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NHAN DANG MO HINH HE DA TREN LUAT
S DUNG PAI SO GIA T

vU NHU LAN, NGUYEN TIEN DUY
' L. MO DAU

Trong thdi gian gin day, li thuyét dai sb gia tir [1, 2] da chu;ng t6 kha ning Ung dung ¢6
hiéu qué trong linh virc diéu khién [3]. M6t lop bai toan khé rong lién quan dén diéu khién 1a 16p
bai toan nhdn dang md hinh. Dic diém quan trong cla qua trinh nhan dang m6 hinh 1a “kha néng
xap xi mb hinh” trén co 5o thong tin cia cdp Diu vao - Dau ra. Déi v6t mé hinh dya trén luat,
cac phuong phap nhén dang mé hinh truyen théng khong con sir dung dugc nira, don gian vi cap
Dau vao — Diu ra khéng phai la nhu‘ng s0 li¢u dinh lugng cy thé, ma 1a mét hé luat duoc xay
dung tir tri thirc, hidu biét diy tric cam ciia con ngu‘m pé vuqt qua kho khin nay, Ii thuyét m&
dd m6 phong tri thirc dinh tinh thong qua khai ni¢m “tdp md™. Nhu vay, dél v&i bai toan nhén
dang mé hinh st dung tlep cén m, can phai chon dang ham thudce va tham s6 héa mdt cach hop
li. Giai phap nay kha cong kénh va bi gan cimg vao mét loai ham thudc duge chon ban dau. Hon
the nita, diéu kho nhit 13 phai chon dugc phép kéo theo mo hop 1 va mot chién luge giai mo du
tbt dé c6 thé nhan duge két qua nhu mong mudn. Nhimg budc thuc hién nay luén kém theo rit
nhiéu “roi ro” va c6 thé dan dén nhimg sai lim nghiém trong do higu ung © khong chinh “ gay ra
cho loai bai toan ngugc nhy nhan dang mo hinh. Vi vay, khi nao tiép cin m& con chua giai quyet
®uoc nhimg vuong mac néu trén, khi d6 con chira cé duge tinh thuyet phuc thue s lién quan
dén “ tinh thuc té “ cia né dbi véi nhiéu vén de ing dung no6i chung va bai toan nhin dang mé
hinh noi riéng. Mudn vuot qua thach thirc nay can phai xay dung dugc mdt li thuyet cho phép xur
li chinh xac cac md hinh dinh tinh ma khong bj anh hudng boi hiu qua coa viéc str dung tip mo
va van c6 kha nang mo phong t6t tinh bét dinh, mo ho, khong chic chin... ham chia trong tri
thirc va hiéu biét thong qua ngdn ngir ctia con ngudi. C6 thé 1i thuyet dai s6 gia tir dap mg dugce
yéu cAu khit khe nay ching? Day 12 mdt cdu hoi hign dang chd ciu tra 16i. Tuy nhién, qua cac
két qua img dung cu thé da va dang duoc thue hién [3], c6 thé hi vong rang cau tra |01 s& mang
tinh tich cuc. Riéng ddi voi bai toan nhan dang mé hinh, 1i thuyét dai sé gia tir s& giai quyét nhu
thé nao va li¢u co thé t&t hon so véi tiép can mé hay khéng? Péy ciing 1a muc dich nghién ciru
chinh cua bai bao. ‘

Noi dung bai bao dugce trinh bay nhu sau: Muc 2 mé ta bai todn dét ra. vé nhan dang md
hinh h¢ dwa trén luét. Muc 3 tom tat cach giai quyét bai toan néu ra cho mot mé hinh hé phi
tuyen cu thé diyra trén ludt vai tiép can mo [4]. Trong muc nay, dong th&i dua ra phuong phéap
méi nhan dang md hinh hé dya trén ludt sir dung dai sé gia tir. Cudi muc 3 Ia phén so sanh hai
phuong phép néu trén dé thay rd kha nang nhan dang mé hinh phi tuyén dya trén luat cha
phuong phap dé xut.

IL DAT BAI TOAN NHAN DANG MO HINH HE DUA TREN LUAT

Xét hé n ddu vao 1 dau ra v&i tri thite vé hé théng duoc biét duéi dang tip hop cac luat R
(r) co dang sau:



IF x, is Ay(r) and x, is Ay(r)...and %, is A,(r) THENy = B(r) (1)

trong d6 x;, i = 1, 2,.. n 14 céc gia trj dAu vao; y 1a gia trj du ra; A(r) 13 tip m& cba bién ngdn
ngit ddu vao i trong lut thir r, r = 1, 2,...,m; B(r) la tip mé& ctia bién ngdn ngit dau ra trong luat
thir r. :

"Tap ludt dam bao 3 tinh chét sau day:

a) Tinh dit: V&i 1 didm x; phai c6 it nhit 1 luat hoat ddng.

b) Tinh nhét quan: Khong c6 2 luat ndo ¢6 cing phan IF nhung phan THEN lai khac nhau.
¢) Tinh lién tuc: Khong ¢ phin THEN nao tréng.

Véi didu kién ban ddu xq; , vdn dé ddt ra o nhén dang mo hinh hé dwa trén ludt sao cho sai
- 80 gitra ddu ra mé hinh va ddu ra tinh todn dwoc trén co so tdp ludt néu trén nho hon mot
ngudng nao dé cho trudc.

III. NHAN DANG MO HINH HE DUA TREN LUAT

1. Nhgn dang md hinh hé dwa trén luét sir dung tiép cin mo

Qua4 trinh nhan dang hé dua trén luat sir dung tiép cin mo co thé tom tat nhu sau;
Budc 1: M& héa khong gian diu vao, dau ra: Xay dung cac phan hoach dau vao va du ra
twong img vdi cac bien ngdn ngir.
Buoc 2: Xay du"ng hé luat cho FAM (Fuzzy Associative Memory) tir tri thirc v& hé théng.
Buoc 3: Giai md tir diéu kién ban ddu va FAM, tinh toan dau ra 5. |
Pé thdy rd ban chét vin d& va khong mét tinh tdng quat, xét bai toan trong [4] vé nhén dang
m4 hinh hé phi tuyén dua trén ludt co dang 1 ddu vao 1 dau ra sau day: ¢
y = 10sin(x). (2)
Vi diéu kién ban déu
xp = (-135° -45° 45°, 135°). 3)
Tri thirc vé& hé th(‘mg duoce cho dudi dang 4 ludt trong bang 1 nhur sau:

Bang 1.4 lugt don gian d6i v6i (1)

Luat 1 IFxisZ or PB,THENyisZ
Luét 2 IF x is PS THEN y is PB
Luit 3 IFxisZ or NB,THENyisZ
Lugtd |IFxisNS THEN y is NB

trong d6: NB — Negative Big; NS — Negative Small; Z — Zero; PS — Positive Small va PB —
Positive Big.

Bai toan dugc giai quyét nhu sau [4]:

Budc 1: Mo hoa tap nén dbi voi bién vao x trén khoang [-180°, 180°] va tap nén dbi
véi bién ra'y trén khoang [- 10, 10].



Phan hoach khdng gian dau vao thanh 5 doan véi 5 tdp mo twong tng: NB, NS, Z, PS va
PB nhu hinh 1.

4 H(x)
NB NS 1|Z PS PB
g0 - 90 0 90 180 X
Hinh 1. Phan hoach du vao x hid

Phén hoach khéng gian ddu ra thanh 3 doan v&i 3 tip md twong img: NB, Z va PB nhu hinh 2.

t ) PB
NB

10 0 10 X2
Hinh 2. Phan hoach ddura y
Budc 2: Xéc dinh FAM tir 4 ludt cia bang 1 va téng hop vao bang 2.

Bdng 2. FAM d6i v&i 4 luat

X NB NS z PS PB
y Z NB Z PB y4

Bude 3: Trén co s& didu kién ban diu xo tinh toan du ra 3 dugc thyc hién theo phirong
phép giai m& trong tim va két qua nhin duoc trong bang 3.

Bdng 3. Két qua nhin dang md hinh dyra trén ludt y = 10 sin(x) cua tiép cdn mg

x° -135° -45° 45° 135°
y -7 -7 7 7

2. Nhin dang mé hinh dya trén lujt sir dyng tiép cin dai s6 gia tir
Tiép cén dai sb gia tir [ tié'p cdn mdi cho bai toan nhén dang mé hinh dya trén luft. Qua
trinh nhan dang mé hinh dugc thé hign qua cac budce sau:

. Budc 1: Chon bd tham sb gbc voi chc gia tir va gin ngir nghia hep li cho gié tri cla céc
bién ngdn ngir vao va bién ngdn ngir ra.



Budc 2: Xay dyng ngit nghia diu vao va ngit nghia diu ra tir khong gian diu vao va khong
gian dAu ra twong tmg.

Bugc3: Trén co s& FAM, xdy dyng SAM ( Simantic Associative Memory ) va duong cong
ngit nghia dinh lugng theo céc ludt — diém ngilr nghia.

Budc 4: St dung diéu kién ban diu va dudng cong ngir nghia dinh lugng, tinh toan cac gia
tri déu ra.

bbi v6i moé hinh y = 10sin(x) voi FAM dugce biét tai bang 2 bai toan nhén dang mo hinh
dua trén luat sir dung tiép cin dai sb gia tir duge giai quyét nhur sau:

Buée 1: Chon bd tham sb goc C = {0, Small,0, Big,1 };6=0,5a=p=0,5;

Nhu vy fm(Small) = 8 = 0,5; fm(Big) = 1- fm( Small ) = 0,5.

Budc 2: Ngit nghia dugc gin cho cac bién ngdn ngir vao va bién ngén ngi¥ ra nhu sau:

NB = Abso'iute Small (AS); NS = Small (S); Z = Medium (M}; PS = Big (B) va

PB = Absolute Big (AB).

Tir ti thuyét dai s6 gia tir [1, 2] tinh dwoc cac gia tri ngit nghia dinh lugng sau day:

v(8) = v(Small) = 0 - afm(Small) = 0,25
v(B) =v(Big)= 6+ afm(Bigl)=0,75.

Lwuyring:  v(M) = v(Medium) = 0,5; v(AS) = v(Absolute Small) = 0 va

S V(AB) = v(Absolute Big) = 1.
Cic két qua ciia budc 1 va bude 2 duge thé hién trén hinh 3 va hinhi 4

NB NS Z PS PB
{ i ] 1 ] &
-180 50 0 90 180
v (AS) v(S) v (M) v (B) v (AB)
| 1 | | |
0 0.25 05 0.75 1

Hinh 3. Ngit nghia dhu vao x,

NB Z PB
| I |
35 0 +5
v (AS) v (M) v (AB)
| | i
0 T 0.5 ]

Hinh 4. Ngit nghia déu ra y,

Bucc 3: Xay dung SAM tir hé ludt FAM va lujt - diém nay dugce tip hop vao bang 4.

Bdng 4. Hé luat SAM

Xs 0,00 0,25 0,50 0,75 0,50
Ys 0,50 0,00 0,50 1,00 0,50




Burde 4: Céc gia tri dau ra duge tinh toan trén co s& dudmg cong ngir nghia dinh luo’ng xay
dung dugc & budc 3 véi diéu kién ban dau x,. Dé xem xét kha ning nhan dang md hinh cta
phuong phap dé xuét, cac dudng cong ngir nghia dinh lugng C1, C2, C12 lan luot dugc xay
dung nhu trén hinh 5. Trong d6:

C1 gdm 4 doan tuyén tinh di qua 4 cap ludt — diém AB, BC, CD, DE;

C2 gdm 2 dudmg cong parabol di qua 2 bd ba luat — diém ABC, CDE ( vi du dudng parabol
di qua ABC c6 dang y, = 8x.2 — 4x, + 0,5);

C12 gém 4 dudng cong parabol di qua 4 bd ba luat — diém AMB, BNC, CPD va DQE.

Ngir nghia cac lujt diém trén cac ducmg cong ngir nghla dinh lwong dugc téng hop tai bang 5.
Toan bd két qua tinh todn du ra mé hinh duge dic két trong bang 6 v duge so sanh véi tiém

can md. Toa d ngir nghia cac luat diém duoc tip hop vao bang 5.-

Bdng 5. Ngit nghia cac luat diém trén cac dudng cong ngir nghia dinh lugng

A M B N C p D Q E
x. | 000 | 0125 025 | 0375 | 050 | 0,625 | 0,75 | 0,875 | 1,00
ye | 050 | 014 | 000 } 014 | 050 | 086 | 1,00 | 086 | 0,50
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Hinh 5. Cac dudmg cong ngir nghia dinh hrgng C1, C2, C12 o

Bang 6. So sanh tiép cdn md& va tiép can dai sb gia tir trong bai toan nhan dang mé hinh phi
tuyén dya trén luat y = 10 sinx.

Phuong phap diing dai s gia tir Phuong phap mé [4] [Mé hinh thuc
Cl C2 C12
X Xq ¥s y ¥s y ¥s y yf 10sinx
-135° [ 0,125 025 | -5 | 0,125 | -7,5 | 0,14 [-7,2 -7,0 -7,14
:45° 103751025 | -5 [0,025] -7,5 | 0,14 [-7,2 -7,0 -7,14
45° 10,625]1 075 ] 5 [0875| 7,5 | 0,86 | 7,2 7,0 7,14
135° 10,8751 075 | 5 |0875} 75 | 0,86 | 7.2 7,0 7,14




Nhu vy, d chinh xac cia qua trinh nhian dang mé hinh b:?mg tiém can dai s6 gia tir phu
thudc vao viéc chon dang dudng cong ngit nghia dinh lugng. Cac dudng cong C1, C2 ia nhilng
dudng cong chua phti hgp voi bai toan nhan dang md hinh cyu thé néu trén va két qua thu dugc
tdi hon so véi phuong phap mo. Nlumg dudmg cong ngir nghia C12 cho phép nhén dang mé
hinh phi tuyén y = 10sinx t5t hon so vé&i tiém cin m& truyén thong [4].

IV.KET LUAN

Nhén dang m6 hinh 13 16p bai toan kha rong lién quan chit ché voi bai toan dié‘u khién. Sir
dung phuong phap dai sb gia tir giai quyét 16p bai toan nay 1a mét tiép cdn méi nhim tim hidu
kha nang nhin dang md hinh phi tuyén dya trén Juat va so sanh voi phuong phap sir dung tiép
cAn md truyén théng dé thiy rd tinh wu viét ciing nhu han ché ciia phuong phap dé xuét. Qua vi
dy nhén dang mdt mé hinh phi tuyén, cé thé thay ring: Tiép can dai s gia tir s& cho két qua tbt
hon t'iép’canrﬁu‘: [4] khi xdy dyng dugc dang dudng cong ngit nghia dinh lugng hop 1. Tir day
¢6 thé tién dén viéc gidi bai toan nhin dang t6i vu mé hinh. .
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SUMMMARY

IDENTIFICATION OF THE RULE - BASED SYSTEMS USING HEDGE ALGEBRAS

It is well known that the fuzzy logic is a key element in the identification problems of the
nonlinear systems, behaviour of which described by integration of human knowledge. However,
the using fuzzy approach can lose the intuition and face with many difficulties to determine the
correspondent imlication and the correct defuzzification strategy. In this paper, we introduce a
technique of the hedge algebras for the identification problems of rule - based systems. The
advantage of the approach using hedge algebras is the simplicity of the identification procedure.
A simple example is used to demonstrate the identification feasibility of the new approach in
comparing with the fuzzy approach.
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