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1. MO PAU

Trén thyc té cdc gia tri cua bién ngdn ngir déu c6 thir tu nhét dinh vé mit ngir nghia. Vi duy,
ta hoan toan c6 thé cam nhan dugc rang, ‘tré’ 1a nho hon ‘gia’, hoac ‘nhanh’ ludn 16n hon
‘cham’. Xuét phat tir quan h¢ nglr nghia d6 mot cach tiép can duya trén cu tric tu nhién cua
mién gid tri ctia cdc bién ngdn ngit, goi 12 dai sé gia tir (DSGT) da dugc d& xuét trong [4], theo
d6 mot DPSGT AX tuong Gng ciia X 1a mét bd 4 thanh phan AX = (Dom(X), G, H, <) trong d6 G
12 tap céc phan tir sinh, H 12 tip céc gia tir vd quan hé “<” 1a quan hé cam sinh ngit nghia trén X.
Vi du X 1a tbe 46 quay cua mot mo to thi Dom(X) = {fast, very fast, possible fast, very slow,
slow.. YU{0,W,1}, G = {fast, slow, 0, W, 1 }, véi 0, W, I 1a phan tir bé nhét, phan tir trung hoa va
phan tir 16n nhat tuong tmg, H={very, more, possible, little}.

Véi mdi x € X, d6 sau ciia x (ki hidu | x [) 1a s6 1an xuét hién cdc ki hiéu ké ca gia tir 1an
phdn tir sinh trong x, vi du | very fast | = 2. Céc tir duoc biéu thi qua cdu tric ciia DSGT dugc sip
xép vi tri tuong ddi trong so sanh ngit nghia giita cac tir trong ngdn ngit, vi du fast < very fast,
very slow < slow. Trén co s& do céac tac gia trong [2, 3] da nghién ctru dinh luong cic gia tri
ngdn nglt trong DSGT, dua ra dugc cdng thirc gidi tich xac dinh dnh xa dinh lugng ngit nghia
v6i cdc tham s6 1a d6 do tinh md cia cdc phan tir sinh va dé do tinh mo cua céc gia tr. Theo d6
moi gid tri ngdn ngir c6 do sau k bét ki cua bién ngo6n ngit dugc dinh lugng bé‘ing mot gid tri thyc
thudc khoang [0,1] sao cho thir ty clia cc gia tri ngdén ngit ciia mot dai s6 dugc bao toan.

Tuy nhién khi mg dung DSGT vao giai cic bai toan thyuc té, ta chi sir dung céc gia tri ngoén
ngit ¢6 d6 sdu k hitu han. Véi viéc han ché do sau gid tri ngdn ngir, ta hoan toan c6 thé diéu
chinh nglr nghia dinh lugng cua cdc gid tri ngdn nglt ndy ma van bao toan dugc thtr ty cua
chiing. Va muyc tiéu cta bai bdo 1a tim ra ngudng diéu chinh hop 1i cho céc gid tri ngdn ngir khi
d sau cua gid tri ngbn nglr dugc gidi han va img dung vao giai quyet mot sd bai toan thyc té. Dé
thuc hién diéu nay trong muc 1 va muc 2 bai bdo nhéc lai mot sO Kkét qua lién quan dén viéc dinh
luwong gia tri ngdn nglr va phuong phép 1ap luan mo sir dung BDSGT, muc 3, 4 la cdc nghién ciu
vé viée diéu chinh ngit nghia dinh lugng va ing dung ctia n6 trong 1ap luan mo sir dung DSGT.

2. PO PO TINH MO CUA GIA TRI NGON NGU VA ANH XA DINH
LUQNG NGU NGHIA

Gia thiét DSGT AX* = (X* G, H, o, ¢, <) la tuyén tinh va day du trong d6 X* 1a tap co
s0, G=(0, ¢, W, ¢*, I) 1a tap cdc phan tir sinh, H 1a tap cdc gia tir 4m va duong, < I quan hé
thr ty toan phan trén X*, o'va @12 hai phép toan mé rong sao cho véi moi x € X*, ¢x, ox tuong
{mg 12 can dudi ding va can trén ding trong X* cua tap H(x), 1a tap tat ca cdc phan tur sinh ra tur
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x nho cdc gia tir trong H, H = H UH", va gia st réng H = {hy, .., hg}, véi h. <h,< .. <’h,q, va
H ={h.., h,}, v6i h;< ...<h,, trong d6 ta quy udc hy = I, todn tir don vi trén X*. Gia thiet AX*
1a BSGT tu do, tic la Vx e H(G), Vh e H, hx # x.

Pinh Ii 1.1. ([6]) Cho AX* = (X*, G, H, 0, ¢, <) 1a DSGT day du, tuyén tinh va ty do. Khi d6 ta
co:Vx,ye X*, x<y = (dze H(G) ){x <H(z)< y}, v6i H(z) thod man mot trong cic diéu kién
sau day: (i) H(z) n H(x") =, (ii) H(z) N H(y’) = G, (iii) H(z) < H(x"), (iv) H(z) < H(y"), trong
d6x’ =x,y =ynéux,ye HG)vaix=o0x",y=0"y véio, o0’ € {90} néu x, y € Lim(X*).

Pinh nghia 11 (12,3]) Mot ham fim : X* — [0,1] dugc goi la ham dd do tinh mo cia cac bién
ngon nglr X, néu nod cé cac tinh chat sau:

F1) fm 1a mot d6 do déy du trén X*, nghia 1a fin(c) + fm(c") = 1 va, Yu € X*,
Dy fhu) = fin(u):

F2) Néu x 12 mot khai niém chinh x4c, tic 1a H(x) = {x}, thi fin(x) = 0. Dac biét ta c6: fm(0)
= fm(W) = fm(I) = 0;

F3) Wk, y € X*, Vhe H,tace LIS\ oim 13 ti 1 nay khong phu thuge vio x,

Jfm(x)  fm(y)

y va dugc goi 1a d6 do tinh mo cua gia tir 2, ki hi¢u n6 béng H(h).

Ménh dé 1.1. ([2, 3]) D6 do tinh mo fim ctia cac khéi niém va g(h) cta cic gia tr thoa man cac
tinh chat sau:

1) fm(hx) = /u(h)fm(X), Vx e X*, 2) fm(c_) +fm(C+) - 1’
2) 37 fmhe) = fim(e) véice{c . ¢

3) Zzi—q,i;:oﬁn(hix) =fm(x);
4 3" uh)=a va Y u(h)=p.voi . f>0va a+ f=1;

Pinh nghia 1.2. ([2]). Ham dé}l Sign: X — {-1,0,1} 1a 4nh xa dugc dinh nghia dé quy nhu sau,
trong d6 hva h’lacdc giatebatkivace {c¢’, ¢ }:

a) Sign(c?) = -1, Sign(c") = +1;

b) Sign(hc) = -Sign(c) néu he #c¢ va h 1a Am tinh ddi véi c;

¢) Sign(he) = Sign(c) néu he #c va h 1a duong tinh dbi véi c;

d) Sign(h'hx) = -Sign(hx) néu h’hx # hx va h'1a am tinh ddi véi h;

e) Sign(h'hx) = Sign(hx) néu h’hx # hx va h'1a duong tinh d6i véi h;

f) Sign(h'hx) =0 néu h’hx = hx.

Ham dau Sign dugc dua ra dé sir dung nhan biét khi nao gia tir tac dong vao cdc tir 1am ting
hay giam ngit nghia cua gia tri ngdn ngir.

Ménh dé 1.2. ([3]) Vi moi & va x, néu Sign(hx) = +1 thi ix > x , néu Sign(hx) = —1 thi hx < x.

Goi P([0,1]) 1a tap tat ca cdc khoang con cua doan [0,1]. Khai niém hé khoang m¢ dugc
dinh nghia nhu sau:
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Pinh nghia 1.3. ([3])(Hé khodng mo lién két véi fm) Cho AX* 1a DSGT tuyén tinh, ddy da va ty
do va fim 1a mot Q(} do tinh m& cua AX*. Anh xa J: X — P([0,1]) duoc goi la phép gén khoang
mo dua trén fin néu né dugc xay dung theo quy nap theo d¢ dai ctia x nhu sau:

1) Véilxl=1:taxiy dung cdc khoang mo J(¢) va J(c"), véi 1J(x)l = fin(x), sao cho ching
1ap thanh mot phan hoach cua doan [0,1] va tha tu gitta ching dugc cam sinh tir thir tu
cla cdc phan tir ¢ va ¢', theo d6 ta c6 J(¢) < J(cY).

2)  Gia st khoang mo J(x) véi J(x)l = fin(x) da duoc xdy dung véi Vx € H(G), I xl=n2>1
ta x4y dung céc khodng m¢ J(hx) sao cho ching tao thanh mot phin hoach cua J(x),
J(hx)l = fm(hix) va thr ty gitta ching dugc cam sinh tu thu ty gilta cdc phan tir trong
{hx:—g<i<p,i#0}

Ta goi J(x) 1a khoang mo cua phf?m tir x, va ki hiéu 3= {J(x) : x € X} la tdp cdc khoang m¢
cua X. Vai k 1a mot s0 nguyén duong, ta dat X, = {x e X: I x| =k}.

Ménh dé 1.3. ([31) Cho d¢ do tinh mo fin trén DPSGT AX* va J;, 1a hé khoang mo cua AX* lién
ket voi fim. Khi do,
1) Véix € H(G), tap Fpp(x, k) = {J(»): y = hyhyey ... x & Yhy, ey ..., hy € H} 1a phan
hoach cua khodang mo J(x);
2) Tap Fu(k) = {J(x): x € X,}, duoc goi 1a tap cdc khoang mo do sau &, la mét phan hoach
cua tap J(c") U J(c"). Ngoai ra, voi Vx, y € X;, ta c6 x < y kéo theo J(x) < J(y).
Trén co so dinh nghia h¢ khoang mo, viéc dinh lugng gia tri cho gia tri ngdn nglt dugc tién
hanh nhu sau: Gi4 tri dinh luong ciia gid tri ngdn ngit x 12 diém chia doan J(x) theo ti 1& o f3,
néu Sign(h,x) = +1 va theo ti 1¢ B a, néu Sign(h,x) = -1, va ta ¢6 dinh nghia sau:

Pinh nghia 1.4. ([3]) Cho AX* 1a DSGT tuyén tinh, ddy du va ty do, fin(c") va fin(c*) 1a cic do
do tinh m& cua phan tir sinh ¢, ¢* va u(h) 1a do do tinh md cua cic gia t 4 trong H théa man
cdc tinh cht trong m¢nh dé 2.1. Anh xa dinh Iwgng ngilt nghia nho tinh mo 1a 4nh xa v duoc xac
dinh quy nap:

1) W(W) =8 =fin(c),v(c)= 8- afin(c), v(c") = O+afin(c”);
2) vihy) = v+ Sign(h,x)O. fin(hx) — @(h,x) fin(h;x)), 1<j<pva

v(hp) = v+ Sign(h, (Y. fm(hx) — o(h,x) fm(h,x)) . —q <j <1,
Hai cong thirc nay c6 thé viét thanh mot cong thirc chung, véij e [-g™pl={j: —q<j<p
& j # 0} 1a:v(h;x) = v(x) + Sign(h,;x)(Q sonty S x) = @(h,x) fim(h,x)) . trong d6 fin(hyx)

duoc tinh theo tinh chét 1) ménh deé 1.1

R 1 . .
va:w(h;x) = E[l +Sign(h,x)Sign(h h,x)(f-a)le {a, 5}
3) v(ge) =0, v(oeT) = 0= v(de*), v(och) = 1 va véi cdc phan tir dang hix, je[—q"p], ta cé:

V) = V() + Signth D2 ) )~ (1= Signth, ), ko)

|
2
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(o) = v0n) -+ Sigrth D3 ) o)+ S Sigt )ty fno.

2.1. Phuwong phép 1ap luin mo sir dung dai s6 gia tir

Phuong phap 1ap luan sir dung DSGT dugc pht trién nhdm giai quyét bai todn 1ap luan mo
da di€u ki¢n sau:

Cho m6 hinh mo (2.1) trong d6 AU vaB,i=1,.,n,j=1,., m lanhling tr ngdn nglr mo ta
céc dai lugng ctia bién ngdn ngir X;vay.

ifX;=A;;and ...and X,, =A;,, thenY =B,
ifX;=Aand...and X,, = A,, thenY =B,
2.1

ifX;=A,;and ...and X,, = A,,, thenY =B,

Uqg voi cac gid tri (hodc gia tri mo, hoac gia tri thuc) cua cac bién dau vao da cho, hay tinh
gid tridauraciabien Y.

MO0 hinh rpbr (%.1) con dugc goi la bd nhé mo lién hop (Fuzzy Associate Memory goi tat 12
FAM) vi n6 bi€u dién tri thirc cia chuyén gia trong linh vuc ng dung nao d6 dang dugc xét.

Theo tiép can cua BDSGT, m6 hinh mo (2. 1)~du’qg xem nhu mot tap hop cac “diéﬁm mo”, Vgﬁri
viéc sir dung dnh xa nglr nghia dinh luong v moi diém clia md hinh mo trén c6 thé duoc bi€u
dién bang mot “diém thyc”, va tap cdc diém thyc cho ta mot md hinh goi 1a bo nh¢ lién hop dinh
lugng (Semantization Ass001ate Memory goi tat la SAM). Xay dung phép ndi suy dya trén cdc
mdc 12 cic diém ciia mo hinh SAM dé xdc dinh gid tri dau ra tir gid tri dinh lugng dau vao. Cu
thé phuong phap 1ap luan sir dung DSGT gdm céc bude chinh sau:

1) Xay dung cdc DSGT AX; cho cic bién ngdn ngit X;, va AY cho bién ngdn ngit Y.

2) Sir dung cic 4nh xa ngit nghia dinh lugng Vy; va vy chuyén d6i mé hinh md FAM vé md
hinh SAM

3) Xay mot phép ndi suy trén co s& ciac mde nodi suy 1a cic diém ciia md hinh SAM

4) Ung véi gia tri dau vao thyc hodc mo xédc dinh dau ra twong img nhd phép ndi suy

Ki hiéu phuong phép 1ap luan mo su dung DSGT 1a HAR (Hedge Algebras Reasoning), ta
thdy HAR phu thudc vao viéc chon phép ndi suy, viéc xdc dinh cic tham s6 cua cac BDSGT va
viéc dinh lugng, giai dinh lugng cac gia tri thyc. Trong mot nghién ctru gan day ([1]) tac gia da
dua ra cdc giai phap kha toan dién cho céc van dé trén, cu thé:

a) Véan dé dinh luong va giai dinh lugng céac gid tri thuc: Gia st bién ngon nglr X thude
khoang thuc [xo, x;] va céc gia tri ngdn nglt cua ndé nhan gia tri dinh lugng trong khoang thuc [s,
s1]. Khi do6 gia tri thuc x € [xo, x;] dugc dinh lugng theo cong thurc 2.2 va viée giai dinh lugng
duoc tien hanh nguoc lai theo cong thic 2.3:

o s =
semantization(x) = s, + ——>(x—x,) (2.2)
X~ Xo
.. X, — X,
desemantization(s) = x, + (s—15,) 2.3)
)
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b) Céc tdc gia da sir dung mang no ron RBF (Radial Basic Function) de ndi suy trén co s&
cdc moc ndi suy trong md hinh SAM, Giai thuat huén luyén mang RBF gdm 2 pha duoc xdc
dinh nhu sau: Cho tdp cac méc ndi suy {(x(k), d(k))}, k=12,....p

Pha 1: Lay cac moc ndi suy lam cac tdm mang: x(k), k=1,2,.., p va xac dinh d¢ rong cla cic ban

1
kinh tng véi moi tam mang: o _(12 o _kaz’ k=1.2,.., p; trong d6 x',i=1.2,., rlacéc
=
i=1

lang riéng gan nhat voi tam x*.

Pha 2: Xic dinh céc trong s6 ctia mang, gdm céc budc sau

Bude 1: Chon toc do hoc 77, chon sai s6 cuc dai E,

Budc 2: it gid tri dau E = 0, k = 1; Gén gi4 tri ngau nhién cho cic trong s6 Wig(k)
xtom[f

Budée 3: Tinh diu ra cua mang vdi tin hiéu vao la x(k): z,(k)=e S v, (k) = iw.q(k)z k)
Cap nhat trong s 16p ra ctia mang: w, (k+D)=w, (k)+11d; (k)—y, (k) )z, (k)

Tinh sai sd tich uy: E = E+12(d. (k)= v, (k))*
2 p= i i

Budc 4: (Lip mot chu ki): kiém tra tap dit liéu hun luyén da quay hét mot vong. Néu k < p thi
k = k+1 va quay lai budce 3; truong hgp khac vé bude 5.
Buwoc 5: (Kiém tra tin hiéu sai sé): kiém tra tin hiéu sai $6, néu E < E,,,, thi két thic vong luyén
va dua ra b trong so6 cudi cung; truong hop khic cho E = 0, k = 1 va quay lai bude 3 tién hanh
chu ki luyén méi.

¢) Céc tham s cua cdc PSGT duoc xdc dinh nhd giai thuat di truyén, sau day 12 mot sé nét
co ban cua giai thuét nay:

+ Sir dung ma héa nhi phan dé biéu dién cic cé thé, tham bién xe [U,, U] duoc biéu
dién béi mot chudi L bit véi ti 18 co gian u = (Uypae-Upin)/(25-1)

+ Ham can t6i vu h duoc chon lam co so dé tinh d6 phu hop cua tung chudi cd thé

+ Todn tir lai ghép 1a todn tir mot diém ct, gia sir chudi cd thé c6 do dai L(cé L bit), toan tir

lai ghép duogc tien hanh qua hai giai doan:

- Hai c4 thé trong qu?ln thé bd, me duoc chon ngau nhién véi phan bd xéc suat déu p,

- Sinh ngau nhién s6 J trong doan [1, L-1]. Hai ca thé con dugc tao bang cich sao chép
cdc ki ty tir 1 dén j va trdo dbi cdc ki tu tir j+1 dén L.

+ Todn tir dot bién dugc xdy dung nhu sau: duyét timg gien cua timg cd thé con dugc sinh
ra sau khi tién hanh todn tir lai ghép va tién hanh bién d6i gid tri tr O sang 1 hodc ngugc lai véi
mot xdc suat p,, dugc goi l1a xac suat dot bien.

+ Ta c6 thé sinh ra quan thé con tir quan thé hién tai _thong qua 3 todn tir 1a chon loc, lai
ghép va dot bién thay thé hoan toan quén thé hién tai ctia thé hé tiép theo.

Giai thuét di truyén phu thugc vap b6 4 (N, pc, pm, G), trong d6 N - sO ¢4 thé trong quan thé;
Pe - Xac suét lai ghép; p,, - xac suét dot bién va G - so thé hé can tién ho4a, 1a cac tham so diéu
khién ciia giai thuat. Ca thé c6 gid tri ham myc tiéu t6t nhat ctia moi thé hé 1a 10 giai cudi ciing
cua giai thuat, quan thé dau tién duoc khoi tao mot cach ngau nhién.
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_Cang trong [1] céc tdc gia da Gmg dung phuong phdp 1ap ludn mo s dung DSGT dé giai
quyét bai tqén dicéu khién mo hinh mdy bay ha,dé cao chuan bi ha canh cua Ross. D¢ tién theo
doi ta s& nhac lai bai todn cta Ross [5] va cac két qua lién quan.

Bai todn: Cho m6 hinh may bay ha d¢ cao chuén bj ha cdnh voi phuong trinh dong hoc
duoc roi rac theo cong thic:

h(i+1) = h()+(1)v(@); v(i+1) = v(i)+(1)Ai) (2.4)
trong d6 v(i), (i), fi) 1a the dd (fi/s), d6 cao (fi) va lyc diéu khién (Ibs) mdy bay tai thoi diém i,
(1) 1a gia tri don vi dugc dung dé chuan héa thir nguyén trong cong thuc 2.4.

Yéu cau ciia bai todn 1a: Diéu khién md hinh mdy bay ha do cao tir 1000 fi, biét van tdc
ban dau cua mdy bay 1a -20 f#/s. Bai todn khong han ché s6 chu ki diéu khién va khong dat di€u
kién cho vi tri tiép dat, cé nghia 1a m6 hinh mdy bay c6 thé ha d6 cao tai bat ctt vi tri nao.

) Két qua sir dung tiép cdn mo: Trong [5] tdc gia da xay dung cdc nhan tdp mo cho cic
bién d6 cao, vén toc va lyc di€u khién nhu bang 2.1

Béng 2.1. C4c nhan tap mo cla céc bién ngdn ng h, v, f

Po cao h Vian téc v Luc diéu khién f
(0, 1000) ft (-20, 20) ft/s (-20, 20) Ibs
Large(L) UpLarge(UL) UpLarge(UL)
Medium(M) UpSmall(US) UpSmall(US)
Small(S) Zero(Z) Zero(Z)
NearZero(NZ) DownSmall(DS) DownSmall(DS)
DownLarge(DL) DownLarge(DL)

Céc tap mo tuong ung cling da duge xay dyng, tap luat mo duge xdc dinh nho kinh nghiém
cua cac chuyén gia dugc thé hién bdi mo hinh FAM trong bang 2.2.

Bang 2.2. M6 hinh FAM cua bai toan

Do cao h Téc dd v
DL DS 4 UsS UL
L Z DS DL DL DL
M [ON Z DS DL DL
S UL UsS 4 DS DL
NZ UL UL 4 DS DS

32



Diéu chinh nglr nghia dinh lwong cda gié tri ngén ngi trong dai s6 gia tr va &rng dung

Két qua diéu khién md hinh mé hinh may bay ha d¢ cao chuan bi ha canh cta Ross trong
[5]1 qua 4 chu ki dugc xéac dinh theo bang 2.3.

Béng 2.3. Két qua diéu khién str dung lap luan mé qua 4 chu ki

Do cao h Van téc v khiélbl;rc diéu
1000,0 -20,00 5.8
980,0 -14,20 0,5
965,8 -14,70 04
951,1 -15,10 0,3
Gia thiét téc d6 ha canh ti wu tai d6 cao £ la:
v,= -(20/(1000)*/h* (2.5)
va sai s0 toc d ha canh qua n chu ki di€u khién Ia:
e=(Q (v, H—vi)H)"? (2.6)

trong d6 e 12 sai s, v (i), v(i) 12 tdc do ha cdnh tbi wu va tbe do ha cénh tai chu ki i Gng v6i do
cao h(i)
Ta x4c dinh duoc sai s6 van tdc qua 4 chu ki diéu khién 12
e=17,17. 2.7
Két qua sit dung phwong phap 1ap luin mo st dung DSGT: Trong [1] da ung dung

phuong phép 18p ludn m¢ st dung BSGT dé gidi quyet bai toan trén, cac budc dugc trién khai
nhu sau:

Budc 1. Xay dung PSGT AH cho bién d cao h véi tap céc phan tir sinh Small, Medium,
Large, tap cac gia tir gom Little va Very, cac tdp mo cua bién dd cao dugc chuyén sang cac nhan
ngon nglr sir dung gia tir nhu sau: NZ — VeryVerySmall, S — Small, M — Medium, L — LitleLarge.

Xay dyng BSGT AV cho bién van tdc v voi tap cic phan t sinh Small, Medium, Large, tap
céc gia tr gdm Little va Very, cic tap md cta bién van tdc dugc chuyén sang cac nhian ngon ngir
st dung gia tit nhu sau: DL — VerySmall, DS - LitleSmal, M — Medium, US — Large, UL —
VeryLarge.

Xdy dung DSGT AF cho bién lyc diéu khién f vi cdc phan tir sinh Small, Medium, Large,
tap cac gia tir gdm Little va Very, cic tdp mo cua bién luc diéu khién dugc chuyén sang cic
nhan ngén ngit st dung gia tt nhu sau: DL — VerySmall, DS — LitleSmal, M — Medium, US —
Large, UL — VeryLarge

Buwéc 2. Chuyén d6i md hinh FAM sang SAM. Vi tap luat nhu bang 1, hé tham s ciia
vHAR la

vPAR={fmy(Small); uy(Very)fmALow); /A Very); fme(Small);1-(Very)} v&i rang bude:

Sfmp(Small), fm(Small), fmp(Small)e (0,1); (Very), o Very), urVery) € (0,1);
Str dung 4nh xa dinh lugng ngit nghia, cic tic gia da xac dinh dugc:

NZy = vy(VeryVerySmall) = uy(Very)Xuy(Very)xuy(Very)xfmy(Small);
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Sy = vu(Small) = py(Very)xfmy(Small); My = vy(Medium) = fmy(Small);
Ly=vy(LitleLarge) = 1-ty(Very)X(2-uy(Very))x(1- fmgy(Small));

DLy= vi(VerySmal) = pu (Very)xuVery)xfmLow);

DSy = vy(LitleSmal) = uAVery)xfimy(Low)+(1-t(Very))x(1-pVery))xfmLow);
My = vi(Medium) = fm(Small); USy = vi(Large) = (1-(Very))x(1- fm(Small));
ULy = vy(VeryLarge) = 1-u/Very)xu(Very)x(1- fm/(Small));

DLg= v(VerySmal)=uVery)xu{Very)xfmg(Small);

DSg= ve(LitleSmal)=p(Very)xfme{(Small)+(1-ur(Very))X(1-uVery))xfmg(Small);
Mg = v(Medium)=fm(Small); USg = vi(Large) =(1-u(Very))x(1- fimg(Small));
ULg = v(VeryLarge)= 1-up(Very)xu{Very)x(1- fm{Small));

Va md hinh FAM duoc chuyén sang md hinh SAM nhur bang 2.5

Bang 2.5. M6 hinh nglr nghia dinh lwgng 1(SAM)

DO cao h; Toe do v,
DLy DSy Zy USy ULy
Ly Zr DSk DLk DLk DLk
My USk Zr DSk DLk DLk
Sh ULk USk Zk DSk DLk
NZy ULk ULk Zr DSk DSk

Budc 3. Phép ndi suy duoc st dung 12 mang no ron RBF gdém 2 dau vao, mot dau ra, véi
thuét todn huan luyén nhu muyc 2, 25 diém cua md hinh SAM dugc st dung lam tap mau huan
luyén mang, cic tham sO huan luyén mang dugc chon nhu sau: r = 1, toc dd hoc 0,8 sai sO
0,0001.

Budc 4. Vi d6 cao ban dau 1a 1000 f, van toc 1a -20 fi/s, tién hanh dinh lugng céc gia tri
d6 cao va vén toc va xdc dinh gia tri dau ra nho mang RBF nhu da thiét ké, viéc giai dinh lugng
s& cho ta Iyc diéu khién tai chu ki dau, tiép tuc tinh toan toc d6 ha canh va do cao ciia chu ki tiép
theo nho cdc phuong trinh 2.4, 1ap lai qua trinh tinh lyc diéu khién cho dén khi d¢ cao xuong o1
100 ft chiing ta thu duoc cic két qua didu khién cta n chu ki ha cénh, sai s6 e ctia vé toc d ha
canh dugc xac dinh theo cong thuc 2.6, 2.7

Str dung giai thudt di truyén cyc tiéu ham e voi s6 thé hé bang 200, x4c suét lai ghép 0,80;
xac suat dot bién 9,05; kl’c‘h cO qpén thé 40; kich thudc gien 10. Qua mét so lan chay thu, tac gia
da xéac dinh cédc két qua diéu khién sir dung HAR:

PAR,={0,410459; 0,745943; 0,681818; 0,884360; 0,196970; 0,414370}
e; =22,444913 (2.8)

Va quy dao diéu khién mo hinh mdy bay ha d6 cao chudn bi ha cdnh duoc xdc dinh nhu
hinh 2.1.
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Hinh 2.1. Quy dao ha canh cta mé hinh may bay (t6i wu tham sé cua céc PSGT)

3. PIEU CHINH NGU NGHIA PINH LUQNG CUA GIA TRI NGON NGU
3.1. Van dé diéu chinh ngir nghia dinh lwong gia tri ngdn ngir

Nhu dd dé cap & phan mo dau, trong muyc nay ta s¢ han ché d6 sau ciia gid tri ngon ngit,
nghia la ta chi xét cdc gid tri ngbén ngit cua bién ngdn nglt trong DSGT AX* vdi d6 sau k. Voi k
1a mét s6 nguyén duong, ta dat X, = {x € X: | x| < k}. Luu y rang X; c X;.

Sau day ta dinh nghia kh4i niém ngudng diéu chinh ngir nghia dinh lugng

Pinh nghia 3.1. S6 thyuc & 0<&<1 dugc goi 1a ngudng diéu chinh ngit nghia dinh lugng cla cic
gid tri ngdn ngit trong X, néu véi moi x, y € X, thda x < y kéo theo v(x) + o< v(y) = ovdi
Vo<e
Pinh li 3.1. Cho AX* 1a DSGT tuyén tinh, day da va ty do, ngudng diéu chinh ngit nghia dinh
lugng cho céc gid tri ngon ngir trong X, 12 & = min {afin(x)/2, fim(x)/2 | x € X, }, v6i k 12 s6

nguyén duong tuy ¥.
Chirng minh: Ta chimg minh bang quy nap

+ Véi k = 1, khi d6 & = min {ofin(c)/2, ffm(c )2, ofm(c*)/2, ffm(cT)/2 }, ta chitng minh

véimoi o< gtacovic)t o<v(W)to<v(cH o

v(c) (W) v(ch)
| | , | , | |
R U U U )
G fincr  fm(en ofin(c)
J(c) J(c)

Hinh 3.1. Cac khoang mé cua X;

Theo ménh dé 1.3, {J (lc*), J(c*)} 1a phan hoach cua [0,1] va v(c) 1a diém chia khoang J(c")
theo ti 18 a:8 va v(c*) 1a diém chia khoang J(c*) theo ti 1& B (hinh 3.1). Tir d6 ta thiy rang:
v(c)+Lfm(c )2 < v(W)- Bfim(c)/2, trong khi d6 o< & < ffin(c)/2 nén v(c )+o < v(W)- o,
doddév(c)t o <v(W)* ovoi moi o< &.
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vIW)+LSfm(c")2 < v(ch)- ffim(c)/2, trong khi d6 o<&< ffm(c)/2 nén v(W)+ o< v(c)- o,
do d6 v(W) £ o< v(c") + o v6i moi o< &.

Nhu vay v(c) + o< v(W) £ o< v(c") £ ovéi moi o< g, dinh Ii ding véi k= 1.

+ Gia sir dinh li ding véi k, ta c6 gia thiét quy nap sau:

- g=min {fm(x)/2, ffim(x)12 | x € X, }

- Véimoix,ye Xithotax<ytacoév(x)x o<v(y)t ovdi o< &

+ Sau day ta chitrng minh dinh li ding véi k+1, tic 12 véi moi x, y € X;,; thoax <y va
vOoi moi o< g, tacédvix)t o<v(y)* o

Ta co

&1 = min { afim(x)/2, ffin(x)/12 | x € Xiy1 } = min { ofim(hy)/2, ffin(hy)/2 | ye X,, he H}

Theo dinh nghia 1.3, fim(hy) < fim(y) (hinh 3.2), do d6

min { afin(hy)/2, Bfm(hy)/2 | ye X;, he H} < min { ofim(y)/2, ffm(y)/2 | ye X;} néng,, < &.

o J(y) |
v(y) afm(Bn(hy)
| | > |
L L !
Sfm(hy)
4. ................................................................................................................................................................
afm(y) Bfm(y)

Hinh 3.2. Khoang mo J(y) va phéan hoach cua n6

Bay gio ta xét cac truong hop sau:

- Truwomg hop 1: | x | <k valy| <k, néux <y theo gia thiét quy nap ta cé v(x) £ o< v(y) £
ovéimoi 6< &, Vi §,1< &nénv(x) * o <v(y) £ ovoi moi 0< &,;.

- Trwong hop 2: | x| =1y |= k+1, khi d6 J(x), J(y) thugc cing mot phan hoach, do x < y nén
theo ménh dé 1.3 ta ¢6 J(x) < J(y), Vi v(x) la diém chia trong J(x) theo ti 1& a:f3 (hodc B:a) va
v(y) 1a diém chia J(y) theo ti 1¢ £: « (hodc a:f). Mat khic &, = min {afm(x)/2, ffm(x)/2 | x €
X,.1 }. Nén v(x) £ o< w(y) £ o'v6i moi 0<&;.

v(x) v(y)
afim(x) LSfim(x) afim(y) Bfim(y)
J(x) ------ il J(y)

Hinh 3.3. Khoang mo J(x) va J(y) — Trwong hop 2

- Trwonghop3: lx1<k |yl=k+1

Vix<y,theo dinhIi 1.1 téntaix’ saocholx’I=lxlva x<x’ <y Matkhicdo x<x’va
| x’ I =1x1<knén theo trudng hgp 1 ta céd v(x) + o< v(x’) £ 6vdi moi 0< &4;. Do x” <y nén
v(x”) < v(y). T d6 suy ra v(x) £ o< v(y) £ ovOi moi C<E .

- Truomghop4:Ixl=k+1,1yI<k
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Vix<y,theodinhli 1.1 tdn tai x” saocho lx’ =1y |vd x <x’ <y. Mit khdc dox’ <yval
x’ 1 =1y I€ knén theo trudong hop 1 v(x’) £ o< v(y) £ 6v6i moi 6< &41. Do x < x’ nén v(x) <
v(x"). v(x) £ o< v(y) £ 0vOi moi 0<E,;.

Dinh 1f hoan toan dugc chiing minh.
Vi dy, xét DSGT ctia bién ngdn ngir téc do vong quay ctia mot mo to véi:

¢ = Slow, W= Medium va c* = Fast, g = 1 va h., = Little; p = 1 va h; = Very;
Gia st ta chon cac tham s6 ctia DSGT nhu sau:

Jm(Slow) = 0,5 va fm(Fast) = 0,5;
H(Little) = t(Very) =0,5;
Theo ménh dé1.1tacé a= £ =0,5; va theo dinh nghia 1.4 ta c6 ta x4c dinh dugc:
v(Slow) =0,25; v(Medium) = 0,5; v(Fast) = 0.75;

Theo dinh 1i 3.1 ta cé:

Voi
k=1, &= min {afin(x)2, finx)/21xe X, ) =
= min { axfm(Slow)/2, pxfm(Slow)/2, axfm(Fast)/2, pxfm(Fast)/2}
=min {0,125; 0,125; 0,125; 0,125} = 0,125;
Voi

k=2, & = min {agfm(x)/2, ffim(x)21xe X, } =
= min {ofim(Litle Slow)/2, Bfm(Litle Slow)/2, ofm(Very Slow)/2, [fm(Very Slow)/2,
ofm(Litle Fast)/2, ffm(Litle Fast)/2, afim(Very Fast)/2, ffim(Very Fast)/2} = 0,0625.

3.2. Lap luin mé sir dung PSGT theo tiép cin diéu chinh ngir nghia dinh lweng

Nhu di thao luan & muc 2 Phuong phép 1ap ludn mo phu thudc vao viéc chon cic tham $6
cho cdc DSGT cua cédc bién ngon ngit, thong thuong nguoi ta sir dung tryc gidc dé chon cic
tham sé nay diéu nay ciing rat hop 1i. Vi du xét DSGT ciia bién ngdn ngit téc do vong quay cua
mot md to véi ¢ = Slow, W = Medium va ¢* = Fast; ta théy viéc chon fm(Slow) = 0,5 va
fm(Fast) = 0,5 ciing 12 hop 1i vi trén thuc té vai trd cta Slow va Fast 12 nhu nhau va khé c6 thé
gidi thich tai sao chon fim(Slow) = 0,4 va fm(Fast) = 0,6;

Nhur vay ta c6 thé c6 dinh cc tham sé cia DSGT bang truc gidc, tuy nhién dé tao ra tinh
mém déo cho phwong phdp ta c6 thé diéu chinh ngit nghia dinh lugng cua cic gid tri ngdn ngir
bang cdch dua vao cdc tham sb diéu chinh, cdc tham sé didu chinh nay phai nhé hon ngudng
diéu chinh ton tai nhu dinh 1 3.1 da d& cap.

Mot van dé dit ra 1a tim cac tham s6 diéu chinh ngit nghia dinh lugng cua cdc gid tri ngobn
ngir nhu thé nao, quay tro lai phuong phép 1ap luan str dung DSGT dé cap ¢ muc 2, gia sir cc
tham sb ciia cdc DSGT tng vdi céc bién ngdn ngit trong md hinh FAM da dugc chon trude va
md hinh FAM c6 m gid tri ngdn ngir, khi d6 ta c6 m tham s didu chinh, ki hiéu 12 PAR va khi d6
HAR sé€ phu thudc vao by tham s6 nay.

Gia sr ton tai mo hinh sai s6 cua phuong phép 1ap ludn cho bdi ham h(g, HAR(PAR)) 2 0,
trong d6 g 1a md hinh thyc mong mudn va HAR(PAR) 1a mé hinh dugc xap xi bang HAR. Khi d6
bai todn Xac xdc dinh céc tham s6 diéu chinh ngit nghia dinh lugng dwogc phét biéu nhu sau: Tim
cdc tham sO PAR sao cho h(g, HAR(PAR)) — min. Va mot trong nhirng coéng cu hiru hiéu dé giai
quyét bai todn nay chinh 12 giai thuat di truyén.
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4. UNG DUNG

Xét bai toan diéu khién mdy bay ha canh dé cap trong muyc 2, Ta s& sir dung cdc budc cua
HAR dé xac dinh m6 hinh sai s6 cta bai toan.

Budc 1. Xay dung DSGT AX cho céc bién ngon ngit do cao h, toe do v va lyc diéu khién f véi
tap cac phan ti sinh Small, Medium, Large, tap cac gia tit gdbm Little va Very
Buwoéc 2. Cic tham s6 ciia DPSGT nay duoc xdc dinh bang tryc gidc nhu sau:

Jm(Small) = 0,5; fm(Large) = 0,5; w(Litle) = 0,5; t(Very) = 0,5;

O budc nay ta thiy:

Bién ngon ngit do cao h c6 céc gid tri ngdn ngit NZ—VeryVerySmall, S—Small,
M—Medium, L— LittleLarge, day la cdc gid tri ngbn ngir ¢6 do sdu k = 3, nén theo dinh Ii 3.1
nguong di€u chinh 1a 0,0375 va gia tri dinh lugng cia cac gid tri ngdén nglt dugc xac dinh nhu
sau: V(VeryVerySmall) = 0,0625+¢&,, v(Small) = 0,25+ &; v(Medium) = 0,5+ &; Vv(LittleLarge) =
0,625+ &

Bién ngodn ngit téc d6 v c6 cdc gid tri ngdn ngit DL—VerySmall, DS—LittleSmall,
Z—Medium, US—Large, UL—VeryLarge day la céc gid tri ngon ngir ¢6 d6 sau k = 2, nén theo
dinh 1i 3.1 ngudng di€u chinh 1a 0,0625 va gia tri dinh lugng cua céc gia tri ngdn ngit dugc xac
dinh nhu sau: v( VerySmall) = 0,125+&;, v( LittleSmall) = 0,375+ &; v(Medium) = 0,5+ &; V(
Large) = 0,675+ &; v( VeryLarge) = 0,875+ &;

Bién ngon ngit lyc didu khién f ¢6 cdc gia tri ngdn ngit DL—VerySmall, DS—LittleSmall,
Z—Medium, US—Large, UL—VeryLarge day la céc gid tri ngobn ngir ¢6 d6 sdu k = 2, nén theo
dinh 1i 3.1 ngudng di€u chinh 1a 0,0625 va gia tri dinh lugng cua céc gia tri ngdn ngit dugc xac
dinh nhu sau:

v(VerySmall) = 0,125+&0, V( LittleSmall) = 0,375+ &1; v(Medium)
=0,5+ &2; V( Large) = 0,675+ &3; v( VeryLarge) = 0,875+ &4;

Nhu vdy c¢6 14 tham sb voi cdc muc do diéu chinh khdc nhau s& anh hudng toi phuong
phdp 1ap ludn mo st dung DSGT trong bai todn nay. Ta ki hiéu PAR = {&, i=1,..,14} la bo tham
s0 diéu chinh ngt nghia dinh lwgng cua HAR véi cac rang budc:

&, &, &, £<0,0375; &, &, &, &, & < 0,0025; &, &1, &, &3, €14 < 0,0025;

Khi d6 m6 hinh SAM sé& dugc xac dinh nhu sau

Bang 2.3. M6 hinh nglr nghia dinh lwong 2(SAM)

h Vs 0,125+ 0,375+& 0,5+5 0,75+& 0,875+&

0,625+81 0,5+811 0,375+€12 0,125+€10 0,125+810 0,125+€10
0,5+82 0,75+&13 0,5+&; 0,375+¢, 0,125+¢& 0,125+¢
0,25+& 0,875+¢&14 0,75+&3 0,5+&; 0,375+¢&, 0,125+¢
0,0625+¢&, | 0,875+¢&,, 0,875+¢&14 0,5+&; 0,375+¢&» 0,375+¢

Buwée 3. Xay dung mang no ron RBF gém 2 dau vao va 1 dau ra, cdc diém cia md hinh
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SAM dugc su dyng lam tim va tap mau huin luyén mang. Mang dugc huén luyén theo thuét
toan huan luyén dé cap trong muc 2 vai cac tham so6 dugc chon nhu sau: r = 1, toc d6 hoc 0,8 sai
56 0,0001.

Budc 4. Xic dinh dau ra cta 1ap luan

Vi d6 cao ban dau 1a 1000 f¢, van tdc 1a -20 f#/s, tién hanh dinh luong cic gié tri d6 cao va
van toc va xac dinh gia tri dau ra nho mang RBF nhu da thiét ke, viéc giai dinh Iugng s€ cho ta
Iuc diéu khién tai chu ki dau.

Tiép tuc tinh todn toc d6 ha canh va do cao ctia chu ki tiép theo nho céc phuong trinh 2.4.
Liap lai qué trinh tinh lyc diéu khién cho dén khi d6 cao xuong to1 100 f# hodc van téc bang 0 ta
thu duoc cdc két qua diéu khién ciia n chu ki ha cénh, sai s e ciia vé tbc d6 ha cdnh dugc xic
dinh nho cic cong thuc 2.5, 2.6.

Viéc dinh lugng va giai dinh lugng tién hanh theo cong thuc 2.2, 2.3 véi:
- 5o=0,625+8&, 51 = 0,0625+& va xo = 100, x, = 1000 cho bién A.

- 50=0,125+&, 5, = 0,875+& va xo = -20, x; = 20 cho bién v.

- s0=0,125+¢&, s1=0,875+&4 va xy = -20, x; = 20 cho biénf.

Sau day ta sir dung giai thuat di truyén cyc ticu ham e v6i s6 thé h¢ bang 200, xdc suét lai
ghép 0,80; xac suat dot biéq 0,05; kjch cGrq quan thé 40; kich thudc cd thé 10. Qua mdt s6 lan
chay thur, ta xdc dinh dugc két qua diéu khién md hinh may bay sir dung HAR la:

PAR,={0,025037; -0,033981; -0,021957; 0,021371; -0,022055; - 0,055902; - 0,047593;
- 0,061400; 0,059201; 0,004093; - 0,013380; - 0,046371; - 0,026332; - 0,056024}
Sai s6: e, = 8,788920;
Va quy dao ha canh ctia md hinh may bay dugc xac dinh nhu hinh 4.1

v{nrsED
Guy dao ha canh toi uy

------- Cluy dao ha canh su dung HAR 115
-10

-5

hift)

1 1 | 1 | | | 0

100 200 300 400 500 GO0 700 800 500 1000

Hinh 4.1. Quy dao ha canh ctia mé hinh may bay (diéu chinh ngi¥ nghia dinh lugng)

Nhdn xét: So sanh hinh 4.1 va 2.1, ta thiy rang quy dao ha cénh cua tlep can diéu chinh
nglr nghia dinh lugng dé bam sdt quy dao ha cdnh t6i wu hon so vai tiép can ti wu tham s cua
cac DSGT. Mat khac voi tiép can dleu chinh ngir nghia dinh luong ta da dua dugc md hinh médy
bay xudng do cao 100 f7 v6i sai sO chi 1a e, = 8,788920, trong khi d6 véi viéce tdi uu cac tham s6
clia cdc dai sb gia tir nhu da dé cap o muc 2 céc tdc gia chi dua dugc m6 hinh xudng d6 cao xap
xi 250 ft véi sai s6 e; = 22,444913. Luu y rang ca 2 tlep can déu ding chung mét mang no ron dé
noi suy va giai thuat di truyén dé xac dinh cdc tham s6 voi cdc tham s6 1a nhu nhau.
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5. KET LUAN

Bai bdo da xay dung duoc co s toan hoc cho viée diéu chinh gid tri ngit nghia dinh luong
cua cdc gid tri ngdn nglt trong DSGT, trén co s¢ d6 bai bdo da dua ra phuong phép lap luén mo
su dung DSGT theo ti€p can diéu chinh ngit nghia dinh lugng cia gid tri ngdn ngit bang giai
thuat di truyén.

Viéc diéu chinh ngit nghia dinh luong cua gid tri ngdn ngir cho phép ta chon cdc tham 5O
clia cac PSGT bang truc giic, dleu nay lam cho phuong phép 1ap luan gan véi cach tu duy cua
con ngudi. Mt khéc véi cich tiép can nay ta chi cdn xdy dung mot DSGT cho tit ca cdc bién
ngon ngit trong bai todn, 1am cho phuong phap 1ap luan tré nén don gian dé sir dung.

Céc két qua tng dung trén bai todn diéu khién mo hinh médy bay ha canh cta Ross [5] cho
thdy cho thay tiép can diéu chinh ngit nghia dinh lugng cua gid tri ngbn nglt ma bai bdo dua ra la
diing dén, hi¢u qua, htra hen ing dung tiép c4n nay cho cic bai todn tiép theo.
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SUMMARY

ADJUSTMENT OF QUANTIFIED SEMANTICS OF LANGUAGE VALUES IN HEDGE
ALGEBRAS AND APPLICATIONS

In apply of the Hedge algebras for solving some practice problems, we use only the
language value of k finite depth. With limit of language value depth, we can fully control the
quantified semantics of this language value and still preserve their order. From this, we has built
up a new mathematical theory for the adjustment of quantitative semantic values and proposed
a new hedge algebras reasoning b40y approaching control quantified semantics of the language
values by using genetic algorithms and interpolation RBF neural network. The results are
applied on the dynamical model of aircraft landing control problem of Ross [5] show that our
method is true, effective and can apply for several similar problems.
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