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TOM TAT

Viéc xdy dung cac Hé Chuyén gia hd tro quyét dinh (HCGHTQD) trong van hanh céc hé
théng cong nghé doi hoi phai tién hanh thu nap tri thirc mé ta hé théng bang cach thuc hién
qua trinh phong van cac chuyén gia. Tri thirc thu nap qua phong van c6 nhuoc diém 16n 1a rat
kho kiém ching tinh chinh xac, dan dén nhitng bt cap trong viée thir nghiém va trién khai
ap dung. Dé giai quyét nhimg bat cap do, ching t61 tién hanh xdy dung HCGHTQD bang
phuong phap Tiép cén hé thong trén co s& phdi hop tri thitc cong nghé, cic mo hinh toan hoc
va cac phuong phap biéu dién tri thuc.

Tir khod: Hé Chuyén gia hé tro quyét dinh, Tiép cin hé théng.
ABSTRACT

The design of the support decision expert system (ES) in operating the process system
requires the acquisition of simulation by expert interview. The interviewed knowledge is
difficult to correct lead to the disadvantage in experiments and applications. To deal with
these disavantages the expert system is constructed by the appoarch system methodology

based on the combination of the process knowledge, mathematical modelling and

knowledge descriptions.

Keywords: The support decision expert system, The appoarch system methodology

1. PAT VAN DE

Ky thuat HCGHTQD nho may tinh
dang phat trién rat manh nham cung cap tri
thirc tdm c& “chuyén gia” dé giai quyét
nhitng van dé khé khi ma tri thirc con
ngudi khong sin sang dap tmg. Tuy vay,
k¥ thuat nay chua duoc Gmg dung nhiéu &
Viét nam.

Nam 2002, huéng dén muyc tiéu nghién
cuu ung dung ky thuat HCGHTQD vao
viéc diéu khién - van hanh cac hé théng
Cong nghé Hoéa hoc va Dau khi, ching toi
da tién hanh xay dung Hé Chuyén gia cho
mot ddi twong cong nghé mang tinh chét vi

du khoi dau. Do 1a Hé Chuyén gia hd tro
cho cong tac van hanh cac hé théng lanh
trong hé théng thiét bi khoan-khai thac dau
khi trong diéu kién ngudi van hanh khong
thé cho sy trg giap truc tiép cua cac
chuyén gia (H¢ COOLER 1.0 [1]). Tri thirc
su dung dé thuc hién qua trinh tu véan duge
thu nap tur tri thirc chuyén gia nganh ky
thuat lanh bang k¥ thuat phong van [5] va
dugc mo ta ¢ dang cac su kién va luat [2]
[4].

Tuy nhién, thuc té cho thiy, tri thirc thu
nap dua trén ky thuat phong van phu thudc
nhiéu vao kha ning thong ké va kinh
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nghiém thuan tiy vé mat cong nghé va hau
nhu khong dugc mé ta mot cach day du, co
dong va tuong minh trén co s& quan hé
toan hoc va hoa ly. Do d6 kho kiém ching
tinh chinh x4c cta nhitng quyét dinh ma
Hé Chuyén gia dua ra, ciing nhu rat kho
thuyét phuc nguoi st dung va ngudi quan
ly tin tuong va chdp nhan ung dung Hé
Chuyén gia dé hd trg van hanh hé théng
cong nghé.

Nhim dam bao mo ta dung va chinh xac
hé théng cong nghé ¢ dang cac su kién-
luat, chung t6i tién hanh xay dung cac Hé
Chuyén gia hd trg quyét dinh bang phwong
phap Tiép can hé théng. Theo phuong
phép nay, chung t6i thuc hién qua trinh thu
nap tri thirc thong qua cac ky thuat mo
hinh héa hé théng cong nghé voi ba
phuong thirc tiép can co s¢ 1a Tiép can
Cong nghé, Tiép can toan hoc va Tiép can
Tin hoc ung dung [3].

2. PHUONG PHAP NGHIEN CUU

Pau tién, trén co so kién thic cong
nghé, hé thong cong nghé (S) dugc phan
hoach & xac dinh cac don nguyén C; can
phai gidm sat - van hanh. D6 1a cac phan tir
ma nguoi van hanh phai hoac co thé tac
dong dé thay do6i trang thai - tinh chat C;;
cia n6 nham thay do6i su kién - trang thai
hoat dong Fi mong mudn ctia hé thong.
Tac vu phan hoach ciing cho phép xac dinh
ban chat va cac quan hé toan hoc, hoa 1y
ctia cac don nguyén va ciu truc hé thong
cong nghé. Cac quan hé “NEU cé su kién
Cij xay ra trén don nguyén C; THI gay ra
sy kién hay trang thai FI, F2... trén hé
thong S” (dang C&E) s& duoc phat bicu
dinh tinh dya trén cac mo ta toan hoc da
x4c dinh. Sy ton tai cuia cac mo ta toan hoc
ctia don nguyén va ca cua hé théng 13 hién
nhién va thuong da duge xac dinh ngay tur
giai doan thiét ké hé thong cong ngh¢.

Viéc xac dinh tryc tiép tat ca cac Cj;
bang quan sat hodc do ludng 1a khong thé
thuc hién dugc trong thuc té. Do do phai
xac dinh Cj; bang suy luan gian tiép dua
trén cac quan hé dang “NEU c¢6 cdc sw kién
- trang thai Fl, F2..Fn xay ra trén hé
théng THI su kién C; da xay ra trén don

nguyén C; ”, goi 1a cac ludt quyét dinh
(dang E&C). Cac luat quyét dinh cho cong
tac van hanh dugc xay dung trén nguyén
tac

e Dua trén co s& quan h¢ C&E, xem

d6 1a diéu kién can

e Tim thém cac diéu kién du Fn dé

dam bao quan hé E&C la xac dinh
va don tri.

Cac diéu kién du Fn duoc xac dinh bang
cach bang cach tich hop cac don nguyén co
lién quan dén trang thai Fi dang quan tim
thanh mot d6i twong cong nghé moi va
xem xét mo ta toan hoc cua nd. Nhing
cach tich hop nhanh chéng va hi€u qua s€
duoc xac dinh bdi kinh nghi€ém cua cac
chuyén gia.

Vi két qua phan hoach va tich hop, hé
théng S dugc mo hinh hoéa dinh tinh bing
cac su kién-ludt theo cach thuc tuong tu
cach n6 dugc mo ta boi tu duy cua chuyén
gia. M0 hinh nay goi 1a m6 hinh ngir van,
thuan tién va gén glii vo1 nguoi van hanh,
14 co s& dé mo hinh hoa toan hoc va sb hoa
dé thiét ké cac HCGHTQPD nhd may tinh.

Mbi don nguyén C; trong hé théng S,
ung vé1 mot trang thai Cj; nhét dinh sé tao
ra nhitng trang thai dac trung F1, F2... trén
hé thong theo quan hé C&E. Khi d6 hé
thong S dong vai trd cia mot may bién ddi
trang thai, qui udc goi la may trang thdi.
Hoat dong cua hé théng S duoc thé hién
qua su bién ddi cua cac su kién - trang thai
trong khong gian trang thai (C;, Fi). Xét
trén quan diém toan hoc, quan hé C&E khi
do6 goi 1a mot todn tw trang thdi, con mod
hinh may trang thai chinh 12 mé hinh toan
hoc dinh tinh cua hé théng céng nghé. Mo
hinh nay cho phép nghién ctu hoat dong
ciia hé thong coéng nghé bang cach lam
viéc voi cac su kién - trang thai va cac toan
to trang thai. Trén co s& do6 thuc hién cac
phép bién ddi toan hoc thich hop dé tinh
toan xu 1y cac su kién-trang thai nhu cac
toan hang hay ki hiéu va xay dung cac
quan h¢ E&C dé phuc vu cho cong tac van
hanh hé thong. Dang thirc biéu dat toan
hoc cu thé cia md hinh may trang thai phu
thudc vao cong cu hinh thitc hoa dugc st
dung nhu : ménh dé, vi tu, tap mo...
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Két qua cua tiép can toan hoc dua trén
co s& cong nghé 1a mot co s¢ tri thic da
dugc hinh thuc héa. Dudi géc nhin cua
Khoa hoc may tinh, co s& tri thic nay la
mot dang co s& dit liéu quan hé mo ta hé
thong cong nghé S va c6 thé sir dung cac
ky thuat Hé Chuyén gia dé biéu dién cac
tri thirc - dir liéu nay & dang thirc ma may
tinh hiéu dugc. Déng thoi ¢6 thé thue hién
cac ky thuat ma hoa, suy dién va xir Iy tri
thie dé giai quyet nhimg bai toan cu thé

nhu : hd trg quyét dinh, chin doan, du
bao... Nho cac cong cu lap trinh thich hop
nhu C/C™", LIPS/CLIPS... viéc cai dit cac
chuong trinh H¢ Chuyén gia khong con la
mot van dé 16n d6i véi Khoa hoc may tinh
hién nay.

3. KET QUA VA BAN LUAN

Trén co sé phuong phap Tiép cén hé
théng, v6i sy hd tro cia cac ky thuat Hé
Chuyén gia, ching t6i di tién hanh xay
dung hé HCGHTQP COOLER 1.1 dé hd
trg qué trinh van hanh hé théng diéu hoa
khong khi. H&¢ COOLER 1.1 cung cip mot
khdi cong cu “Tiép can hé théng”, cho
phép xdy dung cdu tric phan tang cia hé
thong dleu hoa, phan tich, thu thap cac
thong tin can thiét vé hé thng ; trong do
dac biét chu y dén viéc khai thac cac méd
hinh toan hoc da duoc thiét lap trong qua
trinh thiét ké hé thong cong nghé. Tur cac
mo hinh toan hoc nay, cac luat quyét dinh
dugc xay dung theo phuong phap tich hop
hé théng va duoc biéu dién & dang luét
logic ménh dé dang chuan Horn rdi ma hoa
va luu trlr trong may tinh. COOLER cling
cung cap mot hé thong truy van thong tin
va suy dién dya trén tri thirc ma hoa va cac
tinh hudng thuc t& ma ngudi st dung nhap
vao may tinh. Co s¢ tri thirc cila COOLER
1.1 duoc thiét ké mo, cho phép bd sung,
sua chita cac luat va sy kién cho phu hop
v6i hé thdng thuc té. Mo to suy dién duoc
thiét ké doc 1ap v6i Co so tri thirc va van
hanh theo co ché suy dién i co két hop
v6i tim kiém nhanh dang Breadth-First
Search trén cdu triic cdy quyét dinh. Céac
trudng hop suy luan trén cac tap luat mau
thir dap tmg gan nhu day du cac nguyén ly

suy luan co ban nhu modus ponens,
tollens, Syllogims... Ngudi sir dung c6 thé
st dung nhimg két qua suy ludn ma
COOLER 1.1 dua ra trong truong hop ho
khong the tu minh quyét dinh vé cach giai
quyét van dé xay ra trén hé thong diéu hoa.

Nhuge diém 16n nhat cia COOLER 1.1
1a ¢ phuong phap biéu dién tri thirc. Viéc
biéu dién tri thic bang logic ménh dé va
cac phép bién ddi nho logic ménh dé lam
cho ngir nghia cia chuong trinh kho hiéu
do mirc d6 hinh thirc hda cao, do d6 chi
thich hop véi cac hé thong cong nghé nho,
v6i s6 ludt quyét dinh khong 16n 1am. Tuy
nhién, néu nhan dang lai m6 hinh toan hoc
va chon nhitng phuong thirc biéu dién tri
thirc khac hi€u qua hon thi hoan toan co
thé khic phuc dugc nhugc diém nay.

4. KET LUAN

Trong cac HCGHTQP dugc xay dung
theo phuong phap Tiép can hé thong ludn
c6 mot sy lién két chat ché giira tu duy
cong nghé, todn hoc va cac ky thuat biéu
dién - xir 1y thong tin. Tinh chinh xac va
tuong minh cda céc luat cling nhu céc su
kién c6 li€n quan trong luat dugc dam bao
trén co s& mo ta toan hoc va hoa 1y cua dbi
tugng cong nghé. Nho do, c6 thé tra 1i cac
ciu hoi “Tai sao” va “Lam thé nao” trong
qua trinh hoat dong cia HCGHTQD bang
cach giai thich truc tiép trén cac mo ta toan
hoc ma khong phai chi don gian la dua ra
“Vét suy dién” nhu cach tiép cin truyén
thong Viéc khai thac cac md ta toan hoc
cta doi tuong cong nghé dong thot con tao
ra nhiing tién dé cho viéc giai quyét cac bai
toan t6i uu cua qua trinh suy luan - ra
quyét dinh 13 bai toan it dugc dé cap trong
qua trinh xay dung HCGHTQD trudc day.

Nhu vay, viéc x4y dung céc
HCGHTQD theo phuong phéap Tiép can hé
thong dam bao duoc tinh chinh xac, hiéu
qua va do tin cdy trong viéc hd tro van
hanh cac hé thong cong nghé, dong thoi
tao ra co s& tlep can va phat trién cac k¥
thuat didu khién - van hanh duva trén tri
thirc & mirc d¢ cao hon nhu h¢ Chuyén gia
dua trén mo6 hinh (Model-based) hay céc
ky thuat didu khién “mo” (Fuzzy
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Control)... Do d6, Tiép can hé théng can
tiép tuc duoc nghién ciru va ap dung véi
tinh chat 1a mot phuong phép luan trong
viéc xdy dung cac h¢ HCGHTQD nobi
chung va trong nghién ctru giai quyét cac
van d& trén cac hé thong cong nghé hoa
hoc va Dau khi néi chung.
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