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TOM TAT 

Thai gian ngimg ctia he thdng san xudt nguyen nhm do mdy hong, mon dao vd cac dang hong 
khdc chiem 20-25%, tong thai gian lam viec cua he thong, Sieu do lam gidm nang sudt sdn xudt vd 
tdng gid thdnh sdn pham. 

Hien tai, he thdng sdn xudt phdi ngimg de sua chiia mdy hong hoac khac phuc cdc sai lech 
trong qua trinh xu ly do loi gdy ra. Han che cua phirong phdp ndy Id gidm nang sudt, gidm thai 
gian su dung cua he thdng vd su hieu qud cua phuang phdp phu thuoc true tiep vdo Mnh nghiem 
cua ngudi cong nhdn. Bdi bdo trinh bdy mot hi thong ho tra quyet dinh nhdm giU cho he thong sdn 
xudt tiep tuc van hdnh trong truang hgp loi. Nghien cuu ndy tap trung vdo cdch he thong vuat qua 
cdc loi xdy ra taiphdnxuang nhu mdy hong, mon dao, hong chiec ndng cua ro bdt hay he thong van 
chuyen vai thai gian phuc hoi nho, khong xet den cdc loi lien quan den dan hdng hay cdc loi yeu 
cdu thai gian phuc hoi lan (vi dy. nhu mot thdng). 

Tir khod: He thdng ho tra quyet dinh; Tdc tu nh^ thuc; Thich nghi loi. 

ABSTRACT 

The downtime of a manufacturing system caused by the machine breakdown, tool wear and 
so on takes 20-25% of the planned time of the system, which reduces the productivity and increases 
the cost of products. Currently, the manufacturing systems have to stop to repair broken machines 
or fix the discrepancy in the process caused by the disturbances. The drawback of this method 
is the reduction of productivity and time to use the system, and the effectiveness of the method 
depends directly on the experience of the worker. The paper presents a decision support system 
to keep manufacturing systems for operating in the case of disturbance. This study focuses on 
how to overcome disturbances occurred on the shop floor such as machine breakdown, tool wear, 
malfunction of robot or transport systems with short time for recovery, without regard to the fault 
from order or disturbance with long time for recovery (for example one month). 

Keywords: Decision support system. Cognitive agent, Disturbance adaptation. ^ 
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1. DAT VAN BE 

Trong linh vuc sm xuat hien dai, cac he 
thdng thiet ke CAD (Computer aided design), 
lap ke ho^ch CAPP (Computer aided process 
planning), l̂ p trinh gia cdng CAM (Computer 
aided manufacturing), gia cdng tten may CNC 
(Computer numerical conttol) dugc iing d\mg 
rpng rai nhu thd hien tten Hmh 1. Trong c^c hd 
thdng nay kidn thiic chuyen gia dugc tich hop 
lam tang nang suat, do chinh xac va giam thieu 
loi cua cac hd thdng trudc do vdn phu thudc 
vao trinh dp va kinh nghiem cua ngudi thao 
tac. Kien thiic chuyen gia dugc tich hgp ttong 
he thdng hay cdn gpi cac he thdng dua ttdn tri 
thiic KBS (Knowledge based system) Ih mpt 
ttong nhung cdng nghe ciia su tich hop khoa 
hpc nhgn thiic tdi cac hd thdng tu ddng [1]. 

Hinh 1, the hidn xu hudng iing dung cda 
he tri thiic ttong san xuit S\t dung cdng nghe 
nhan thiic cho phep he thdng thuc hidn cac cu 
xu thdng minh bat chuac hoEit ddng cua con 
nguai nhu lap luan dd ra quydt dinh, hgp tac 
ttong gidi quydt vin dd. trong he thdng sdn 
xuat cd ling dung he tri thiic, cac may hgp tac 
voi nhau va vdi bd phan c4p phdi dd gia cdng 
chi tidt. He thdng linh hoat vdi sir thay ddi cua 
don hdng [1]. 

Hmh 1. Xu huong ung dimg he tri thtic twngsdnxudt 

2. MO HINH CUA H £ THONG HO TRO 
QUYET DINH 

hd ttg quyet dinh ttong khdi ket ndi vdi he 
thdng san xuat hien cd. Ci ttang thai lam vi$c 
binh thudng ciia phdn xudfug, he thdng MES 
(Manufacturing execution system) dieu khidn 
toan bd phan xudng [2,3]. Ndu cd Idi xay ra. 
nhu rniay hdng^ mon dao, he thdng hd ttg quylt 
dinh dieu khien he thdng gia cdng. He thdng 
hd ttg quyet dinh bao gdm cac tac tu. Mdi tac 
tii la mgt chuong trinh may tinh cd kha nang 
thu nhan du lieu, lap luan va ra quydt dinfi 
[4,5]. Ndu Idi dd dd phyc hdi va each thiic dd 
vugt qua loi da biet. He thdng sinh ra phuong 
an mdi dua tten du lidu thu dugc va ca sd dft 
heu ciia nd. Phuang an nay ngay 1^ tiic dugc 
thuc hien bdi may bi loi. Vi du, loi mdn dao 
dugc phuc h6i bdi thay ddi thdng s6 cat mk 
khdng anh huong tdi chat lugng cua san phim 
khi lugng mon dao vdn ttong gidi ban cho 
phep. Trong trudtig hgp nay each thiic thi hdnh 
phuang an dugc x^ 1;̂  thdnh ldnh, sau do lenh 
dugc gui tdi bd didu khien ciia may gia cdng. 
Ndu idi rat Idid de phuc hdi, vi du may hdng, 
thao tac gia cdng phdi dugc (hue hien tren may 
khac. Tac tu thuc hi?n thod hidp vdi cac tac tii 
khac. Cdng vide ciia may hi Idi dugc thue hien 
tten may khdc dd giii cho he thdng sdn xudt 
tiep tuc vfa hdnh. Trong trudng hgp cdc tac tu: 
khdng thd khac phiic dugc Idi xdy ra, mpt tin 
nhan dugc giii tdi he tiidng MES dd lap lai kd 
hoach gia cdng. Ndu phai mdt nhidu tiidi gian 
dd khac phuc loi xdy ra, hd thdng MES qudn ly 
toan bd phdn xudng. 

Drtir 

1 Ki.bD;ch 1 TrptUII^HiJn 

"'"J" 'mil dtshi • • • ihJibi 

Hinh 2, the hien md hinh hd thdng Hinh 2. He thdng hd tn^ quyit dinh trvng gia cong 
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De xay dung hd thdng hd ,ttg quydt dinh, 
nghien cuu nay de xuat dp dung cac cdng nghd 
phdng sinh hoc nhu cdng nghe tae tii, cdng 
nghe nhan thtic vd thdng minh bay dan. Hon 
niia, md hinh ra quyet dinh cua con ngudi tii 
khoa hpc nhdn thiic vdi ten gpi md hinh BDI 
(Belief- Desire-Intention) duge dp dung tai 
cdc tdc tii dd tang kha nang cua tac tu vd khd 
nang tir ra quydt dinh [6]. 

3. CO CHE RA QUYET DJNH CUA B$ 
THONG 

Hinh 3, thd hidn ca chd cua tac tir dd vugt 
qua Idi xay ra a mdy gia cdng. 6 thai didm ban 
ddu, cd bd didu khien ciia mdy gia cdng vd tdc 
tft deu nhan ldnh tii he thdng MES (didn ta bai 
1). Bd phan xir 1̂  nhdn thiic cua tac tir bidn 
dich lenh de ed muc dich cdng viec tir lenh yeu 
can. Khdi thu nhdn thu thap va Ipc du heu dd 
thu dugc thdng tm tuang iing vdi chiic nang 
cua tac tir. Dd chdn dodn ttang thai ciia may 
theo kidu dii lidu thu dugc, cdc thuat toan nhan 
dang dac trung dugc sii dyng nhu Id gic md 
(fiizzy) hoac mang na ron (neural). Tac tii lap 
luan dua ttdn nhung dac tnmg cua dii heu, du 
dinh va mue dich dd 1dm mdt quydt dinh. Ndu 
du lieu thu dugc tu diiu ra cua khdi thu nhan 
(didn ta bdi 2) khdp vdi muc dich mong mudn, 
mgt tin nhan dugc giri toi MES dd thdng bao 
ttang thai binh thudng ciia may (didn td bdi 3) 
vd he Ihdng tiep tyc vdn hdnh. Ngugc lai, tac 
tir ldp luan ve cae ttudng hgp Idi. Ndu Idi phai 
mat nhieu thdi gian dd phuc hdi hoac khdng 
cd khd nsag dd phyc hdi, tdc tir giri tm nhdn 
tdi MES de ydu eau ldp lai kd hoach (didn td 
bdi 3). Nguge lai, khdi Idm quydt dinh sir dyng 
mang neural hoac cdc ludt dd sinh ra phuong 
an mdi dua tten dii lieu, du dinh vd myc dieh 
(didn ta bdi 4). Phuang an ndy ngay lap tiic 
dugc thuc hien bdi mdy hi Idi ndu Idi dd dd 
phuc hdi va each thiic dk thuc hidn phuong an 
ctz bidt (didn td bdi 5). Vi dy, Idi mdn dao dugc 
phyc hdi bdi tiiay ddi thdng sd cat ma khdng 

anh hudng toi chdt lugng cua sdn phdm. Trong 
trudng hgp nay cdch thiic thi hdnh phuang an 
dugc xir ly thdnh ldnh, sau do ldnh dugc gui 
tcfi b0 didu khidn ciia may gia cdng. Neu loi rat 
Idid dd phyc hdi, vi dy may hdng, thao tdc gia 
cdng phai dugc thyc hidn ttdn may khdc. Tdc 
tir tiiuc hidn thod hidp vai cae tac tir khac. Co 
chd thoa hiep dya tten gid tri pheromone dugc 
trinh bdy ttong phdn 4. Cdng vi$c cua may bi 
Idi dugc thuc hien tten mdy khac dd giu: cho he 
thdng sdn xuit tidp tuc van hdnh (didn td bdi 
6). Tac tii may dugc chpn qua thoa hiep gui 
tin nhan tdi tdc tur phdi va tac tu van chuydn 
(dien ta bdi 7) de thdng bdo rang nd se thuc 
thi cdng vide ciia mdy hi Idi. Phan xudng gia 
cdng sir dyng kd hoEtch tdi uu trudc do sau khi 
may bi hdng duge phue hdi. Trong trudng hgp 
su tiiodhidp khdng thdnh cdng, ydu cau de l|p 
lai kd hoEich sdn xudt dupe giri tdi MES (diln 
tabdi i 

Hinh 3. Co che vuat qua loi ciia h$ thdng 

4. THUAT TOAN RA QUYET DINH 

Thu|it todn cua tae tu ttong lap ludn dd 
dua ra mdt quy^t djnh nhu thd hien d Hinh 4. 
Co che ra quydt dinh duge trinh bdy nhu sau: 

B:= Bkhdi teio; /*Gid tri ban ddu ciia 
quan sat (B)*/ 

I— I_khdfi tao; /*Gid tri ban ddu cua muc 
dich (I)*/ 

Loop ^ 
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else 

s:= tin hieu; /*tac tir dian thdng tin tic 
cam bidn*/ 
If s:= Idi (kidu) then 
Gui (tin nhan); /*hd thdng sdn xudt 
khdng tiid v£in h^ih, vd loi thudc nhdm 
ho^ khdng the phyc hdi h o ^ thdi gian 
phyc hdi lau, vi vay tac t^ yeu cdu MES 
de lap l̂ i ke hoEich sdn xudt */ 

B:= cap nhdt (B,s); /*tac tit cdp nhat 
ttang tiiai (B)*/ 
D:= xii ly(thao tac); /*tdc tir nh|n todn 
bd ttang thai ed the (D) cua thao tac ttr 
MES*/ 
t:= so sanh (B,D); /*so sanh giiia ttang 
thai thu dugc vd ttang thai yeu cdu (D)*/ 
If t:=0 (ttang thai binh thudng) then 
Giri (tin nhan); /*tac tir thdng bao ttang 
thai 1dm vide binh thudng cua mdy*/ 

I:=lpc(B,D,I); /*tac tii chpn nhidm vy 
khac ttdn co sd Ipc gid tri B,D,I*/ 
p:=kd hoach (B,I); /*tdc tu cd kl hoaeh 
dd thye hidn nhiem vy mdi*/ 
Iftdnt^i(p)then 
thuc thi (p);̂  /*tac tii thyc thi ki hoach*/ 
Giti (tin nhdn); /*tac tii giri thdng didp 
tdi cdc tdc tir lien quan cho vide cdp nhdt 
ke hoach mdi*/ 

else 
hgp tac(cac tae tii); /*tac tu hgp tdc vdi 
cac tdc tii khdc*/ 
a:= chpn (tdc tii); /*tac tir chpn mdt tdc 
ttr khdc dd thyc hien cdng vide ciia no*/ 
ift6ntai(a)then 
chuydn (tiiao tac); /*tac hi chuydn cdng 
vide cua nd tdi tac tii duge chgn*/ 

else 
Giii (tin nhdn); /*tac tii giii ydu cdu toi 
MES dd lap Igi kd hoach san xudt*/ 

end if; 
End If; 

End If; 
End If; 

End Loop. 

Hinh 4. Thugt todn ra quyet dfni 

Khi loi thude nhom tiiod hiep xdy ra vdi 
mdy ttong qud trinh thtrc hidn thao tae, ehung 
ta can mgt may khac de thuc hidn thao tdc do 
nham dk giii kd hoach sdn xuit ttong pham vi 
sai lech thdi gian cho phep. BB chpn duac may 
phu hgp, tac tii mdy #1 qudn Iy may bi loi giri 
thdng tm ve thao tac tai cdc tdc tii may cdn 
lai ttong he thdng. Thdng tm thao tac bao gdm 
phuang phap gia cdng, didu kidn cdt vd kidu 
dao. Cac tac tii may so sdnh nhiing thdng tin 
ndy vdi khd nang cua mdy tiidng qua ca sd dii 
lieu ciia chung bao gdm dac thih ky thuat va 
khd nang dd gia cdng phdi theo eac ydu cdu san 
phdm. Chiic nang cua pheromone la dd diln 
dat kha nang cua may cho vide thye hien thao 
tae. Trong su thoa hiep ciia cdc tdc tii, gia tri 
pheromone dugif sir dung nhu mgt tieu ehuin, 
cho viec chpn mdy tdi uu. Trong truang hgp 
cdc tdc tii may hdi du cdc yeu cdu eua thao 
tdc chiing sinh ra gia tri pheromone. Ngugc lai, 
gid tri pheromone bdng khong. 

Dua vao thudt todn ddn kidn, cdng th6e 
dd tinh gia tri pheromone da dugc thidt lap co 
xem xet toi khd nang thye thi, thai gian xii ly 
va gia tiianh gia cdng [7,8]. Cdng thiic duac 
thd hidn nhu sau: 

PMA/ ' 
< S-
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Trong do: 

- q la kha nang thue thi cua mdy MAi vd 
thao tdc dugc ydu cdu tur may bi Idi. Ve khd 
nang thye thi, cdc yeu edu chiic nang cua phdi 
nhu kich thudc, dung sai, chat lugng be mat vd 
sy thay ddi cau true te vi phdi dat ydu cku. Ndu 
thao tdc t cd the thue hidn tai mdy MAi thi q=l, 
ngugc l̂ i q=0, 

- M, (phiit) va M̂  ($) bieu thi thdi gian va 
gia thanh gia cdng tai mdy MAi. 

- M^ vd M^ Id gia tri nhd nhat eua thdi 
vd gia thdnh gia edng, hai dai lupng ndy da 
bidt bdi kd hoaeh da lap truac do. Gia tii 
pheromone cao nhat cua thao tdc yeu cau gia 

I tri nhd nhdt cua thoi gian gia edng (M) va gid 
thanh gia cdng (MJ. 

Cac he sd a, va â  bieu thi ttgng sd cua 
thdi gian vd gia thanh gia edng. Trpng sd ciia 
hai he sd anh hudng nay la khde nhau tuy vao 
dieu kifn khde nhau cua thi trudng. 

Tren ea sa ede gid tri pheromone eiia 
thao tde t d cac may khde nhau, tae tu may #1 
sir dyng thudt tt)dn sau dd ra quyet dinh: 

TVudng hop 1: Tdt ed cac gia tri 
pheromone ddu bang khdng. 

send (mesage) /*yeu cdu MES lap lai ke 
hoach*/ 
Tyirong hop 2: Chi cd mdt gia tri 
pheromone cua tac tir (i) Id khac khdng 
Giii (tin nhan) /*tae tii (i) duge chgn*/ 
TVirdug hgrp 3: Cd nhieu ban mdt gid tri 
pheromone khac khdng. 
Ndu tdc tir Q) ed gia tri pheromone cao 
nhat 
Gui (tin nhan) /*tac tii (j) duge chpn*/ 
Thuat toan cho cdc tac tir may edn lai 
ttong qua trinh thod hidp nhu sau: 

Phdn tich (tin nhdn) /*khdp ndi dung cua 
thdng tm thao tdc vdi nang luc cua may*/ 
Sinh gia tri (pheromone) /*smh ra gia tri 
pheromone ciia thao tdc*/ 

5. PHAN Xf CH THIET KE D f LIEU 

Co sd du lieu bao gdm thdng tin xir ly, 
dia chi tdc tir cho giao tiep ttong mang, cae gid 
tri pheromone ciia tdc ttr may ddi vdi cac thao 
tae vd eo so dii lieu Idi dugc xdy dung sii dyng 
SQL Server™ 2005. BB tiiidt kd ca sd dvt lidu, 
cac trudng vd kidu du lieu dugc trinh bdy tii 
Hmh 5 tai Hmh 8. 

CdamKm 

MITiMgmin 

TenTiHguyen 

OaftTipt 

M 

nlEKt 

1 Miy l 

2 HJr2 

3 Itiv3 

Hinh 5. Truang vd kieu ciia tdi nguyen 

HTIhaoTac 
TSnThaoT^ 
MjXutV 

V$tUcu 

Sar fh f in 

GS£rr|Pheranune 

ySSL^i VJM" QtTtpfl 

Hinh 6. Trudng vd kieu cua thao tdc 

Ti(Bpl«M<>_TaBjai_ 

Hinh 7. Truang vd kieu. ciia xu ly 

. IMng<ioll4i n ^ a 

Hinh 3, tning vd bit tiaphixntgplidpaiia^ qua ISl 

Hinh 8. Trucmg vd Ueu cua phicang phdp 
de vuat qua loi 
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E>i.c]ilIP:l»2.1«8ja 

^ W * 

^ ^ F ^ 192.1«.1.B • 
T i c t * # l \ j / Tactnufti 

EEtn^ U t ^ dfy • • • • 

9. Mo hinh ket noi cdc mdy 

Mo hinli ket n6i cae thiit bi vat ly 
voi he thing cae tac tit nhu th i Men tren 
Hinh 9. Moi tac tii duac cai dat tren mgt 
may tinh. Cac tac tu; giao tiip voi nhau 
qua moi truong khong dSy. Mi i tac ttr k i t 
noi voi PLC thong qua giao thuc ki t n i i 
OPC (process control protocol for linking 
and embedding objects). Cac thiit bi vat 
ly nhu thiit bi nhap Iii, he thing den bao, 
thiit bi RFID liru tru thong tin phoi kit 
noi voi PLC. 

7. KET QDA 

Hinh 10, the hien phan ling e i a h$ 
thing trong trudng hop 16i khong thoa 
hiep. Tac tii may #1 nhan tin hieu 16i tit 
PLC #1 qua phin mim KEPServerEx™ 
(dien ta boi 1). Sau do 161 duoc chin doan 
(dien ta boi 3). Niu 16i thuoc kiiu khong 
thoa hiep, yl du mon dao, tac tit diiu chinh 
th6ng so cat. Sau khi thay d i i thong s i c5t 
(dien taboi 5), tac tii may truyin nhiing 
thong so nay toi bo diiu khiin ctia may 
gia eang. 

Hinh 10. Phdn ung cua he thong vai Idi khong thoa liiip 

Hinh 11, the hien phan ling cua he thing trong 
truong hpp 16i thoa hiep. Tac tii may #1 nhan tin 
hieu loi tu PLC #1 qua phin m i m KEPServerEx™ 
(dien ta boi 3). Sau do ISi duoc chin doan (diin ta 
boi 4). Niu loi thuoc kiiu thoa hiep, vi du gay dao, 
mang may chu/may khach duoc thiit lap (diln ta bdi 
5). Tac tit hop tac voi cac tac tii khac d i vuot qua 16i 
(dien ta bdi 6). 
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Hinh U. Phdn ung cua he thdng vai loi thoa hiep 

8. KET LUAN 

De ximt xdy dung hd thdng h6 ttg quyet 
dinh bao gdm cac tdc tir cho phep hd thdng 
sdn xudt thich iing voi Idi bai tiiay thi tii diha 
khidn tdp tnmg ttong cdc hd thdng sdn xudt 
hien tai tdi didu khien p h ^ tan. Cdc tdc tu: vcd 
khd nang quan sdt, lap luan, ra quyet dinh vd 
hgp tdc cho phep hd thdng thich nghi voi ede 
tiiay ddi ciia mdi trudng sdn xudt. 

He thdng hd trg quydt dinh eho phep tang 
nang suat eua he thdn^ gia cdng bdi giam thdi 
gian ngiing eiia he thdng khi cd Idi xdy ra.<* 
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