gach Nha may gach Sao P6 - Hai Duong cho
két qua tét. Ty 18 chinh xac trong phan loai dat
97,8%

TAI LIEU THAM KHAO

N g bk~ Do

Lwrong Manh Bd, Nguyén Thé Thiy; Nhap mon xir Iy anh s6; NXBKHKT, 2003

Nguyén Phiing Quang; Matlab & Simulink; NXBKHKT, 2003
http://www.vnchannet.net/news/kinh-te/200709/thi-truong-gom-su

Téng quan xir Iy anh http://vocw.edu.vn/content/m11079/latest

Nuovafima http://www.nuovafima.it/uploads/pdf/NF_ ADVANCHECK _IT-ENbassa.pdf

Images Processing Toolbox for Use with Matlab, www.mathworks.com

Tran Hodi Linh, Dinh Vin Nhwong, Nguyén Thanh Trung, M6 hinh tao dic tinh phan loai chét

luong gach ceramic bang xtr 1y hinh anh; Hoi nghi KH lan thir 20, PHBK Ha Noi, 2006

8.  DPinh Van Nhrong, Pham Thi Ngoc Yén, Tran Hoai Linh; Phuong phap udc lugng cau hinh mang
TSK va ung dung trong bai toan nhan dang; Tap chi KHCN cac truong PHKT, 67/2008, trang 30

— 35, 2008

Dia chi lién hé:

Dinh Van Nhuong - Tel: 0912.246.513, email: dvnhuongsd@yahoo.com.vn

Trudng Cao dang Cong nghiép Sao Do

23



