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. MO PAU
1. Dat van de

Cac nha khoa hoc da nghién clru va xay dung nhiéu mo hinh di¢u khig¢n dga trén
ca¢ quy. fac suy luan cua tri tu¢ nhan tao. Mot trong he thong di€u khién do la hé
thong di€u khien mo. Diéu khién mo da dem lai chat luong dieu, khién tot, dac biét
doi voi bai toan nhin dang ma tin hi¢u dau vao c¢6 nhi€u thong $6. Mot trong nhimg
bai toan do phai k€ dén bai toan nhan dang phén loai san phdm cong nghiép noi
chung ya cac san pham xay dyng noi riéng. %)o cling chinh la 1y do tac gia chon noi
dung dé tai: “Phupng phap xay dung h¢ thong nhan dang sir dung logic mo trong

ghﬁn loai san pham gach op 1at”dé nghién ctru

. Muc dich nghién ciu ' . . _ _

~a. Phan tich nhiém vu phan loai gach Op lat dé dua ra mo hinh bai toan logic mo
\1/%112/ tudng “mat nhan tao” 4p dung h¢ chuyén gia tmg dung mang no ron logic mo

b.Nghién ctru mang no roén logic mo TSK trong do6 gidi quyét mot van dé van con
ton tai cua mang la: Ud¢ luong so ludt phu hop voi bai toan nhan dang thong qua
viéc phoi hop 6 chi s6 thong ké , N .
c. Xay dung thuat toan xu lly'l/ anh so tao vecto dac tinh mau gach théa man di¢u
kién kinh te, k¥ thuat cia mo6 hinh. _
d. Thur nghiém trén tap s6 li¢u mau
3. Doi twgng nghién ciru o, . . '
- Mang no ron logic mo TSK : Phan tich va dé xuat cgc giai Ehﬁp nham thich nghi
va trign khai img dung trong nhan dang, phan loai san pham Eac op lat.
_ - Ung dung xr ly anh xac dinh dong thoi nhiéu thong so khac (vecto dic tinh) cua
moj mau gach Op lat dé€ lam co s¢ cho nh@n dang
4.Y Ighla khoa hoc va thuc tién cug de tai ,
- Deé xuat, xdy dyng mo hinh ”mat nhén tao’’ cho hé thong nhan dang va phan
loai san pham , L,
- B¢ xuat phu’O‘nbg phap udg¢ lu()‘n%| s0,lugng cac luat mo dua vao 6 chi s6 thong
ké: Vy, D4, Dw, ty, PBM, DN @dé tinh chi s6 tong hgp «

- Phu:ongbphép tu dong khoi tao gid tri ban dau cho ¢ac tham sb cua mang TSK
phu hop voi bai toan nhan dang phan loai san pham gach op lat

- Xay dung phuopg phap t6i wu hoa cac tham so clia mang diéu khién mo qua qua
trinh hoc c6 huong dan bang mgt thuat toan gidm budce cuc dai

- Pé xuét giai phap thu thap nhiéu thong s6 khac nhau cua mot dbi tuong dya vao
k¥ thudt xtr Iy dnh tao vecto ddc tinh mau gach gom 17 thanh phan x=/x,.x,...x,,/

- Xy dung cac chyong trinh phin mém va chay mé phong chuong frinh trong
moi_truong Matlab. Két qua dugc ki€ém ching trén co s¢ ham phi tuyén va thuc
nghiém nhan dgng mot s6 mau gach Op lat

Noi dung gom . , , _ _
Chuong I:Thuc, trang phan loai sdn pham céng nghi¢p va bai toan phan loai san

pham gach op 1at. _ :

ChuoﬁlAg Id: Nghién ctu rng dung mang no ron logic m¢ TSK dé xay dung mo hinh

nhan dan ,
Chuong III:"[%‘luélt toan xu ly anh ing dung tao vecto dac tinh phan loai gach op lat.
Chuong IV: Két qua tinh toan mo6 phong
Keét luan va kién nghi

CHUONG I

R _ THUC . TRANG PHAN LOAI SAN PHAM . ,
CONG NGHEP VA BAI TOAN PHAN LOAI SAN PHAM GACH OP LAT
1.1M6 hinh nhin dang va cac phwong phap tiep can
1.1.1 Nhin dang va m6 hinh nh4n dang L
Nhan dang 1a qua trinh phan loai cac doi tuwgng dugc bi€u di€n theo mdt mo hinh
nao do va gan cho ching vgo moét lop dua theo cac quy luat va cdc mau chuan
1.1.2 Cac phuwong phap tiép can



Trong ly thuyét nhian dang ndi chung, nhan dang anh noi riéng c6 3 céach tiép can
khac nhau gi], [10] ,
1.2. Nhan dang sir dung dnh so . _v
Mot trong nhimg hudng nghién cou dang dyoc dau tu phat trien do la cac mo
hinh nhan dang vai tin hiu dau vao la anh cua doi tugng. Nhieém vu trich chon vecto
dac tinh ctia doi tuong sé duoc thuc hién thong qua céc thuat toan phan tich anh va

cac thuat toan xtr 1y tin hiéu 2-D (anh tinh), 3-D (4nh dong).

1.3 Phan tich bai toan phan loai gach op lat
1.3.1. Quy trinh cong nghé o
uy trinh san xuat gach op lat da duoc gidi thi€u trong luan an

1.3.2. Qua trinh phén loai: , , .

.. Hién nay cac nha may san xuat gach Op lat & nudc ta co ban thuc hi€n phéan
loai bang thu cong, dua,vao udc luong va kinh nghiém ctia cong nhan
1.4. Phuong an dé xuat |,

Xay dung mo hinh “ mat nhan tao”ng dung mang TSK
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Hinh 1.3 Mé hinh hé thdngphdn logi tw dong
_ ~ KET LUAN CHUONG I ., _

. Qua vigc phgn tich bai toan phan loai gach 6p lat, tr d6 d€ xuat mo hinh bai toan
vo1 y tpong “m3jt nhan tae” dé giai qﬁl’yet bai toan nhéan dang va ty dong phan loai
san pham gach oOp lat, thay cho viéc nhan dang phan loai thu cong ma hién nay cac
nha may dang thuc hi¢n _ _ , ,

Hé chuyén gia dugc st dunghtrong bai toan phan loai sén pham fgch op lat 1a img
dung mang no r6n logic mo& (chon mang no ron logic mo TSK de nghién ctru) s€
dugc dé cap tai chuong II, . .

Xéc dinh céc thong s6 nham dam bdo cdc yéu ¢au trén bang phuong phap xu ly
anh thénﬁ qua b thu thdp la camera ky thuat s6. cac thuat toan dugc trinh bay
chuong I

CHAP HANH

CHUONG II )

NGHIEN CUU UNG DUNG MANG NO RON LOGIC MO TSK DE XAY

DUNG MO HINH NHAN DANG
2.1 M6 hinh mang no rén ) ' ,

- Mang no ron mot 16p: Pay la cay tric mang no ron don gidn nhat, mang no ron
nay chi gom 1 16p xuat, khong c6 16p an. ) )

- Mang no ron nhiéu 16p co6 thé giai quyét cac bai toan phi tuyén nho vao ham
truyén dat phi tuyén ctia cac no ron trong mang. Cang nhiéu l6p an thi kha nang mé
rong thong tin cang cao va xu ly tot bai toan c6 nhiéu tin hi¢u vao va ra [2], [3]

2.2 Mot s0 mang no ron thwong duwgc sir dung trong bai toan nhan dang
2.2.1 Mang Kohonen , )

Mang Kohonen [1], [90] hqat dong theo nguyén tac “tu tQ chyc”, c6 nghia la
mang chi hoat dong v6i, vecto dau vao x” ma khong c¢6 cac mau dau ra ¢”. Trong
mang Kohonen ta ¢6 thé luu trit thong tin cta K trong tim ¢” .Khi cho vecto x”vao
mang Kohonen, rne‘mg1 s€ chi ra dugc no ron tr(_)n(,g tam c” £an nhat vai x”'s0 véi cac
no ron trong,tam con lai. Cac no ron trong tdm ¢” duwoc xac dinh trén co sé xac dinh
gia tri cuc tiéu cia ham muc tiéu:

E=3 33~ >min (2.1

i=1 j=1

2.2.2 Mang MLP(Multilayer perceptrons Network)



Cau trac mof mang MLP VO'l 1 10p an du:0'c the hién trén h1nh 2.4 voé1 /4 la ma
tran cac trong so ket noi dau vao va 16p an, ¥ 1a ma trin céac trong so két noi
gitra 16p an Va 16p dau rag[S 6],

Hinh 2.4. Cdu triic mang MLP véi mét I6p dn

Mic du hai mang trén di c6 rat nhiéu tng dung trong thuc té véi két qua tot, tuy
nhién khi so sanh véi thé hé mang méi st dung logic mo, vi du nhu mang TSK thi
hai mang trén c6 nhiéu han ché: Mang MLP c¢6 tit ca cac tham s tham gia qua trinh
hoc 1a tham s6 phi tuyén, vi vay d6i v6i cac mang 16n, qua trinh hoc s& dai va xac
suét qua trinh thich nghi b1 roi vao diém cuc tri dia phuong kém s€ tang cao. Mang
Kohonen chi xir Iy cc vecto dau vao nén trong truong hop cic mau tin hiéu c6 dau
vao xap xi nhau thi viéc phan biét bang mang Kohonen s& yéu cau sb lugng trong tim
16m va khi dé qua trinh hoc ciing tré nén dai hon va kho thanh cong hon. Mang TSK
st dung logic mo sé& khéc phuc dugc cac nhuogc diém trén



2.3 M6 hinh nhén dang bing mang no rén logic mo
2.3.1. Khai niém logic mo
Khai niém “logic md™ dung dé chi viéc xir 1y cac thong tin ma gia tri logic khong
thé xac dinh 13, hodc bién thién theo diéu kién bén ngoai [5].
2.3.2. Biéu thirc gia tri mo
Pé tim hiéu vé biéu thirc gia tri md, s& xem xét 3 dang biéu thirc md co ban sau

[5], [14] ‘
e x nhdé hon nhi€usovol 4 : x0 4
e x xdp xi bang 4 D ox~ A4

e x 16nhonnhiéusovéi 4 : x0 4
ham lién thudc cia biéu thirc gia tri mo dugc trinh bay trong luan an
2.4 Mang TSK
2.4.1 M0 hinh mang TSK
2.4.1.1 Cac luat suy luan TSK
Mot quy tic suy luan md cua TSK c6 dang nhu sau:

if xxCthen y= flx)=a,+tax, +..Tayxy (221)
Trong dé x=[x1,x2,...,xN}, C=|:C,,C2,...,CN:|ef’N

Dé c6 thé tong hop lai va dua ra duoc mot dap ing duy nhét, cac tac gia da dé xuit
lay trung binh trong s6 cua cac dap tng riéng 1é.

fW (09 (2.24)

M
ZW»Q x)
i=1

2.4.1.2 Ciu tric chung mang no rén logic mo TSK

Phat trién tir hé suy luan céc tac gia Takaga, Sugeno va Kang d dé xuat mo
hinh mang TSK dé mé phong hé suy luan. Mang nay thudc hé thdng cac hé suy luan
mo, ngay nay duoc ap dung rong réi trong ky thuat. Pé mé phong hoat dong cua hé
thong ta c6 ciu tric mang [61] [87] [88] du’oc trinh bay cy thé nhu hinh v& 2.11a:
-

plx)

y=

\
X =|Z=E(x) A

‘{ 1:': .,'"/

o Hinh 2.11a. M6 hinh mang TSK
2.4.1.3 Cadi tien cau truc kinh dién va thuat toan xay dung mang TSK [61], [83]



Trong mau truyen thong, do manh cua quy tic mo thir 7 phy thudc khoang cach
gitta véc to dau vao va miu cua quy tic va dugc tinh toan bang

, . (2.26)
W (x)= Hluij(xj):H

o
b,
Jj=1 1+[(xj —cij.)]z
oy

Pé lam giam sd lugng cac tham sb phi tuyen ta su dung mdt cong thic do
khoang cach. Phuong phap nay duoc thé hién dang tong quat nhu sau:
d’(0)=(x-cf xSx(x-c) (2.27)
Trong do S 1a ma tran xac dinh duong, dbi xung.
Ham mo hiéu chinh dugc xac dinh 1a
J (2.28)

mau hiéu chinh mang TSK chi ¢6 um x +2) tham sb diéu chinh phi tuyén. Hiéu chinh
thuc hién theo cac budc:

1. Hiéu chinh céac tham sb tuyén tinh a, cua cac ham TSK tai cac gia tri ¢ dinh
ctia cac tham sb phi tuyén.

2. Hiéu chinh céc tham s6 phi tuyén tai céc gia tri ¢6 dinh cta tham sb tuyén tinh.
Céac tham sd phi tuyén duoc hiéu chinh bang cach st dung phuong phap budc giam
cuc dai

Cop(t+1) =yt =1, i‘i(’) (2.35)

o
o, (t+) =0, ()~ )76657(’) (2.36)
b,(t+)=b,()-n, agb(t) (2.37)

2.4.2. Khéi tao tw ddng ciia cac quy tic suy luin mo, thuit toan Gustafson —
Kessel

Thuit toan G-K duge thé hién vé6i cac bude sau [61], [86], [87]:
1. Khoi tao tam thoi mot cach ngau nhién cac trong tim ¢, voi i=1,2,..,M , tinh

ma trin U.
2. Xac dinh vi tri cac trong tdm theo cong thirc
o Z v (2.44)
S

/ J=1 .
2. Tinh céc hiép bién nhém F va ma trn S, i=1.2....u) theo

Z,” (x;-c )(x;-¢;) (2.45)

P
m
Ui

J=1

5= N [F] (2.46)

i

3. Udc tinh khoang cach d}(i=1,2...,p) gilra véc to dau vao x ; vacac mau nhom c,
di=(x,-c) xS x(x,-c) (2.47)

y



4 X4c dinh cac ma tran dau vao theo
Y- 1 (2.48)

ij 2

u(d, )
2
2.4.3. Xac dinh sé lwong nhém théng qua viéc phdi hop 6 chi so thong ké
1. Chi s0 the tich m¢ cia nhom v,
=3 Jaei(F,) (2.49)
2. Chi s& mat d6 phan bé md trung binh b,
¥ s (2.50)

3. Trung binh khoang cach nhom D,

M > uxrl(ndzi
N =i2; (2.51)
M i=1 S m
4. Trung binh d6 phang ctia nhom ¢ ,
', ;Z (2.52)
5.Chi s6 PBM [79]
o= 5o, | (2.53)
6.Chi s DN [34]
0 DC=NM=0 (267)
DN(U,C)=12%DC+ il - trieong hop khac
2 14 b DC+NM r 1 r 14 2
Dé phoi hgp dong thot 6 chi s0, luan an dé xuat cong thire tinh chi s6 tong hop «
a=aV,-a,D, —a,Dy +a,, —a;PBM +a,DN (2.68)

2.4.4 Dit gi tri ban diu cho cic ham suy luin -

" Tac gia dé xuat phuong phap dat gia tri ban dau cho cac gia tri ciia 6. Thuat toan
nhu sau: . . X
q 1. D61 v61 moi mot trong tdm c,, tinh khoang cach cho tat ca cac mau khac su

ung. . . .

2. Tinh hé so ty 1€ R bén% cach lay khoang céch trung binh tir trong tam c.
t61 K (thuong chon K=5) mau so liéu gan nhat khi ¢6 hon 5 trong tim hogc K=M-1
khi s0 trong tam M<6). | . . . .
3. bat gia tri ban dau o; téi R. V/k, hé sd b; chon bang 1 dé c6 dugc ham dang

hinh chupng
2.4.5. Két qua thir nghi¢m )
Thtr nghi€ém 2: s6 li¢u véi phan bo nhu trén hinh 2.22



[ [

Hinh 2.22. Tap s6 liéu mu véi 7

nhom so liéu

thién tr 2 dén 15. Két qua thu

> ' =
04
b i 0 ' R TR % F 3 s o1z
Number of centers Number of centers
(a) (b)
I 1
| .
[ 1 S b ] o 8 10 12 14
Number of centers Number of centers
(c) (d)
2.
04 a a4
" ! r\N“m}Lrul.cl:.l‘nEcrH“ o ; . :.\l:unicr:\l'flcnl.cn:.: T
(e) ()
Hinh 2.23. Gia tri cua cdc thong so thong ké V),
(a), D

(b), Dy (¢), t4 (d), PBM (e) va DN (f)

. Dé thuan tién cho viéc so sanh vé chat luong su dung phdi hop cac thong sO
thong ké, phu:O’n%1 phap su dung 6 thong s6 dong thoi s€ dugc so sanh véi phuong
4 thong s0. Cac gia tri bien thién cua hai thong s6 nay duogc trinh bay

hap st dun
}c)rénphinh 2.24.

Thuat toan tinh toan cac théng sO tgéng ké gab duoc
uoc duoc trinh bay tré

ap dung cho s6 trong tim bién
nli)linh f



., Combined value of 4 statistic measures 4 Combined value of 4 statistic measures

i ] ] i i i i6 155
Centers number

(a)
Hinh 2.24.Sy bién thién chi s6 téng hop khipho”'i hop cdc chi s6 khdc nhau:
Phoz hap 4 chi s6 (a) va phéi hop 6 chi sé (b)

Flgh 2.25 cho thay chi s tong hO’p 6 thong s6 da phat hién chinh x4c s6 ving sb liu
a

] b % 10 12 [

3 2 16
Centers number (b)

(a) (b ,
Hinh 2.25. Cdc‘z‘r_ong tam cho bo so liéz{ ung voi so
trong tam bang 5 (a) va trong tam bang 7 (b)

KET LUAN CHUONG II

Trong ndi dung chuong ndy tac gia nghién ctru mé hinh mang TSK gdm céac noi
dung co ban:

- M6 hinh va thuét toan hoc mang TSK

- Xé4c dinh s6 nhom (so luat) TSK thong qua viéc phdi hop 6 chi s6 théng ké: Vi,
Dy, Dy, ta, PBM, DN dé tinh chi sb tong hop «
a=aV,-a,D,—a,D, +a,t,—asPBM +a,DN

Cac chuong trinh tuong ing da dugc 1ap trinh trong Matlab [4], [6], [60]
1. Ham xac dinh cac trong tdm ctia cac vung sd liéu theo phuwong phap Gustaffson -
Kessel:
2. Cac ham xac dinh 6 chi s6 thong keé:
3. Ham xac dinh chi s6 thong ké tong hop:
4. Ham xay dung mang TSK trén co s6 mét bo so liéu cho trudc
5. Ham kiém tra mang TSK trén co s& mot b sd liéu cho trude



CHUONG III
THUAT TOAN XU LY ANH
UNG DUNG TAO VECTO PAC TiNH PHAN LOAI GACH OP LAT
3.1. M6 hinh cac budc xir ly anh

Hinh 3.1. So dd cac khdi md hinh nhiém vu

3.2 Tién xir Iy anh
3.2.1. Khoanh vung déi twong
3.2.1.1 Phat hién bién
Két qua dau ra 1a 4 vecto chira cac diém bién trdi, phdi, trén, dudi [1], [12]
3.2.1.2 Xoay chuin doi twong
Xoay chuan doi tuong thuc chit 1a mot phép bién ddi hé toa do.
Phuong phap bién d6i pho bién hay dugc dung 1a phuong phép affine transform theo
phuong phap nay thi:
[x » 1]=[w z 1|xT=[w z 1]{2], Z 8
ty 13 1

(3.6)

Céc phép chuyéf:n d6i thong thudng co thé 1a: scale, rotation translation,[1],[12].
3.2.1.3 Tinh tién édnh o
Tinh tién cing 1a 1 truong hop cua phép bien doi affine transform Gmg voi ma tran
bien doi T,
3.2.2 Chuan kich thwée va do sang
3.2.2.1. Chuan kich thuéc L _ .
Chuan kich thudc 1a mot phép bién doi affine twong tng véi phép scale véi ma
tran T nhu sau:
Sy 0
r=| 0 s,
0

~ S O

0

} (3.11)

3.2.2.2. Chuan d6 sang L . _

, Qua trinh chyp thu cong trong di€u ki¢n anh sang khong duog tot. Vi vay gitra cac
phan cua anh va gitra cac anh khac nhau c6 hién tuong khong dong déu ve anh sang
nén can phai di€u chinh anh sang [12], [601i ,

3.3 Phan tich va trich chgn vecto dac tinh doi tuwgng
3.3.1 Phan tich dac tinh sirt géc mé canh
3.3.1.1 Mé canh

Xét mau gach co vét mé tai canh nhu hinh 3.16.
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Vi tri mé canh

Hinh 3.16: Canh duwoi cua gach bi mé

canh
g™ ; : YT ; !
R - IR mmw N B —
W o Wi, | i
S 4 b S
5 J : i \'\
L mw a0 a0 o me wwwmw e
T s ¥ t

Hinh 3.17: D6 thi mirc xdm thay doi tai vi tri cé vét
sut
3.3.1.2 Sut goc ’ )
Viéc phat hién sut géc cling twong tu nhu vi¢e phat hién cac vét st canh, vét st cua
goc cﬁn% duoc phat hién thong qua viéc dat ngudng
Dién tich goc sut duge tinh gan dung theo cong thirc: s=0,5-x-y
3.3.2 Phan tich dac tinh sai léch kich thwéc
Tinh khoang cach that cua canh

Ck:d(Ak’Akmod4+l);k:17_4 (313)
Sai s0 can xac dinh duogc tinh theo cong thuec:
g, =G4 (3.14)

A .

 Vecto dac tinh ¢6 4 gia trj img voi sai 1€ch cua 4 canh so v6i chyan (1ay tri tuyét
doi). Sai Iéch nay la thong so Ej tinh nhu trén. Gach co chat lugng t6t thi ti 1€ nay s€
xap xi bang 0. ) )
3.3.3 Phan tich dac tinh vét san va vet xwéc
Hinh anh gach c6 vét cac vét a veét xudc trén bé mat hoa van

Hinh 3.24: Hinh anh doéi tuong co vét san va vét
xuoc
Ta théy tai nhirng diém c6 vét san, xudc nén mau thay doi dot ngdt, murc xam tai chd
vét san, xudc giam xudng rd rét nhu hinh 3.25.
200} : : : -

Diem anh

Vi tri vét st

400 600 800 1000 1200 1400
Muc xam

Hinh 3.25: D6 thi mirc xém qua vi tri co vét san

day 1a nhitng diém khong c6 quy ludt, vi vAy trong luin 4n ndy dé xuét hai phuong
phap dé loc vét san, xudc ra khoi doi tuong nhu sau:
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Phwong phdp thir nhdt Trir anh
Phwong phdp thir hai: Loc dwa vao dic tinh ddi xting cta hoa van.

KET LUAN CHUONG III

Pé xuat mo hinh giai phap tng dung ky thuat xt ly hinh anh dé xac dinh vecto
dic tinh cua anh dau vao ddi tuong nhan dang gach 6p lat gdm 17 thanh phan
x=[x,,%,,..x,,] . Cac vecto ddc tinh dugc sir dung dé xay dung mé hinh nhan dang

Pé xuit mot sb thuat toan duoc phat trién trong moi truong Matlab, cu thé 1a:
1. Ham khoanh vung d6i tuong:
2. Ham xéc dinh dudng thang xap xi theo phwong phap binh phuong cuc tiéu:
3. Ham quay anh:
4. Ham chinh d¢ sang cua anh:
5. Ham trich va phén tich goc cia d6i tuong:
6. Ham trich va phan tich diém san cua ddi twong: Cac thuét toan dd duoc kiém
nghi¢m trén mat s6 mau gach khac nhau dugc san xuét tai nha may gach Sao Do -
Chi Linh - Hai Duong két dang tin cay, ty 1¢ chinh xac dat 96,4%

CHUONG IV
KET QUA TiNH TOAN MO PHONG

4.1 Két qua tinh toan mé phong ham phi tuyén
* Xét ham phi tuyén theo cong thirc 4.1

sinf)xsin(y) 1 1 (41) vOl glé trl X va y
xxXy 1+x’ I+y

bién thién trong khoang [-10,10]. Ham mau 3D cta ham sb 4.1 v& trong mdi trudng
Matlab dugc biéu dién nhu hinh 4.1

z(xy)=

2

Hinh 4.1. Ham mau 3-D ciia ham phi tuyén
Mot bd s6 liéu mau gom 400 diém da duoc tao ngau nhién.. Cac chi s6 thong
ké theo cac cong thirc tir 2.49 dén 2.53 va 2.67 duoc tinh toan cho sb trong tim cia
mang bién thién tir M = 3 dén 20. Vi 6 chi s thong ké, két qua co d6 thi bién thién
ctia timg chi s6 théng ké theo hinh 4.2

Index V,
Index D

4 & L w 12 [E I T ] 20 o 2 4 L] L 10 12 [T T 20
Number of Cepters Number of Cgnters

(a) Chi s6 Vi, (b) Chi s6 D
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£ 4 < n0s
=
3 ~ o0
0015
! [
4 [ ¥ ([ 12 4 I I 20 005
Y £ o ) " L] 2 4 f L w2 4 16 I8 20
\E‘E’;"I (imB Number of C Lplgr»
(c) Chi s6 Dy (d) Chi s t.
z e
= P
5 g o
2 =P
- 015

| [3 T o0 12 4 1 12 4 6 K |=_|_I.' W it 1§ N
Number of l,th.J' Number of enters

(e) Chi s0 PBM (f) Chi so DN
Hinh 4.2. Biéu dé bién thién ciia 6 chi sé thong ké
Str dung theo cong thirc 2.68 1a
a=aV,-a,D,—aDy +aut,—asPBM +a,DN

Bé kiém tra lai két qua, xét mot so truong hop nhom khac nhau:
lan lugt xay dung mang TSK voi s0 luatmo'la M =6,7,9 va 14.

3

|..
=

Global index combined from 6 indicc
.J
*

1 [ 8 n 12 14 16 I8 20
Number of Centers

Hinh 4.3. Biéu dé chi sé tong hop bién thién theo so trong tdm ciia b mau

Cac két qua sai sd cua mang TSK véi mét sé nhom khac nhau dugc tong két theo
bang 4.1 sau;
Bang 4.1: Két qua kiém tra mang TSK v6i mot s6 nhom khac nhau

S6 nhom | Sai so hoc | Sai so kiém tra
6 10,987 17,514
7 7,413 10,310
9 6,231 11,215
14 6,318 ] 10 388

bang 4.1 cho thdy sai sO kiém tra ciia mang voi so luat M=7 Ia nho nhat. Khi d6 dap
g dau ra cua mang TSK sé& & ham phi tuyén dugc thé hién nhu hinh 4.4
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Hinh 4.4. Két qua tdi tgo anh xa phi
) tuyen ham goc
Sai s0 trung binh cia mot mau la

7,413 va 10,31
E = /2—=0,1 E,. = =0,161
o=\ 400 "\ 400

/4
A

4.2. Két qua rng dung trong mé hinh nhan dang phan loai gach p lat
Céc thuat toan tu dong xay dung mo hinh nhan dang da dugc ki€ém nghiém trén hai
loai gach Op lat hién dang

o dugc san xuat tai Nha méi Gach Sao Do (Hai Duong).

(a) (b)

Hinh 4.13. Hai mdu gach ceramics duoc swr dung trong Ludn dn

Loai gach (hoa van 4.13a) c6 225 mau gach, dugc chia thanh 2 tap hop: anh cua
121 vién dugc sir dung d€ xay dung mod hinh (tap so liéu hoc), anh cua 104 vién con
lai duoc sir dung dé kiém tra mo hinh (tap sd_liéu kiém tra)._

Tap s6 liéu hoc 121 mau bao gom: 20 mau loai 1, 25 mau loai 2, 21 mau loai 3 va
55 mau loai 4.

Tap s6 licu kiém tra 104 mau bao gdbm: 34 mu loai 1, 21 mau loai 2, 34 mau loai
3 va 24 mau loai 4.

Mo hinh nhan dang bing mang TSK da dugc xdy dung trong moi truong Matlab
duoc sir dung voi M =14 quy tac suy luan. Qua trinh hoc duogc thuc hién vé1 100 lan
lap, két qua cia qua trinh hoc dugc thé hién trén hinh 4.14. (Cac gia tri dich 1a 0;
0,33; 0,66 hoac 1 imng voi 4 loai gach). Tur trén_hinh v€ 4.14 ta c6 dau ra cua mang
TSK da bam sat vdi cac gia tri dich, cac sai s0 déu nhé hon 0,16 14 gié tri ngudng cua
sai s0 nhan dang (do tin hi¢u dau ra cua mang ta s& lam tron vé gia tri dich gan nhat).

it fIRPY SRR L AR 012

.....

Output Signals

Error Signals

[ carning Samples Learning Samples
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(@) (b)

Hinh 4.14. Do thi dau ra tin hiéu dich va dau ra tin
hiéu tww mang TSK cho cac s6 liéu “hoc” (a) va sai 56

gitta hai tin hiéu (b)

_ Mang sau khi dugc huan luyén da duoc ki€m tra véi tap 104 so6 li¢u khac voi cac
mau da hoc. Hinh 4.15 mo6 ta dau ra ciia mang cung véi cac gia tri dich va sai so gitra

hai tin hiéu nay.

Error Signals

Cutput Signals

-IIII'I'uslil:I_L; H;m;l:llc:i o o = - Mlll'cstii:;_l’ S;m:]l:llt's i
(a) (b)
Hinh 4.15. D6 thi dau ra tin hiéu dich va dau ra tin hiéu tie mang TSK cho
cdc s6 lidu “kiém tra” (a) va sai sé giita hai tin hiéu (b)

Tir d6 thi sai s& ¢ hinh 4.15b, ta thiy chi c6 2 truong hop tin hiéu vuot
ngudng 0,16, do 1a truong hop nhan dang nham gach A3 thanh gach A2 va
nhéan dang nhim gach A4 thanh A3. V6i cac két qua nhu trén, ca trong truong
hop xay dung cling nhu kiém tra, mo hinh TSK déu cho két qua nhan dang
chinh xéc cao.

E ‘=£.100%=0%, EKT=L'100%=1’92%'
121 104

hoc

Vi loai gach thir hai (hoa vin 4.1b). Ta c6 bo s6 liéu tong céng 304 m'flu
duoc chia lam hai tap hop Tap dung dé xay dung mo6 hinh bao gom 165 mau,
tap dung dé kiém tra mé hinh gom 139 mau. Cac mau duoc chia thanh hai tap
hop s6 liéu theo ty 1é twong d6i 1a 55% mau dé hoc, 45% mau dé kiém tra, cu
thé la:

Tap 165 mAu hoc bao gébm: 33 miu loai A1, 50 mau loai A2, 39 mau loai
A3 va 43 mau loai A4.

Tap 139 mau kiém tra bao gdm: 27 mau loai A1, 42 loai mau A2, 33 mau
loai A3 va 37 mau loai A4.

Sau khi xay du:ng mo hinh mang TSK cho bd s liéu hoc ta co két qua hoc

cho tap 165 mau c6 2 mau bi nhan dang sai,
E . :i‘IOO%:1,21% .
165

hoc
Mang TSK nay duoc kiém tra trén 139 méu con lai ta ¢6 5 mau bi nhan
dang sai
5

E,,, =——-100%=3,60%.
139

4.3. M6 hinh phin cirng
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Mo hinh phan ctmg hé théng nhim muc dich thir nghiém thyc té, 1am sang t6
phan 1y thuyét, cac giai phdp thuat toan da dugc dé xuat trong ludn an dung dé kiém

chtng cac giai phap dugc dua ra trong luan an. M6 hinh duogc thé hién nhu hinh 4.16
May tinh trung tam

-' Didu khién phan hbi _ & Camera thu thap
| ’ cép trwdmg
e x—ﬂ.J =T

- ﬂm -
- Truyén théng anh

Bang tai

Hinh 4.16. So' d6 mé hinh hé thong

Thiét bi da duogc thiét ké va xay dung nhu trén hinh 4.17.

Camera s0

!'

S~ # = May tinh trung
</ tam
Bo diéu khién
bang tai

Hinh 4.17. M6 hinh kiém nghiém

KET LUAN CHUONG IV
Trong ndi dung chuong nay tac gia s dung mot sé ham da dé xuit & chuong 11
la:
1.Ham xéc dinh trong tam s6 liéu theo thuét toan G-K
2.S4u ham tinh toan cic gia tri thong ké Vh, Da, Dy, ts, PBM, DN dé udc
lwong s ludt phu hop
3.Ham tinh toan gi4 tri hé sd tong hop &
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4. Ham xay dung mang TSK trén co s toi uu hoa sai s6 trén mot bo s liéu cho
trudc
5.Ham kiém tra chat luong hoat dong cua mang TSK cho mdt bd s6 liéu méi
dé tinh toan mo phong mot s6 ham phi tuyén
oe.y) = sin(x) x sin(y) + 1 1

+
2 2
. X . y
x,y)=-sin| I +— |-sin| [ +—
Z(x.y) ( 15} ( 15}

xxy I+x I1+y°

Két qua thuc nghiém di ching minh mang hiéu chinh hoat dong tét. . Tac gia di sir
dung mot s6 ham dé xuét trong chwong 11T 1a:

1.Ham khoanh viung doi tuong

2.Ham xac dinh duong thiang xap xi theo phuong phap binh phuong cuc tiéu

3.Ham quay anh

4.Ham chinh d¢ sang ctua anh

5.Ham trich va phan tich goc cta ddi tugng

6.Ham trich va phan tich diém san cta doi tugng

dé kiém nghiém chay mo6 phong mot s6 mau gach trén mé hinh. Két qua ty 1é chinh
xac dat 96,4%

KET LUAN VA KIEN NGHI

1. Nhirng dong gop cia luan an
Luan an: “Phuong phap xay dung hé thong nhén dang sir dung logic m¢ trong
phan loai san pham gach Op lat” tap trung vao giai quyét mot sd van dé sau:

e Luin an da de xuat xay dung h¢ chuyén gia “mat nhan tao” cho mo hinh hé
thong danh gia va phan loai san pham gach op lat. Day la giai phap hoan toan c6 kha
nang ap dung trong day chuyen tu dong ma cac gidi phap trudc day chua kha thi vé
mat k¥ thuat hodc kinhté - k¥ thuat.

. Nghlen ctru ]y thuyét hién dai ‘mang TSK thich hop cho bai toan diéu khién qua
trinh cong nghé kiém tra phan loai san pham trong day chuyen san xuat gach § op lat.

* Phoi hop 6 chi s6 déc tinh thong ké: Chi s6 thé tich md 7, (2.49); Chi s6 mat do
phan bé mo trung binh D, (2.50); Chi s trung binh khoang cach D, (2.51); Chi s6
trung binh do phang t,(2. §2) Ch1 sO PBM (2 53); Chi s6 DN (2.67) aé tinh “chi so
tong hop a (2.68),° ch1 s6 tong hop™ dat: “gid tri min g voi s6 nhém tor”.

e Phuong phap tu dong khoi tao gid tri ban dau cho cac tham sé cia mang no roén
logic mo TSK phu hop voi bai toan phan loai chat lwgng san pham.

e Xay duyng phuong phép ti wu hoa céac tham sd clia mang diéu khién mo qua
qua trinh hoc c6 huéng dan bang mot thuét toan giam budc cuc dai.

e Thu thap va tong hop nhiéu thong 5O khac nhau cua mot d6i tuong dua vao ky
thuat xir Iy anh tao vecto dic tinh mau gach gdm 17 thanh phan x=/x,.x,....x,,] lam
co 50 cho qua trinh nhan dang phén loai

e Xay dung phan mém tién ich dua trén nén Matlab, bao gom:

- Cac ham thu thap tin hi¢u anh so tr camera/webcam bén ngoai vao may tinh:
cac ham nay dugc xay, dung dua trén thu vién Image Acquisition Toolbox cua Matlab.

- Cac ham chuyén do1 va chuén héa tin hi¢u hinh anh: cac ham nay dugc xay
dung dua trén thu, vién Image Processing T oolbox ctia Matlab.

- Céc ham tién xtr Iy anh bao gom: cat d6i twong khoi khung nén, xoay thang va
chyan lai kich thuéc anh sau khi cat dugc xdy dung tir cac thuat toan do tac gia dé
Xuat.
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- Cac ham tinh toan dédc tinh cua gach: chiu dai 4 canh vién gach, 46 lon 4 goc
vién gach, tong cac vét me¢ doc canh, tong cac vét sut & goc canh, tong so diém ky di
firen vién gach, tong so diém san trén gach duogc xay dung tur cac thuat todn do tac gia

& xuat.

- Céac ham tinh todn cac dac tinh thong ké ctia bo s6 lieu mau, tir d6 wdc lrong
sO luat suy luan ctia mang TSK duoc xay dung tir cac thuat toan do thc gia dé xuat.

- Cac ham khdi tao va mo phong qua trinh hoc thich nghi ciia mang TSK cho
mot bo sb liéu mau cho trude dugc xay dung tir cac thuat toan do tic_gia dé xuat,

Céc chuong trinh trén déu da dugc ing dung cho hai by anh mau va cac két qua
tinh todn trinh bay chi ti€t trong ludn an.

e Véthuc nghiém,

X - Xay dung mé hinh thi nghiém hé thong nhan dang chat lugng gach bp lat tir
anh so0.

- X4y dung toan by chuong trinh tinh toan ket ndi ngoai vi trén nén Matlab.

Chat luong giai phéap duogc kiém ching trén ham phi tyyén va cac mau _gach thuc
té ctia nha may gach Saq Do - Chi Linh - Hai Dyong cho két qua dang tin cay.

2. Pé xuat, kién nghi yé huéng nghién ciru tlep theo

Luan an di de xuat va trién khai dugc mot s6 két qua vé 1y thuyét mang TSK va
vé bai toan nhan dang chat luong gach op 1at tir anh dau vao. Tuy nhién trong linh
vuc nghién ctru con mot 6 ton tai can dugce tiép tuc duogc nghién ctru va giai quyet dé
co theé tiep tuc dug ra duoc cac giai phap chinh x4c, tin cdy va on djnh hon.

e Vé mit thiét bi: Tim kiém va trién khai cac giai phap co toc do xu ly va tinh
toan cao hon, di dam bao dap ng dugc hé hoat dong cho thoi gian van hanh thuc
cua day chuyen Trong s6 cac, giai phap nay co thé can nhic toi viée Gmg dung cac hé
vi xir Iy va xur 1y tin hiéu thé hé méi nhu FPGA, DSP ¢6 kha ping tinh toan song
song d¢ nang dugc toc d6 hoat dong Tién toi X3y dung cac hé thong co thé hoat dong
doc lap su dung cac vi xur ly doi mdi, khong can toi sy ho tro cua cac may PC nham
dé dang cho viéc van hanh trong moi tru:ong cong nghlep

e V& mat Gmg dung: Trién khai xay dung cac mo hinh nhan dang cho nhiéu loai
gach khac nhau, nhat I cac loai gach trang tri theo dang mau loang (c6 hoa van
khong giong nhau trén tung vién gach). Bong thoi mo rong cac img dung cua bai
todn nhan dang trén co s& hinh anh cho cac do1 tugng khac cua cong nghiép (danh gia
nhiét do cua 10 thong qua dnh hong ngoai, udc lugng mirc d§ 6 nhiém thong qua mau
cua nudc thai, phan loai cac doi tuong chuyén dong trong thi truong cua camera,...).

e V& mat giai phap nhan dang: Trién khai thyc hién ¥ tuong phoi hop hoat dong
song song cua nhiéu giai phap nhan dang dé co thé khac phyc dugc nhuge diém cta
tung giai phap va phat huy dugc vu diém cua chung, tr do tong hop dua ra dugc két
qua nhan dang 6n dinh va c6 do tin cdy cao hon.





