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XAY DUYNG HE THONG HO TRO QUYET DINH
TRONG GIA CONG

DEVELOPMENT OF A DECISION SUPPORT IN MACHINING

PGS,TS. Trin Ngoc Hitn
Bo mén Thiét k& May, Khoa Co khi, Trudmg Dai hoc Giao théng Vian tai

TOM TAT

Théi gian ngimg cua hé thing sdn xudt nguyén nhin do mdy hong, mon dao va céc dang hong
khde chidm 20-25%, tdng thoi gian lam viéc ciia hé théng, diéu d6 lam gidm ndng sudt sdn xudt vd
tiing gid thinh san phim.

Hién tai, hé thing sin xudt phdi ngimg dé sika chita mdy hong hodc khde phuc cdc sai léch
trong qud trink xtt Y do 15i géy ra. Han ché ciia phirong phdp ndy ld gidm ning sudt, gidm thoi
gian sik dung ciia hé thing va su hiéu qud cia phiong phap phu thujc truc tiép vao kinh nghiém
cila ngudi cong nhdn. Bdi bdo trink bay mot hé thing hé tro quyét dinh nhéim giit cho hé théng sdn
xudlt tiép tuc vén hank trong trieomg hop 16i. Nehién ciru ndy tdp trung vio cdch hé théng vuot qua
cdc 151 xdy ra tai phin xudng nhir mdy héng, mon dao, hong chir ning cia ré bit hay ké thong vén
chuyén véi théi gian phuc hoi nh, khong xét dén cdc 161 lién quan dén dom hang hay cdc 16i yéu
cdu thoi gianphuc héi lon (vi du nhie mit thang).

Tir khoa: HE thng hé tro quyét dink, Téc tit nhdn thirc; Thich nghi 16i.

ABSTRACT .

The d ime of a facturing system caused by the machine breakdown, tool wear and
s0 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,
maifunction 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 PE

Trong linh vyc sin xult hién dai, c4c hé
thong thiét ké CAD (Computer aided design),
lap ké hoach CAPP (Computer aided process
planning), 14p trink gia céng CAM (Computer
aided manufacturing), gia cOng trén may CNC
(Computer numerical control) dugc tng dung
rong rai nbu the hién trén Hinh I. Trong c4c hé
théng ndy kién thic chuyén gia duge tich hgp
lam ta.ug nang suat, d6 chinh x4c va gidm thiu
18i ciia céc hé thong treée d6 vén phu thude
véo trinh 9 va kinh ng]nem clia ngudi thao
tac. Klen thtic chuyen g1a duoc tich hop trong
he théng hay con goi cac hé théng dya trén tri
thirc KBS (Knowlcdgc based system) 1& mét
trong nhitng cong nghe cla su tich hop khoa
hoc nh4n thic 16i c4c hé théng tr dong [1].

Hinh 1, thé hién xu huéng (mg dung cla
hé tri thic trong san xult. Sir dung cong nghe
nhén thitc cho phép he théng thyc hién cdc cu
xir thong minh bit chwde hogt dong cia con
ngudi nhar 1p lufin déra quyét dinh, hop téc
trong guh quyét vin dé. Trong hé thong sn
Xuat cé u'ng dung hé tri thite, céc miy hop tac
v6i nhau va véi b phin cip phm aé gia cong
chi tidt. H& théng linh hoat véi s thay dbi ciia
don hang [1].

Hinh 1. Xut hudng smg dung ké i thitc trong san xudt

2. MO HINH CUA HE THONG HO TRY
QUYET PINH

Hinh 2, thé hitn md hinh h¢ théng
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ho trg quyet dinh trong khéi két ndi vai he
théng sin xudt hién c6. O trang thai Jam vide
binh thudng ciia phan xudng, hé thong MES
(Manufacturing execution system) didu khién
todn bd phan xufmg [2,3]. Néu c6 18i Xay ra
nhit méy hong, mon dao, h§ thong hd trg quyet
dinh diéu khién hé thong gia cong. HE thong
b6 trg quyét dinh bao gom céc tac tir. Méi tic
tir 14 mét chwong trinh méy tinh c6 khi ning
thu nhén dif ligu, l4p luan vi ra quyét dich
{4,5]. Néu 15i dé dé phuc h01 va céch thic dé
vugt qua 18i da biét. Hé théng sinh ra phucmg
4n m6i dia trén dir liéu thu dugc va co s& dit
liéu cha nd. Phuang én nay ngay lép tirc duge
thue hién boi méay bi 15i. Vi dy, 16i mdn dao
duge phyc héi béi thay déi thang sb cit md
khéng dnh hlm*ng toi chat lwong cita sin phém
khi hrong mon dao vén trong gi6i han cho
phép. Trong tredng hop nay cdch thic thi hinh
phucmg n dugce xit iy thinh 1énh, sau d6 1énh
dugc giri 161 b dleu khlen cia may gla cong.

Néu 16i rit kho dé phuc hdi, vi du may hong,
thao tic gia cong phdi dugc thue hién trén may
khéc. Tac tix thye hign thoa higp véi cac téc i
khac. Coug viée clta may bi 18i duoc thue hién
trén mdy khic dé giir cho hé théng san xult
tiép tuc van hanh. Trong treong hop céc téc tit
khong thé khéc phuc duge 161 xdy ra, mt tin
nhin dugc giri toi he théng MES de 1ap lai ké
hoach gia c6ng. Néu phai mét nhiéu thoi glan
d8 khic phuc 15i xdy ra, hé théng MES quén Iy
todn bé phin xuang

[
drlig

Hinh 2. Hé thing hé trg quyét dink trong gia cong
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Pé xay dung hé théng h3 fro quyét dinh,
nghién ciru nay & xuét &p dung céc cong nghé
phong sinh hoc nhu cong nghé tac ni, céng
nghé nhén thircc v3 théng minh biy din. Hon
nfta, md hinh ra quyét dinh ciia con ngudi tir
khoa hoc nhén thire v&i tén goi md hinh BDI
(Belief- Desire-Intention) duge dp dung t&i
cAc tac tit dé ting kha ning cita tac 6ir v& kha
niing ty ra quyét dinh [6].

3. CO CHE RA QUYET BINH CUA HE
THONG

Hinh 3, thé hién co ché ciia téc tir 38 virgt
qua 15 xay ra & m:iy gia cong. O thoi difm ban
dhu, ca bp diéu khién cia méy gia cng va tic
tir &u nhén 1&nh tir hé théng MES (dién t4 bdi
1). B§ phén xit 1§ nhén thirc cta téc tit bién
dich 1énh 84 c6 myc dich cug viée tir 1énh yéu
cau. Khdi thu nhén thu thap va loc di ligu dé
thu dwoc théng tin trong wng voi chic ning
cha thc tir. D& chin doén trang thai cia méy
theo kiéu dit ligu thu duoc, chc thudt todn nhin
dang dic trung duoc st dung nhu 18 gic mé
(fuzzy) hojic mang no ron (neural). Téc tir 14p
Iuén dya trén nhimg dic trung cia dit liéu, du
dinh vi muc dich dé 1am mét quyét dinh. Néu
dit ligu thu duge tir dAu ra cia khéi thu nhin
(didn t& béi 2) khép véi myc dich mong mudn,
mét tin nhin dwoc giri 161 MES dé théng bao
trang thai binh thudng cia miy (dién ta bdi 3)
vi hé théng tlcp tuc vén hanh. . Nguoc lai, thc
jiid lﬁp ludin vé cic trudmg hop 18i. Néu 151 phai
mAt nhidu thi gian d& phuc héi hodic khéng
¢6 kha ning aé phuc héi, thc tr gii tin nhn
t6i MES dé yéu chu 1ap lai Kké hoach (dién ta
béi 3). Nguoc lai, khéi lam quyét dinh sir dung
mang neural hodc céc lufit 3¢ sinh ra phirong
an moi dya trén dit lidu, dir dinh va muc dich
(diZn t3 bai 4). Phuong 4n ndy ngay Igp tic
duge thyc hién boi may bi 161 néu 16i d§ dé
phuc hdi va cach thirc d& thue hién phuong 4n
a3 biét (dien taboi 5) Vidy, 101 mén dao duge
phuc héi bai thay d6i thong sé cht ma khéng

4anh hudng 16i chit heong cia sin phim. Trong
truémg hop ndy céch thire thi hanh phwong 4n
duge xit Iy thanh 1énh, san 46 1énh duge gu'l
161 b didu Khién clia may gia cong. Néu 161 it
kho aé phuc hdi, vi dy méay héng, thao tic gia
cbng phai dugc thye hién trén miy khic. Tac
ti¥ thue hién thod hiép v&i céc téc tir khac. Co
ché thoé hiép dua trén gi4 tri pheromone duge
trinh bay trong phin 4. Céng viéc clia may bi
181 duoc thure hién tréi may khéc dé gift cho hé
théng sin xudt tiép tuc v4a hanh (dién 14 bai
6). Tac tiz may duge chon qua thod higp giri
tin nhén t61 tc tix phoi v tac tir vin chuyén
(dién t2 bdi 7) & théng béo ring no s& thyc
thi cong viéc cta méy bj 15i. Phin xudng gia
cdng sit dung ké hoach téi 1 trrde d6 sau khi
méy bi héng duee phuc hdi, Trong trrdng hop
sir thoa hiép khong thanh céng, yéu ciu dé 1dp
lai ké hoach san xult dugc giri t6i MES (difn
tAboi 8).

]
My gl cheg ®

Tie i peby #]

Hinh 3. Co ché vieot qua 18i cria hé thing
4. THUAT TOAN RA QUYET PINH
Thut ton cla thc t trong 1p ugn dé
dua ra mdt quyét dinh nhr thé hién & Hinh 4.
Co ché ra quyét dinh dwoc trinh bay nhwr san:

B:= B_khéi tg0; /*Gia tri ban du cia

quan st (B)*/

I:=1_khdi tao; /*Gid tri ban ddu cia rayc
dich (I)*/

Loop <&
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s:= tin higu; /*tac tir nhén théng tin ti
cam bién*/
If s:= 16i (kiéu) then . )
Gui (tin nhin); /*hé théng sin xudt
khong thé van hanh, va 18i thugc nhém
hozic khong thé phuc hdi hoic théi gian
phuc hdi lau, vi vy téc fir yéu chu MES
& 1ap lai ké hoach san xut */
Else
B:= cp nhat (B,s); /*tic tit cdp nhit
trang théi (B)*/
D:= xir Iy(thao tic); /*tac tir nhén toan
b9 trang théi 6 thé (D) ctia thao thc tir
MES*/
t:= so sénh (B,D); /*so sinh giita trang
théi thu dugc va trang théi yéu cau (D)*/
Ift:=0 (h'ang théi binh thudng) then
G (tin nhan); /*téc tir théng bio trang
théi 1am viéc binh thudng clia méy*/
else
I:=loc(B,D,I); /*tic tir chon nhiém vu
khéc trén co s¢ loc gia tri B,D,I%/
p:=k& hoach (B]); /*tc tit c6 ké hoach
de thue hién nhiém vy méi*/
If ton tai (p) then
thue thi (p); /*téc tir thue thi ké hoach*/
Gri (tin nhin); /téc tir gui théng diép
tdi céc téc tir lién quan cho viée cip nhét
ké hoach méi*/
else
hop tac(cac tic tir); /*tac tir hop tac voi
céc tac tir khéc*/

:= chon (tdc tir); /*téc tir chon mét tic
tu khac & thue hign cong viée clia n6*/
if ton tai (a) then
chuyen (thao tac); /*tic tir chuyén cbng
viée cia n6 t6i thc tir duge chon*/

else
Giri (tin nhén); /*thc tir guri yeu céu ti
MES dé 14p lai k& hoach san xuat*/
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Khi 18i thuc nhém thod hiép xay ra véi
may trong qua trinh thuc hién thao tic, ching
ta cdn mot may khéc dé thuc hién thao tac do
nhim dé gitr ké hoach sin xuft trong pham vi
sai léch thai gian cho phép. Dé chon durgc méy
phit hop, tic tir may #1 quan 1y méy bi 15i gii
théng tin vé thao tic t&i cdc tac tir miy cdn
lai trong hé théng. Théng tin thao tac bao gom
phuong phép gia cong, diéu kién cét va ki
dao. Cac téc tir may so sinh nhitng théng tin
ndy véi kha ning ciia my thong qua co s¢ dit
liu clia ching bao gom djc tinh k§ thuat va
kha nang dé gia cong phi theo cic yéu ciu sin
phim. Chirc ning ciia pheromone 14 d dién
dat khd ning cua méy cho viéc thyc hién thao
thc. Trong sy thod hi€p clia céc téc tir, gid m
pheromone dugé sir dung nhu mét tiéu chuin
cho viéc chon may t6i wu. Trong trudng hop
cdc tac tir mdy hoi di cdc yéu ciu ciia thao
tc chung sinh ra gid trj pheromone. Ngugc lai,
gid trj pheromone bing khéng.

Dua vao thuat toan dan kién, cong thirc
dé tinh gid tri pheromone d duoc thiét 1ap cd
xem xét t&i kha ning thuc thi, thei gian xir Iy
va gia thanh gia cdng [7,8]. Cong thire dwoc
thé hién nhur sau:

Py =—————
a:,xM' +o:cxM
M,

a co
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Trong do:

- q la khi ndng thyc thi clia may MAi vé
thao tac duoc yéu cdu tu méy bi 16i. V& kha
nang thue thi, cac yéu cu chire ning clia phoi
nhw kich thuoc dung sai, chit hrong be mitva
sw thay d6i céu triic t& vi phai dat yéu chu. Néu
thao téc t c6 thé thyrc hién tai méy M thi =1,
nguoc lai g=0.

- M, (phut) va M, ($) bidu thi thi gian va
g4 thanh gia cong lai may MA:.

- M, va M, 14 gié tri ohé nhét ciia thod
va gid thanh gia cong, hai dai lwong ndy di
bidt boi ké hoach di Iap trude do. G1a tri
pheromone cao nhét ciia thao tic yéu chu gia
tri nho nhét ciia thiri gian gia cong (M) va gia
thinh gia cong (M).

Cic hé sb 0, V3 o, biéu thi trong so cla
thoi glan va gid thanh gia cong. Trong sb cila
hai hé s0 anh huong nay la khac nhau tuy vao
didu kién khéc nhau ciia thi truémg.

Trén co s¢ cic gid tri pheromone cia
thao tic t & cic may khéc nhan, tic tir miy #1
st dung thudt toan sau dé ra quyét dinh:

Trrdmg hep 1: Tt c3 cdc gid tr
pheromone déu bing khong.

send (mesage) /*y&u cdu MES 14p lai ké
hoach*/

Truomg hop 2: Chi c6 mét gid ti
pheromone cia tac tir (i) a khac khong
Giri (tin nhin) /*tac tir (i) dugc chon*/
Trudng hep 3: C6 nhiéu hon mét gid tri
pheromone khac khéng.

Néu téc tir (j) cb gi4 tri pheromone cao
nhit

Gt (tin nhin) /*tic tir (§) duge chon®/
Thuét todn cho cic tdc 6y mdy con lai
trong qué trinh thoa hiép nhu sau:
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Phan tich (tin nhén) #khép néi dung cha
théng tin thao tic v6i ning lyc-ciia may*/
Sinh gié tri (pheromone) /*sinh ra gid tri
pheromone cua thao tac*/

5. PHAN TiCH THIET KE DU LIEU

Co so dir iéu bao gbm thong tin xir 1y,
dia chi tAc tir cho giao tiép trong mang, cac gid
tri pheromone ctia tac fir may d6i v6i cac thao
tac v co s& dit liéu 181 duge xdy dung sir dung
SQL Server™ 2005. Dé thiét ké co 56 dir lidv,
cée triromg va kidu dit lidu duoe frinh bay tir
Hinh 5 ti Hinh 8.
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Hinh 8, Trmmg va kidu ciia 1 phitong phdp

dé vugt qua 15i
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6. KET NOI HE THONG

M5 hinh két ndi cc thiét bi vat Iy
voi hé thong céc tdc tir nhu thé hién trén
Hinh 9. M8&i téc tir duge cai dit trén mot
mady tinh. Céc tac tir giao tiép véi nhau
qua méi truong khong day. Méi tac tir ket
ndi véi PLC théng qua giao thirc két ndi
OPC (process control protocol for linking
and embedding objects). Cac thiét bj vat
1y nhu thiét bj nhip 151, hé théng dén béo,
tblet bi RFID hru trif thong tin phoi két
ndi v6i PLC.

7. KET QUA

Hinh 10, thé hién phén {mg ctia h§
théng trong trwong hop 16i khéng thoa
higp. Téc tir may #1 nhan tin hiéu 161 tr
PLC #1 qua phin mém KEPServerEx™
(dmn ta boi 1). Sau d6 16i duge chin dodn
(di€n ta boi 3). Néu 161 thuge kiu khéng
thoa h;@p, vi du mdn dao, thc tir didu chmh
théng s6 cit. Sau khi thay ddi thong $0 cat
(dién ta béi 5), téc tir may ﬁuyeu nhiing
thong sb ndy t6i by didu khién cia may
gia cong.
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Diacki IP:192.160.12 e
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Téc tr#1

k‘,liuéiquiy

Hinh 9. M3 hinh két néi e méy

Hinh 10. Phan ing ciia hé thong véi 16i khing théa hiép

Hinh 11, thé hién phén img clia hé théng trong
trudmg hop 151 thoa hiép. Téc tu mdy #1 nhan tin
higu 161 tir PLC #1 qua phin mém KEPServerEx™
(dién ta boi 3). Sau 6 151 dwoc chin doén (dién t
béi 4). Néu 151 thudc kiéu thod hiép, vi du gay dao,
mang mdy chi/may khich duoc thiét lap (dién ta bdi
5)- Téc tir hop the voi céc tic tir khdc d& vuot qua 16
(dién ta béi 6).

gl TAP CHI CO KHI VIET NAM, $6 142 nim 2017

www.cokhivietnam.vn



NGHIEN CUU - : e

Mgt tic tir thich hop

ducc chon 6 thre Bitn

cong vifc cta may by
15

Hinh 11. Phdn img ciia hé thdng véi I3i théa hiép

8. KET LUAN

D& xuit xay dung hé théng hd tro quyét
dinh bao gdm céc tic tir cho phép h¢ thong
san xuat thich tmg véi 16 boi thay thé tir didu
khién tip trung trong céc hé thong san xufit
hién tai 161 didu khién phan tan. Cac tac tr véi
kha ning quan sét, 13p luan, ra quyét dinh va
hop téc cho phep hé thong thich nghi véi cac
thay a6i ciia moi trudng san xuht.

Hg thcfvug hd trg quyét dinh cho phép ting
nang sult ciia hé thong gia cong boi gidm thoi
gian ngimg ctia hé théng khi ¢ 161 xay ra.«<
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