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KY THUAT DPAI SO GIA TU
NHAN DANG MO HINH HE DUA TREN LUAT

VU NHU LAN, VU CHAN HUNG, PANG THANH PHU

Vién Cong nghé thong tin

Abstract. 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 implication 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.

Tém tat. Logic mo 14 co s& quan trong ciia bai todn nhan dang mé hinh hé dua trén luat. Tuy
nhién khi diing tiép cadn md, ¢6 thé 1am mat di tinh truc cdm va phai ddi mit véi nhiéu khé khan
trong viéc xdc dinh phép kéo theo phit hop va chién luoc gidi mo chinh xdc. Trong bai bdo nay ky
thuat dai s6 gia tr duoc dua vao bai todn nhan dang mo hinh hé dua trén luat. Uu viét cia tiép
can nay la sur don gidn cda quy trinh nhan dang mé hinh. Qua mot vi du trong bai bdo, ¢é thé thiy

dwoc kha ning nhan dang mo hinh chinh x4c cla tiép can méi so véi tiép can mé truyén thong.

1. MO PAU

Nhirng ndm gan day, 1y thuyét dai s6 gia tir ([1,2]) da chimg t6 kha ning ing dung hiéu
qua trong linh vuc dieu khién ([3]). Mot 16p bai toan khd rong lién quan dén dieu khién 13
16p bai toan nhan dang mé hinh. Pic diém quan trong cia qué trinh nhan dang mo hinh 1a
“kha nang xap xi mo6 hinh” trén co s& thong tin cia cip Pau vao - Pau ra. Doi véi mo hinh
dwa trén luat, cdc phwong phap nhan dang moé hinh truyén thong khong con st dung dwoc
nira, don gidn vi cip Dau vao - Dau ra khong phai la nhitng s6 liéu dinh lwong cu thé, ma
1a mot he luat dwroc xay dung tir tri thite, hiéu biét day truc cdm cia con nguoi. Dé vuot
qua khé khan nay, 1y thuyét mo da mo phéng tri thite dinh tinh thong qua khai niém “tap
mo”. Nhu vay, doi véi bai toan nhan dang mo hinh sit dung tiép can me, can phai chon dang
ham thudc va tham s6 héa mot cach hop ly. Gidi phédp nay khé cong keénh va bi gan cing
vao mot loai ham thudc duwoc chon ban dau. Hon thé nira, diéu khé nhat 14 phai chon duwoc
phép kéo theo m& hop 1y va mot chién lwoc gidi mo di t6t dé ¢é thé nhan dwoc két qua nhu
mong muén. Nhitng buéc thuwe hién nay luon kem theo rat nhieu “rii ro” va cé thé dan dén
nhirng sai lam nghiém trong do hiéu tng “khong chinh” gay ra cho loai bai todn ngwoc nhuw
nhan dang mo hinh. Vi vay, chirng nao tiép can mo con chwa gidi quyét dwoe nhirng vudng
mac néu trén, khi dé con chira ¢é duwoc tinh thuyét phuc thue su lién quan dén “tinh thuc t&”
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ctia né déi véi nhiéu van dé ting dung néi chung va bai todn nhan dang moé hinh néi riéng.
Muén vurot qua théach thite ndy can phai xay dung dwoc mot 1y thuyét cho phép xit Iy chinh
x4c cac mo hinh dinh tinh ma khong bi anh huwdng bdi hau qua cia viec st dung tip mo va
van ¢6 kha niang mé phéng tot tinh bat dinh, mo hd, khong chac chan,... an chita trong tri
thitc va hiu biét thong qua ngon ngit cia con ngudi. C6 thé 1y thuyét dai s6 gia tir dap ing
dwoc yéu cau khat khe nay chiang? Pay la mot cau hoi hién dang che cau tra 1oi. Tuy nhién,
qua céc két qua tng dung cu thé da va dang dwoc thue hién ([3]), c¢6 thé hy vong rang cau
tra 101 sé mang tinh tich cuc. Riéng doi v4i bai todn nhan dang mo hinh, 1y thuyét dai s6 gia
tir s& gidi quyét nhw thé ndo va liéu cé thé tot hon so véi tiép can mo hay khong? Pay ciing
la muc dich nghién ctru chinh cia bai bdo.

Noi dung bai bdo dwoc trinh bay nhw sau: Muc 2 moé t4 bai todn dit ra ve nhan dang
mo6 hinh hé duya trén luat. Muc 3 tém tiat cich gidi quyét bai todn néu ra cho mét mé hinh
hé phi tuyén cu thé duwa trén luat véi tiép can mo ([4]). Trong muc nay, dong thoi dua ra
phuwong phdp méi nhan dang mo hinh hé dwa trén luat sit dung dai s6 gia tir. Cudi Muc 3 1
phan so sanh hai phwong phdp néu trén dé thay ré kha nang nhan dang moé hinh phi tuyén
dua trén luat cia phuwong phap dé xuat.

2. DPAT BAI TOAN NHAN DANG MO HINH HE DUA TREN LUAT

Xét he n dau vao 1 dau ra véi tri thike ve hé thong dwoc biét duédi dang tap hop cdc luat

R(r) ¢6 dang sau:
IF 21 is A1(r) and 25 is Ay(r)... and z, is A,(r) THEN y = B(r) (1)

trong dé x;,7 = 1,2, ...,n 14 cdc gid tri dau vao; y 1a gid tri dau ra;

A;(r) 1a tap mo cia bién ngon ngtr dau vao ¢ trong luat the r,r = 1,2, ..., m;

B(r) 1a tap mo cia bién ngoén ngtr dau ra trong luat thi r.

Tap luat ddm bdo 3 tinh chat sau day:

a) Tinh did: Véi 1 diém x; phai ¢é it nhat 1 luat hoat dong.

b) Tinh nhat qudn: Khong ¢é 2 luat nao c¢6 cing phan IF nhung phan THEN lai khéc
nhau.

c) Tinh lién tuc: Khong ¢6 phan THEN nao trong.

Véi diéu kién ban dau xg;, vdn dé ddt ra la nhan dang mé hinh hé dwa trén ludt (1) trén
co s¢ ti€p can dai sO gia tit [1,2] va so sdnh vdi ti€p cdn mo truyén thong.

3. NHAN DANG MO HINH HE DU'A TREN LUAT

3.1. Nhan dang mo6 hinh hé dya trén luédt s dung ti€p can mo

Qua trinh nhan dang heé dua trén luat sir dung tiép can mo c¢é thé tém tat nhuw sau:
Budéc 1: Mo héa khong gian dau vao, dau ra: Xay dung cdc phan hoach dau vao va dau ra
twong tmg véi cdc bién ngon ngir.

Budc 2: Xay dung hé luat cho FAM (Fuzzy Associative Memory) tir tri thirc vé hé thong.
Budc 3 Gidi mo tir dieu kién ban dau va FAM, tinh todn dau ra ro.

Dé thay ro ban chat van dé va khong mat tinh tong quat, xét bai todn trong [4] vé nhan

dang mo hinh hé phi tuyén dua trén luat cé dang 1 dau vao 1 dau ra sau day:
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y = 12]a]. (2)
Véi dieu kién ban dau
2o = (—0.6,—0.3,0.0,0.3,0.6) (3)
Tri thitc vé hé thong dwoc cho duéi dang 3 luat trong Bang 1 nhu sau:
Bdng 1. Ba luat don gian doi véi (1)

Luat 1 | IF « is Z THEN y is 7
Luat 2 | IF 2z is NS or PS THEN y is PS
Luat 3 | IF « is NB or PB THEN y is PB

trong d6: NB - Negative Big; NS - Negative Small; 7 - Zero; PS - Positive Small va PB -
Positive Big.

Bai todn dwoc gidi quyét nhu sau ([4])
Budc 1: Mo héa tap nén doi véi bién vao x trén khodng [-1, 1] va tap nén doi véi bién ra y
trén khoang [0, 12].

Phan hoach khong gian dau vao thanh 5 doan véi 5 tap mo twong tng: NB, NS, Z, PS
va PB nhu Hinh 1.
4 H(x)

NB NS 112 PS PB

-1 -0.5 0 0.5 1 X
Hinh 1. Phan hoach dau vao x

Phan hoach khong gian dau ra thanh 3 doan véi 3 tap mdo twong ing: 7, PS va PB nhu
Hinh 2.

Tuy)
zZ PS PB

<y

0 6 12
Hinh 2. Phan hoach dau ra y
Buéc 2. Xéac dinh FAM tir 3 luat cia Bang 1 va tong hop vao Bang 2.
Bdng 2. FAM daoi véi 3 luat

x| NB|NS|Z|PS|PB
y | PB | PS|Z|PS|PB

Buée 3 Trén co s& dieu kién ban dau g tinh todn dau ra ro dwoc thuc hién theo phwong
phép gidi mo trong tam va két qua nhan duoc trong Bang 3.
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Bdng 3. Két qua nhan dang moé hinh dua trén luat y = 12|| cia tiép can mo

20 ] 0.6] 03]0[03]06
vy 8 | 5 [2]5 |8

3.2, Nhéan dang mo6 hinh dya trén luit st dung tiép céin dai sd gia ti

Tiép can dai s6 gia tir 14 tiép can méi cho bai todn nhan dang mo hinh dwa trén luat.
Qué trinh nhan dang mé hinh dwoc thé hién qua céc buéc sau:
Budéc 1: Chon bo tham s6 goc véi cdc gia tik va gan ngit nghia hop 1y cho gi4 tri cia céc bién
ngon ngir vao va bién ngodn ngir ra.
Budc 2 Xay dung ngir nghia dau vao va ngir nghia dau ra tir khong gian dau vao va khong
gian dau ra twong tng.
Bude 8 Trén co s¢ FAM, xay dung SAM (Simantic Associative Memory) va duong cong
ngit nghia dinh lrong theo cic luat - diém ngit nghia.
Buéc 4: Sit dung diéu kién ban dau va dudng cong ngir nghia dinh lwong, tinh todn céc gid
tri dau ra.

DBéi vé6i mo hinh y = 12|x| véi FAM duoc biét tai Bang 2, bai todn nhan dang moé hinh
dura trén luat sir dung tiép can dai s6 gia tir dwoc gidi quyét nhu sau:

Buéce 1: Chon bo tham s6 goc:

C ={0,Small, 0, Big,1};0 = 0.5; 3 = 0.5; a« = 0.5.

Nhuw vay : fm(Small) = 0 = 0.5; fm(Big) = 1 — fm(Small) = 0.5.

T Iy thuyét dai s6 gia tir ([1,2]) va phwong phép tinh trong [3] tinh dwoc cdc gid tri ngtr
nghia dinh lwong cia cdc bién nhu sau:

1) v(Small) = 0 — afm(Small) = 0.25;

2) v(Big) = 0 + afm(Big) = 0.75.
Buéc 2. Ngit nghia duroc gan cho bién ngén ngit vao z nhw sau:

NB = Absolute Small (AS); NS = Small (S); Z = Medium (M); PS = Big (B) va
PB = Absolute Big (AB).

Ngit nghia duwoc gan cho bién ngén ngir ra y nhuw sau:

7 = Absolute Small (AS); PS = Medium (M); PB = Absolute Big (AB).

Lwu ¥ rang: v(Medium) = 0.5; v( AbsoluteSmall) = 0 va v(AbsoluteBig) = 1. Céc két
qué cia Buéc 1 va Buée 2 dwoc thé hién trén Hinh 3 va Hinh 4.

NB NS z PS PB
| l l I l
-1 0.5 0 0.5 1
v (AS) v (S) v (M) v (B) v (AB)
| 1 1 | |
0 0.25 0.5 0.75 1

Hinh 3. Ngit nghia dau vao x,
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NB V4 PB
I I I
0 6 12
v (AS) v (M) v (AB)
| | |
0 0.5 1

Hinh 4. Ngit nghia dau ra y,
Budéc 3: Xay dung SAM tir hé luat FAM v luat - diém nay dwoc tap hop vao Bang 4.
Bdng 4. Hé luat SAM

zs | 0.00 | 0.25 | 0.50 | 0.75 | 1.00
ys | 1.00 | 0.5 | 0.00 | 0.5 | 1.00

Buédc 4: Céac gid tri dau ra dwoc tinh todn trén co s& dwong cong ngir nghia dinh lwong xay
dung dwoc & Budce 3 véi dieu kién ban dau xg tai Bang 5. Toan bo két qud tinh todn dau ra
mo6 hinh dwoc dic két trong Bang 5 va dwoc so sdnh véi tiém can mo.

-1.0 -0.6 -0.5 -0.3 0 0.3 0.50.6 1.0 X
Hinh 5. Puong cong ngtr nghia dinh lwong

Bdng 5. So sanh tiép can mo va tiép can dai s6 gia tir trong bai todn
nhan dang mo hinh phi tuyén dwa trén luat y = 12|

Phwong phdp | Phwong phdap mo [4] | M6 hinh thue
dai s6 gia tir y = 12|

X0 Yha Yr Y

-0.6 7.2 8 7.2

-0.3 3.6 ) 3.6

0.0 0.0 2 0.0

0.3 3.6 ) 3.6

0.6 7.2 8 7.2

Nhir vay, nhan dang mé hinh dua trén luat bang tiép can dai s6 gia tit d6i véi mé hinh
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phi tuyén y = 12|z| cho két qua chinh x4c tuyét ddi va t6t hon han tiép can me truyen thong

([4]).

4. KET LUAN

Nhéan dang mé hinh 1a 16p bai todn kha rong lién quan chat ché véi bai toan diéu khién.
St dung phuwong phép dai s6 gia tir gidi quyét 1ép bai todn nay la mot tiép can méi nham
tim hi€u kha nang nhan dang mé hinh phi tuyén dwoc cho duwéi dang hé dwa trén luat. Qua
vi du dom gidn nhan dang cu thé moét mo6 hinh phi tuyén y = 12|z|, ¢6 thé thay rang: Tiép
can dai s6 gia tit cho két qua rat chinh x4c va hién nhién t6t hon han tiép can mo truyen
thong ([4]).
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