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PHUONG PHAP THIET KE
HE CO SO TRI THUC DUA TREN ONTOLOGY VA UNG DUNG

e D3 Viin Nhon ¢ Mai Trung Thanh*e Hoang Ngoc Long
Truong Pai hoc Quoc té Hong Bang

TOM TAT

Hé co sé tri thire la mét trong cdc I6p g dung phé bién ciia tri tué nhan tao. Thiét ké co sé tri
thitc va bo suy dién ciia hé thong img dung thuec té doi héi viéc sik dung ontology cho biéu dién tri
thirc. Trong cdc g dung nhuw hé gidi van dé thong minh trong cac mién tri thire hinh hoc phdng,
dién hoc, hay héa hoc thi tri thitc ¢é cau triic rat trieu tuwong va phike tap bao gom cdc khdi niém, cac
quan hé, cac todn tik, cac ham, cac luat. Gidi phap biéu dién tri thike theo ontology la tat yéu dé biéu
dién cac mién tri thite nhie trén va té chitc co sé tri thite cho hé thong trén may tinh. Trong bai bdo
nay sé trinh bay phwong phap thiét ké cé sé tri thike va bé suy dién ciia hé co sé tri thitc dua trén
mén ontology cho mién tri thirc, goi la ontology vé co sé tri thite cdc doi twong tinh toan, va cdc iimg
dung ciia né trong thuec té nhi hé gidi todn trong mién tri thirc hinh hoc, hé chan doan bénh.

T khéa: hé co sé tri thite, biéu dién tri thite, suy dién, ontology

AN ONTOLOGY BASED METHODS
FOR DESIGNING KNOWLEDGE-BASED SYSTEMS AND APPLICATIONS

e Do Van Nhon ¢ Mai Trung Thanh ¢ Hoang Ngoc Long

ABSTRACT

Designing of the knowledge bases and the inference engines of knowledge-based systems in
practice requires representations in the form of ontologies. For applications such as the intelligent
problem solver in plane geometry, the knowledge contains a complicated system of concepts,
relations, operators, functions, and rules. This situation motivates an ontology-based solution with
such components. In this article, an ontology called Ontology of Computational Object Knowledge
Base (COKB), will be presented in details. We also present a model for representing problems
together reasoning algorithms for solving them, and design methods to construct applications. The
above methodology has been used in designing many applications such as systems for solving
analytic geometry problems, solving problems in plane geometry, and the expert system for diabetic
micro vascular complication diagnosis.
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1. TONG QUAN

Trong viéc timg dung CNTT, dac biét 1a cac hé co s tri thuc, hién nay 1a mot trong nhiing doi
héi trong nhiéu linh vuc ctia thoi ky cach mang cong nghiép 4.0. Cac tmg dung dua trén hé co sé tri
thic da nhan duoc rat nhiéu sy quan tdm clia cac doanh nghiép, t6 chic, ciing nhu chinh phii. Hé co
s& tri thitc 14 nhitmg hé thong thong tin dua trén tri thic, cho phép mo hinh héa cac tri thic ciia
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chuyén gia, dung tri thiic nay dé giai quyét van dé phiic tap thudc cung linh vuc. Mot hé co sé tri
thic ¢6 2 thanh phan quan trong d6 14 co sé tri thic (knowledge base) va bd suy dién (inference
engine). Co s& tri thitc bao gdm céc s kién, cac luat, cac khai niém va cac quan hé. Bo suy dién 1a
bo x1t Iy tri thitc theo md hinh héa duoc 14p luan béi chuyén gia. BO suy dién hoat dong trén thong
tin vé van dé dang xét, so sanh véi tri thirc luu trong co s& tri thite rdi riit ra két luan. Do d6, c6 thé
ndi rang tinh hiéu qua ctia hé co sé tri thitc phan 16n phu thudc vao co sé tri thic ctia hé thong. DE
xay dung cac hé thong trén, nha thiét ké phai xay dung duoc mot co s tri thic va mot bd suy dién
phu hop dé gidi quyét cac van dé dua trén tri thirc. Chat luong hoat dong ctia cac hé thong thong
minh nay phu thudc rat 16n vao cach biéu dién, t& chic co sé tri thirc da cé va phuong phap suy luan
gidi quyét van dé trén tri thirc. Tuy nhién, co sé khoa hoc k¥ thuat hién nay lién quan dén thiét ké co
s& tri thitc van con chua hoan chinh va con nhiéu van d& phai nghién ctu phat trién.

Hién nay c6 nhiéu phuong phap biéu dién tri thic trong thiét ké cac vmg dung thong minh, theo
[1-3] ta c6 thé phan thanh cic nhém sau day:

Céac phuong phap biéu dién dua trén logic hinh thirc: day 1a phuong phap c6 dién nhat dé biéu
dién tri thitc trén may tinh, dua trén hai dang phé bién do6 1a logic ménh dé va logic vi tir. Diém manh
ctia phuong phap nay dé 14 c6 tinh hinh thitc cao, duoc nghién ciu kha day di vé co sé ly thuyét,
van dé, thuat gidi va c6 cac ngon ngit 1ap trinh danh riéng cho loai biéu dién tri thiic nay, c6 thé ké
dén nhu PROLOG, LISP. Biém khé khin ctia phuong phéap nay d6 1a khong can thiép dugc sau hon
cau tric clia ménh @&, ciing nhu khong biéu dién duoc cac loai tri thitc ¢6 cau tric phiic tap, nhidu
loai thanh phan va quan hé.

Céc phuong phap biéu dién tri thirc dang thii tuc: phuong phap nay bao gdm mot tap cac chi thi
hay céc budc, hanh dong cu thé, mbi thii tuc thuong duoc xay dung dé gidi quyét mot bai toan, van
dé theo ngit canh cu thé. Phuong phap nay kha linh dong trong viéc thiét ké dé giai mot s6 van dé
nhd, mang tinh ngit canh (context), cung cap dii phuong thitc dé gidi quyét ding, di cac van dé cu
thé. Piém han ché ctia phuong phap nay dé 1a quan tim nhiéu vé cac thao tac tinh toan, hanh dong,
xit ly dé gidi quyét van d¢, chua quan tAm nhiéu dén viéc biéu dién cau tric phic tap cta tri thic,
cling nhu 12 tri thiic nhiéu thanh phan, nhiéu méi quan hé.

Céc phuong phap biéu dién tri thic dang luat dan: phuong phap nay cung cip giai phap bidu
dién 12 tap cac yéu to va tap cac luat dan c6 tinh chat kéo theo. Mdi lut dan cé dang h(r) # g(r),
trong d6 h(r) 1a tip cac cac su kién gia thiét clia luat r, g(r) 1a tip cac su kién két luan ctia luat r.
Phuong phap nay kha phé bién trong tri thirc thuc té, té ra hiéu qua véi céc tri thic ¢ dang luat dan.
Diém kho khin ctia giai phap nay d6 1a su kién duoc dé cap chua cé su dinh nghia r6 rang 1a gi? Va
chiing huéng nhiéu dén cac dang tri thirc luat dan (h6 tro susuy luan trén luat), chua quan tim nhiéu
dén biéu dién ciu tric, phan loai tri thikc vi vay tinh biéu dién tri thitc chua duoc cao. Hon thé nita,
véi nhimg tri thic c6 ¢ hang ngan luat, hodc 1a luat c6 su phan nhom thi vé mit 1y thuyét ctia giai
phap niy van chua dugc dé cip dén va ky thuat xit Iy cho van dé nay.

Céc phuong phap biéu dién dang mang: 1a phuong phap cé dang nhw db thi c6 cau triic gom tap
nit va tip cac cung. Trong d6 mdi nut biéu dién hay dai dién cho cac dbi twong, mdi cung bicu dién
moi quan hé giita cac doéi twong. Cac phuong phap dang nay c6 tinh tryc quan cao, dé hiéu, cach
biéu dién kha tu nhién, va rat linh dong khi cé thé thém nit méi hodc cac quan hé giita cac nit mot
cach thuan tién. Tuy nhién, hién nay chua c6 mot quy chudn nao cu thé néi vé cac niit va cac cung.
Vi vay khi st dung, nha thiét ké phai tu minh dinh nghia lai vé cau triic ctia nut va cung nay. Hon thé
nifa, viéc linh dong trong qua trinh thém nut va cung c6 thé dan dén cic mdi quan hé mau thuin
trong tri thiic va rat kho kiém soat.
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Céc phuong phap bidu dién cau tric: Phuong phap nay cho phép st dung cac ciu tric dit liéu
phtic tap va cac cau tric dif liéu triru teong trong bidu dién, c6 thé ké dén mot s6 cau tric phd bién
nhu: Frames, Class. Y tuéng chinh ctia cac phuong phap nay, thuong tap trung vao biéu dién tri thiic
ctia mot d6i twong hay khai niém, vi vay moi tri thirc lién quan dén khai niém s& duoc déng goi lai
thanh mot khung khép kin trong noi tai clia ddi twong. Piém manh ctia phuong phap nay d6 1a cho
phép biéu dién duoc nhiéu tri thic lién quan dén mot dbi twong gdm céac thude tinh, hanh vi, ...vv,
va thé hién duoc tinh tr nhién cta tri thitc. Tuy nhién ciing nhu cac phuong phéap & trén, Frame,
Class chua dit nhiéu trong tAm trong viéc biéu dién tri thirc c6 nhiéu thanh phan khac va cac moi
quan hé giita cac khai niém hay di tuong.

Nghién ciru va phat trién mo hinh cho dang co sé tri thiic theo tiép can Ontology 1a mot cach
tiép can hién dai dé thiét ké cac thanh phan tri thic ctia hé co sé tri thiic. Ontology ngay nay cang tré
nén phd bién trong khoa hoc may tinh. Ontology 1a mot khai niém bét ngudn tir triét hoc, trong linh
vue khoa hoc may tinh theo Tom Gruber [4] thi Ontology 1a mét “ddc td ciia hinh thitc cho hé thong
khai niém trong tri thirc ciia con nguoi dé cé thé chia sé duoc va xit Iy duwoc trén mdy tinh”. Phuong
phap tiép can nay té ra manh m& va phu hop véi hién dai, vi c6 thé dé dang thay rang moi mién tri
thirc clia con nguoi hién nay déu dwoc hinh thanh tir cac khai niém, thudc tinh, tinh chat va cac quan
hé gitta cac khai niém nay. Piéu nay cho phép Ontology 1a cong cu déc luc cho nha thiét ké, dé thiét
ké duoc cac co s tri thitc cho xay dung cac tmg dung thong minh trong khoa hoc vé tri tué nhan tao.
Tuy nhién, du 14 mot gidi phap hién dai va manh mé trong biéu dién tri thic, Ontology hién nay van
14 mdt phuong phéap kha téng quat va mang nhiéu tinh chat vé dinh huéng hon 1a mot phuong phap
cu thé c6 su hd tro vé ky thuat, phuong phap xay dung. Dicéu nay din dén nha thiét ké s ton rat
nhiéu cong stic va thoi gian dé ¢ thé dua ra duoc cac dinh nghia phu hop theo pham vi ngit canh hay
pham vi tri thitc cu thé. Trong bai bao nay, nhém nghién ctru s& trinh bay phuong phap thiét ké co s&
tri thirc va bo suy dién ctia hé co sé tri thirc dua trén mot Ontology cho mién tri thie, goi la Ontology
vé co sd tri thire cac d6i tuong tinh todn va cac ing dung ciia né trong thuc t& nhur hé gidi toan trong
mién tri thirc hinh hoc, hé chan doan bénh.

2. HE CO SO TRI THUC — KIEN TRUC VA QUY TRINH THIET KE

2.1. Hé co sé tri thite va Kién tric hé thong

2.1.1. Hé co 50 tri thirc

Tri thitc duoc hiéu 1a kién thic hay sy hiéu biét ctia con nguoi trong cac linh vuc hay mién tri
thitc nhat dinh, nhu kién thirc vé toan hoc néi chung, hay cac mién tri thitc toan hoc véi pham vi thu
hep hon nhu kién thiic vé hinh hoc phang, hinh hoc khong gian, hinh hoc gidi tich; kién thic vé vt
1y néi chung hay kién thitc vé dién mét chiéu, dién xoay chiéu, co hoc; kién thirc vé cac loai bénh
trong y khoa, v.v. Tri thirc thuong bao gdm nhiéu thanh phan triru twong, cing véi nhimg moéi lién hé
rat da dang va phiic tap giita cac thanh phan [3]. Cac thanh phan tri thiic thuong gap bao gdm thanh
phan tri thire khai niém, thanh phan tri thitc quan hé, thanh phan tri thic toan tit, thanh phan tri thirc
ham, cac su kién va cac luat; trong d6 thanh phan tri thic khai niém cung véi cic quan hé co ban
trén khai niém 1a phan nén tang cua tri thirc. Tri thitc con bao gom ca kinh nghiém va cac quy tic hd
tro cho qua trinh suy luan gidi quyét cac van dé lién quan dén tri thic trong mot linh vuc hay pham
vi tri thitc nhat dinh.

Mot hé co sé tri thiic s& gitip chiing ta quan ly tri thikc ctia cac mién tri thic khac nhau trén may
tinh, gitip gidi quyét nhig van dé lién quan dén tri thiic; cao cap hon 1 hé thong c6 kha ning suy
luan hay suy dién gidi quyét nhiing van dé triru tuong va phiic tap. Hé thong thuong c6 mét t6 chirc
luu trit tri thie phuc vu cho viée gidi quyét cac yéu cau hay van dé vimg dung duoc dit ra; to chuc tri
thirc ndy duoc goi 1a co sé tri thikc clia hé thong [5].
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Cac hé co sé tri thic ¢6 thé duoc phan loai dua vao cac khia canh véi nhiing tiéu chuan dic
trung nhat dinh nhu dua vao tinh déng mé, dua vao phuong phap biéu dién tri thirc, dua vao muc
tiéu tmg dung va kién tric ciing nhu sy van hanh ctia hé thong, hay phan loai theo linh vuc tmg
dung.

I'4
A 13

Mot hé co sé tri thie dong cd co sé tri thie duoc xay dung véi mot so “tri thie linh vuce” ban
dAu, va chi nhiing tri thitc d6 ma thoi trong sudt qua trinh hoat dong hay sudt thoi gian song ciia né.
Hé co sé tri thitc mé c¢6 kha niing bo sung tri thic trong qua trinh hoat dong, thuong 1a c6 mo-dun
kham pha tri thirc dua trén cac phuong phap méay hoc. Cac hé co sé tri thic két hop c6 nhiing dic
tinh tir sy két hop giita hé dong va hé mé, két hop gitta co sé tri thic va co sé dit liéu, két hop gitta
hé co s& tri thire nay vdi mot hé co sd tri thue khac, v.v.

2.1.2. Kién tric hé thong

Kién triic mot hé co sé tri thite gdm cac thanh phan nhu: co sé tri thiic (knowledge base), bd suy
dién (inference engine), giao dién (interface), mo-dun gidi thich (explaination component), méo-dun
quan ly tri thic (knowledge manager), ving nhé 1am viéc (working memory); ngudi st dung (user)
chuc niang cia hé co sé tri thire mang lai; ky su tri thic (knowledge engineer) vai tro quan tri tri thie.

Trong cac thanh phan ctia hé thong theo so do trén, CSTT (Knowledge Base) va B suy dién
(Inference Engine) 14 hai thanh phan trung tAm ctia hé thong.

Co sé tri thiee 1a kién thic ctia mién tri thiie ting dung, dwoc mo hinh héa va dic ta trén may tinh.
Lam co s& cho thiét ké cac hé thong, doi héi xtt Iy va gidi quyét cac van dé dua trén tri thirc. Viéc lua
chon mot md hinh biéu dién tri thirc phil hop ¢ vai tro rat quan trong trong viéc thiét ké co s& tri
thirc ciing nhu thiét ké bo suy dién.

Bo suy dién hay dong co suy dién chinh 13 thanh phan suy luan gidi quyét cac van dé dua trén
co s6 tri thic, bo suy dién phai md phdong lai kha nang cach “tw duy” clia con ngudi trong viéc giai
quyét van dé. Hién nay dé thiét ké bo suy dién trong cac hé co sé tri thirc, nha thiét ké ciing da ¢
nhimg chién luoc trong thiét ké cac kiéu suy luan nhu: suy dién tién, suy dién Iui, suy dién dua tién
10i két hop, suy dién dua trén mau bai toan (pattern simple), suy dién dua trén bai toan mau (sample
problems), heuristics,...

Expdmaations
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2.2. Quy trinh thiét ké hé théng
DéE thiét ké cac hé co sd tri thic, cé cac chirc ning gidi quyét cac van dé dua trén tri thikc ta co
thé qua cac giai doan sau day:
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e Giai doan 1: Thu thap tri thitc va cac bai toan cu thé (vAn d&, yéu cau, ...). Giai doan nay ¢
thé bao gom cac viéc cu thé nhu sau:

+ Xac dinh mién tri thic cing véi pham vi tri thiic tmg dung theo nhu cau thuc té dit ra.

+ Xac dinh nguodn thu thap tri thirc. Nguon thu thap thuong 1a tai liéu, sach vé va dic biét 1a tr
nhimg nha chuyén mén hay nguoi chuyén gia. Tri thirc duoc thu thap thuong bao gdom cac khai
niém, cdc moi lién he, quan hé gitta cac khai niém, luat, sy kién, ...vv.

+Thu thap cac bai toan hay van dé cu thé, cac yéu cau, cing véi cac bang hay biéu mau thyc té.
Tir d6 cac bai toan s& duoc phan 16p dé 1am cin ci cho viéc thiét ké bo suy dién ctia hé thong. Trudce
hét 1a cac bai toan cé khuon mau, rdi dén cac dang bai toan tong quat.

o Giai doan 2: Thiét ké co s& tri thirc. Giai doan nay ldy két qua thu thap tri thirc va cac van dé
(yéu cau) ctia giai doan 1 lam cin ctt dé xay dung duoc co sé tri thirc cho hé thong. DE ¢6 duoc co
s& tri thirc ta ¢6 thé thuc hién cac budc sau day:

+ Lua chon mo hinh biéu dién tri thitc phu hop (di c¢6) v6i mién tri thitc da thu thap hodc xay
dung mo hinh riéng cho tri thic duoc thu thap.

+ Trén co sé mé hinh biéu dién tri thirc, x4c 1ap t6 chitc co sé tri thitc cu thé trén may tinh. Nha
thiét ké c6 thé str dung cac cong cu phu hop cho viée t6 chire tri thirc trén may tinh.

e Giai doan 3: Thiét ké bo suy dién. Giai doan nay dua trén co sé tri thic da duoc xay dung
trong giai doan 2, va cic bai toan hay van dé da thu thap duoc trong giai doan 1. P& c6 duoc bd suy
dién ta ¢4 thé thuc hién cac budc sau day:

+ Dua trén cac bai todn cu thé da thu thap duoc, ta c6 thé phan loai cac bai toan nham xac dinh
cac dang bai toan; tir &6 x4y dung mo hinh cho cic dang bai toan lam cin ct cho viéc thiét ké cac
thuat gii suy dién cho cac 16p van de.

+ Ung véi cac 16p bai toan da duoc mo hinh héa, 6 thé chon lua cac chién luoc suy dién va xay
dung cac thuat gii suy dién nhdm gidi quyét cac bai toan hay van dé. Viéc nay doi hoi nha thiét ké
van dung cac chién lugc va phuong phap suy dién, ciing nhwr nghién ctru phat trién cac phuong phap
nay.

+ Kiém tra, danh gia va nang cao ning luc suy dién dé tim 15 gidi cho van dé hay két qua mong
mudn.

o Giai doan 4: Thiét ké giao dién hé thong, giao dién phai d¢dm bao duoc su thuan tién, dé dang
st dung. Trong d6 gom:

+ Nhém giao dién danh cho dbi tuong st dung phd thong (ngudi dung chinh).

+ Nhdém giao dién danh cho nguoi quan tri tri thiec.

3. THIET KE HE CO SO TRI THUC DUA TREN ONTOLOGY COKB

3.1. Ontology COKB cho biéu dién tri thirc

MO hinh tri thitc vé cac d6i tuong tinh toan (Computational Objects Knowledge Base - COKB)
[7] g@)m co 6 thanh phﬁn (C, H, R, Ops, Funcs, Rules), trong d6 C 14 tip cac khai niém, moi khai
niém 13 mot d6i twong tinh toan, cé cau tric theo phan cap:

Cl)=(c|demic]cO|c B irhdi oifen hién 4% brong mifn teithc)
Clk) = (c| IWzeatirs(c). Irke, Fo’ =], mecyn (Eeeairdc], o' =0k-1 zec] |, k>0

Ky hiéu: dom(c) va attrs(c) 1a tap cac thudc tinh cua khai niém.

Mo hinh déi twong tinh todn gdm cac thanh phan ndi tai, duoc trang bi bén trong né cac 16p bai
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toan ndi tai cuing cac thuat gidi cho cac 16p bai toan gom:

+ Bai toan vé xdc dinh bao déng tap su kién

+ Bai todn xem xét tinh gidi duoc cia bai toan H— G

+ Bai toan tim loi giai cho bai toan H — G

+ Bai toan su xdc dinh doi twong

H 1a tap cac quan hé dic biét trén cac thanh phﬁn C;R 1531 tap cac quan hé khac trén C; Ops la
tap céc toan tit trén C; Funcs 1a tdp cac thanh phan tri thic vé ham; Rules 1a tap cac thanh phan tri
thie lut. MBoi thanh phan luét, c6 cau tric gdm gia thiét va két luan. Trong d6, cac sy kién gia thié’t,
ket luan theo md hinh tri thic COKB duoc phan loai thanh 12 nhom sy kién va thuat gidi hop nhat
su kién gom:

+ Surkién loai 1: Su kién thong tin vé loai clia mot ddi twong.

+ Sukién loai 2: Sy kién vé tinh x4c dinh ctia mot d6i tuong thay thudc tinh ctia dbi tuong (da
duoc xéc dinh).

+ Su kién loai 3: Su x4c dinh ctia mot thudc tinh hay mot ddi tuong thong qua mot hing hay
biéu thtic hang.

+ Sy kién loai 4: Sy kién vé su bing nhau giita mot doi twong hay mot thudc tinh véi mot doi
tuong hay mot thudc tinh khac. Su bang nhau giita hai d6i tuong cung loai s& dugc hiéu theo nghia
12 c4c thudc tinh cia chung twong ting bing nhau.

+ Sukién loai 5: Sukién vé su phu thudc ctia mot d6i twong hay ctia mot thude tinh ctia cac doi
tuong thong qua mdt cong thike tinh toan hay mot dang thirc theo cac dbi tuong hodc cac thudc tinh

+ Surkién loai 6: Su kién vé mot quan hé trén cac dbi twong hay cac thudc tinh ctia d6i tuong.

+ Su kién loai 7: Sukién vé su xac dinh ctia mot ham.

+ Su kién loai 8: Su xac dinh cia mot ham thong qua mdt hang hay biéu thirc hing.

+ Su kién loai 9: Su bang nhau gitta mot doi twong | mot thudc tinh clia d6i twong va mot ham

+ Sukién loai 10: Su bang nhau gifta mot ham va mot ham khéc.

+ Su kién loai 11: St phu thudc ctia mot ham vao mot ham khac hay mot doi tuong hay mot
thudc tinh clia di tuong khac thong qua mot biéu thie.

+ Sy kién loai 12: Su kién vé moi quan hé giita ham va mot doi tuong khéc.

3.2. Quy trinh thiét ké co sé tri thirc

3.2.1. Biéu dién tri thirc

Biéu dién tri thitc 1a khau bét budc va cé vai tro rat quan trong trong qua trinh thiét ké co s tri
thttc. Qua trinh nay doi hoi nha thiét ké phéi c6 su am hiéu vé cac phuong phap bi€u dién tri thuc da
c6, tir d6 1am co s& lua chon hay van dung mdt cach linh hoat cac phuong phép biéu dién tri thic da
c6, d€ thuc hién md hinh hoéa tri thiic, dic ta va to chic tri thitc 1én mdy tinh.

Hién nay c6 nhiéu phuong phap biéu dién tri thiic khac nhau tir cac phuong phap biéu dién tri
thic co ban truyén thong dén cac phuong phap hién dai [1]. Viép lya chon tri thic phu hop ph}_l
thudc chinh vao qua trinh thu thap tri thite, phan loai tri thire, yéu cau cia hé co sé tri thue duoc thiet
ké. DE c6 thé xay dung mo hinh cho tri thic, ta thuc hién cac budc sau:

e Budc 1: Thu thap tri thic. Tri‘thl'rc duoc thu thap can phai xc dinh r mién tri thfrc gi? ngudn
thu thap tir dau? Thong thuong nguodn tri thic s& duoc chon loc tir cac tai liéu chinh thong nhu sach,
V(j)’ dég biét la cac ‘chuyén gia vé mién tri thitc can thu thap. Viéc thu thap nay s& bao gom ca cac 16p
van de, cac yéu cau hé thong.
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e Budc 2: Phan loai tri thirc. Tri thitc sau khi thu thap cn c6 s phan loai, nhu khai niém, quan
hé, lruaflt, ham, toan tt, hay cac dang bai tap, cac phuong phap giai bai tap, cac ky thuat, meo giai
quyét bai tap.

e Budc 3: Chon lya phuong phap biéu dién tri thitc phii hop véi mién tri thic, cac yéu cau chic
nang duoc thu thap va phan loai.

o Budc 4: Bit dau thiét 1ap cac danh muc tri thitc theo m6 hinh tri thitc dwoc chon tir cac tri thirc
duoc thu thap, phan loai.

3.2.2. TG chikc co s6 tri thirc

Viéc lua chon mo hinh biéu dién tri thitc phu hop va tap tri thiic duoc thu thap, ta can phai bidu
dién dic t chuing trén may tinh, dé tir d6 c6 thé thiét ké duoc cac dong co suy dién, gidi quyét cac
van d& trén tri thirc. Viée t6 chire, dic ta, luu trit co sé tri thitc phai ddm bao cac tiéu chuin sau day:

+ Phai biéu dién dwoc day du tri thic.

+ Tri thitc phai ¢dm bao su nhat quan, khong giy mau thuan.

T6 chitc luu trik tri thic trén may tinh phu thudc vao k¥ ning sit dung cic cong nghé, k§ thuat
ctia nha phét trién, ta ¢ thé dung cic cong cu hd tro luu trit tri thic sau day:

+ St dung cac tap tin (*.TXT).

+ Stt dung céac cong cu luu trit nhu: MySQL, SQL server, MS Access, MS Excel, ...

Vi du: ta ¢ cdu tric t6 chic co sé tri thire vé kién thirc hinh hoc phing, duoc biéu dién theo md
hinh cac d6i tuong tinh toan gom tip cac tap tin *. TXT, va mdt phan cau triic bén trong cia tap tin
TAMGIAC.txt

T TR T RN NN CEE--aSes TACEERL" DN CEN Coaemem.- W

4. THIET KE BO SUY DIEN GIAI QUYET VAN PE DUA TREN CO SO TRI THUC

4.1.Vin dé tong quat héa va mé hinh héa véan dé trong thiét ké bd suy dién

Dé thiét ké duoc dong co suy dién gidi quyét cac 16p van dé tu dong thong minh trén co sé tri
thirc, doi héi cac 16p van dé nay can phai duoc md hinh héa va dic ta duoc trén may tinh. Tir co s&
d6, nén tang cin ct, dé gitip nha thiét ké c6 thé xac dinh cac chién luoc suy luan gidi quyét cac van
dé bén trong thuat gidi. Viéc tong quat hda va moé hinh héa phu thudc vao timg phuong phap biu
dién tri thic, tity vao mdi phuong phap biéu dién tri thitc ma ta s& c6 cAu triic hay mo hinh bai toan,
dac ta khac nhau.

Chéng han nhu: trén mo hinh tri thite COKB, céc 1p bai toan s& duoc mo hinh héa dudi dang
mang cac doi tuong tinh toan [7], cé ciu tric gdm: (O, F) — G. Trong d6, (O, F) la gia thiét ctia bai
toan; G la muc ti€u cua bai toan.

Vi du: Trong mién tri thitc hinh hoc gidi tich 2 chiéu, ta cho tam gidc ABC, véi cac diém A(2;3),

ISSN: 2615-9686 Journal of Science - Hong Bang International University



Tap chi KHOA HOC - Trwdng Dai hoc Quéc té Hong Bang, S6 Dic biét 12/2022 725

B(-2;2), C(1; -1), va diém M la trung diém ctia BC. Yéu cau hiy chimg minh ring tam giac ABC la
tam giac can, chimg minh ring MA 1_BC, va tinh dién tich tam giac ABM.
Gia st tri thiec vé hinh hoc gidi tich hai chiéu, duoc mé hinh héa theo tri thiec COKB, thi ta c6
thé mo hinh héa 16p bai todn nay nhu sau:
O={[TAMGIAC[A,B,C], “TAMGIAC”],[A,“DIEM”],[B,“DIEM”],[C, “DIEM”],[M, “DIEM™1};
F={Ax=2,Ay=3,Bx=-2,By=2,Cx=1,C.y=-1, M=TRUNGDIEM(B, C)};
G={[“CHUNG MINH”,[TAMGIAC[A,B,C], “TAMGIACCAN"]},
[“CHUNG MINH”, [“VUONG”, DOAN[M, A], DOAN][B, C1]],[“TINH”, TAMGIA[A,B,M].S1};

23
(.5 ___,-—F_ﬂ_f_’;?
B o d-f‘ﬂf _,..-""J I||l
e« 2 A
“x\x // /
o /
v
N
J
i /
=2 - B, / z
™,
) \KK‘E 1-1)

4.2. Ky thuit suy dién giai quyét vin dé mét cach thong minh

Dé thiét ké bo suy dién giai quyét vin dé thong minh dua trén tri thirc, viéc lua chon mot chién
lwoc phu hop cho suy luan 1a rat quan trong, phan anh kha nang tu duy thong minh ctia con nguoi.
Vi vy, viéc thiét ké k¥ thuat suy dién d& dam bao duoc su thong minh ciia con ngudi, doi héi phai
dua vao do 1a cac kinh nghiém, k¥ thuat suy luan thong minh ctia con nguoi.

Trong khoa hoc may tinh cac nha thiét ké vé biéu dién tri thiic va suy lun trén may tinh ciing
da c6 mot s6 phuong phap suy luan cu thé nhu [2 - 3]: suy dién tién, suy dién Iui, suy din tién-lui
két hop, suy dién theo truong hop (case based reasoning) [8 - 9], suy dién theo mau bai toan (sample
problems) [10], suy dién theo bai toan mau (pattern problems), suy dién theo cic quy tic heuristics.

Ky thuat suy dién gidi quyét van d& thong minh trén mé hinh tri thirc cdc ddi tuong tinh toan chii
yéu dudi dang suy dién tién. Trong d6, moi budc suy dién sinh ra cac su kién méi tir cac su kién da
¢, theo dang sau day:

+ Suy dién dua trén cac “quy tdc suy ludn”, ta c6 ca quy tic suy luan sau day:

- Tu dong sinh ra cic su kién mic nhién tir tp su kién da biét trude.

- Sinh ra s kién méi dua trén viéc 4p dung mot luat dan.

- Sinh ra su kién méi dua trén hanh vi ctia mot ddi tuong.

- Sinh ra s kién méi dua trén viéc sit dung céc tinh chat, hay thuc hién cac thi tuc ctia mot ham.

- Sinh ra s kién méi dua trén viéc giai mot hé phuong trinh duoc thanh lap bang cach két hop
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nhiéu dang quan hé tinh toan.

- Sinh ra d6i twong méi dua trén viéc ap dung mot luat dan ¢ phat sinh déi tuong.

+ Suy dién dua trén mAu bai toan (sample problems)

+ Suy dién dua trén bai todn mau (pattern problems)

Dua trén cic suy luan sinh ra su kién méi tir cac su kién da co, viéc lua chon mot quy tic suy
luan hay mot bude suy luan dé sinh ra sy kién méi ciing 1a mot vin dé rat quan trong, dnh hudng rat
16n dén toc do gidi quyét bai toép, cfmg nhu pllén a'l‘nh su tu duy ctia con nguoi. Dua trén d6 cac
heuristics dugc st dung trong thict ké bo suy dién gom:

+ Uu tién sit dung cac luat c6 muc tidu luat cting tén d6i tuong/ham véi muc tidu ctia bai toan.

+ Uu tién st dung cac quan hé tinh toan c6 lién quan dén su kién muc tiéu ctia bai toan.

+ Uu tiép stt dung cac hanh vi bén trong ctia mot doi twong tinh toan cé chira dbi tuong cing dbi
tuong véi doi tuong trong muc ti€u cua bai toan.

+ Uu tién st dung cac su kién ham.

+ Uu tién st dung cac bai toan mﬁq (pattern problem) trong trudng hop c6 thé sinh ra duoc cac
su kién cung loai, hodc cung tén véi doi tuong trong muc tiéu bai toan.

+ Uu tién sir dung mau bai toan trong truong hop cé thé sinh ra dugc cic sukién cung loai, hodc
cung tén voi doi tuong trong muc tiéu bai toan.

+ Vi cac truong hop khac, vu tién, st dung cac quy tac suy luan, c6 kha ning sinh ra duoc cac
su kién cung loai, hodc cung tén véi doi tuong trong muc tiéu bai toan.

5. UNG DUNG

O,ntol‘ogy 12 mot giai phap tiép c@r} hiéu qué, dé thiét ké cac hé co sé tri thirc hd tro giai quyét
céc van dé dua trén tri thirc. M6 hinh vé céc doi tugng tinh toan 1a mot trong nhing gidi phap cu thé
theo hu@g tiép can ontology, ‘mé hinh da ‘t() ra manh mé’ va hiéu qua trong Viéc tl}iét ké cac co sd tri
thtic ¢d cau truc phtc tap, nhiéu thanh phan. Véi céac kién truc, quy trinh thiét ké dugc trinh bay va
ontology vé cac dbi twong tinh toan (COKB) cho biéu dién tri thic, da gitip cdc nha phat trién
(knowledge engine) xay dung duoc mot sO hé co sé tri thie véi cac van de nhu suy dién giai quyét
cac van dé ty dong [12-14], hé chuyén gia c,hé’n doan bénh trong y khoa ,[15], tur van kién truc da
duoc xay dung, [15]. Bén dudi day 1a mdt sO minh hoa thuc té ciia mot so ung dung:

5.1. Ung dung giai quyét vin dé tw dong trén mién tri thirc hinh hoc khong gian

@ Solution @ Graph ¥ Facts

+ Solution - Loi gidi - Graph iE List of Facts

Bude (1): Ho € mp(HiHoHs)
M ¢ CHs

D phan biét vol He

Hp 1a diém
M niim trong tam gidc » Ho=AMNCB
ABC Ho ném gitia CB

M nam gilra AHy C phan biét véi Hg

N nim trong tam giicDAB

Buwéc (2): M nam trong tam giacABC

@ N e B @ N o=

- 1 Hy € AM ND CDN
= - < my
Ho =AMNCB Ho c CB —=} Pieom)
MN € mp(MNA)
Buée (3): 9. MA C mp(MNA)
H; la diém \ \ 10. DB € mp(DBC)
N nim trong tam gidc + Hi=ANNDB \ \ 11. CB ¢ mp(DBC)
DAB Hj ndm gitra DB \
N nam gitra AH; “.‘ \ 12. BM C mp(BDM)
py—| "‘,‘ 13. AN C mp(MNA)
Buwoc (4): ) me e i 14. Hz € mp(HyHgH3z)
Hs = ANNDB (3) . :;EI[\’: 15. MN € mp(BCD)
5 € 16. D € mp(CDN)
Buc (5): 17. D € mp(BDM})
Mo c AM 2 18. C € mp(CDN)
o € AM *  Hy € mp(MNA) 18, MN cii mp(DBC)

MA € mp(MNA)

N
=

Hj phan biét voi Hy
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Hé giai toan Hinh hoc khong gian chuong trinh 16p 11 da dugc thir nghiém trén cac dang toan
clia cac mién kién thic duoc phan loai & trén. Chuong trinh dua ra 16 gidi thuc hién theo timg budc,
dién giai mot cach twong minh, tw nhién va phu hop vdi 16i tir duy ctia con nguoi.

5.2. H¢ thong chin doan cac bién chimg trén mach mau nhé ciia bénh day thao dudng

-
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Két qua thuc nghiém ctia hé chuyén gia ESDMCD duogc danh gia bang cach so sanh véi két qua
chan doan ctia chuong trinh vdi két qua chidn doan clia bac si chuyén gia trén 106 bénh nhan. Dit
liéu dugc thu thap tir Bénh vién Pa khoa quan 4 tir ngay 16/7/2012 - 12/11/012. Trong tong sd 106
truong hop c6 4 truong hop két qua chan doan khac biét, 102 truong hop cho két qua twong duong
chiém ty 1€ 96.2% .

5.3 He tu van kién tric nha & tai Viét Nam

Hé thong cung cap cac thong tin tr van lién quan dén quy dinh x4y dung nha & clia dia phuong,
c6 di thong tin tw van lién quan dén timg khong gian cac phong, thong tin tw van ctia cac khu vuc
phu nhu ban cong, san vuon, nha xe, cau thang, ... thong tin vé hudng bo tri cac phong trong nha thé
nao cho phu hop véi huéng chinh ctia cin nha. Ngoai ra, hé thong con kiém nhanh cac phuong an da
duoc thiét ké trudc day.

A\ He Tu van Kien Truc Nha O tai Viet Nam
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MAT BANG LAU

6. KET LUAN

Trong bai bao da trinh kién tric va phuong phap, quy trinh thiét ké hé co sé tri thic trong thuc
té. Pdc biét 1a quy trinh thiét ké thanh phan KB, IE trong mot hé co sé tri thirc. Bén canh d6 bai bao
da trinh bay phuong phap thiét ké c& s& tri thic va bo suy dién cta hé co s& tri thic dua trén
ontology vé co sé tri thitc cac d6i tuong tinh toan va cac tmg dung clia né trong thuc té nhw hé giai
toan trong mién tri thirc hinh hoc, hé chin doan bénh. Cac ting dung da duoc trién khai thir nghiém
va di duoc dua vao sit dung trong thuc té. Huéng nghién ctu phat trién ctia cac hé co sé tri thirc néi
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chung, biéu dién tri thirc va suy luin néi riéng can phai nghién ctru va dua ra duoc cac huéng xay
dung cac hé co sé tri thic dua trén su tich hop.
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