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1
MO DAU

Trén thuc té nhimg gia tri cta bién ngdn ngir déu cé thir tu nhat
dinh vé mat ngir nghia. Vi du, ta hoan toan co thé cam nhan duoc
rang, ‘tré’ 12 nho hon ‘gia’, hoic ‘nhanh’ ludn 16n hon ‘chdm’. Xuét
phat tr quan hé ngir nghia d6 mot cach tiép can dua trén cau trac tu
nhién clia mién gia tri cia cic bién ngdn ngilt, goi 1a dai sd gia tir
(PSGT) di dugce dé xuat trong [24]. Theo d6 nglt nghia cua cac tir
duoc biéu thi qua cau trac cua PSGT duogc xem 1a nglr nghia dinh
tinh, nghia 1a su sip xép vi tri twong ddi trong so sanh ngit nghia giita
cac tlr trong ngdn ngir. Nho d6 ta co thé 1ap ludn dua trén ciu trac thir
tu cua cac gia tri ngdn ngir.

Tuy nhién viéc 1ap ludn trén gia tri ngdn ngit da han ché viéc tmg
dung DSGT trong cac bai toan k¥ thuat, linh vuc rt can tinh toan dinh
luong. Nhu vay xuét hién nhu cau dinh luong cac gia tri ngén ngir, va
trong [6] da dua ra dugc cong thuc gidi tich xac dinh anh xa dinh
lwong ngir nghia v véi cac tham sb 1a d6 do tinh mo cia cac phan tir
sinh va do do tinh mo cua cac gia tir. Nho d6 moi gia tri ngdn ngit cla
bién ngdn nglr dugc dinh lugng béng mot gid tri thudc khoang [0,1]
sao cho thr tu cua céac gia tri ngén ngir cia mot dai s6 duoc bao toan.

Nho viée dinh lugng cac tir ngdn ngit, rat nhiéu phuong phap lap
luan (PPLL) ndi suy ra doi nham muc dich giai quyét bai toan 1ap luan
mo da diéu kién, cac PPLL nay dugc goi la cac PPLL m¢ st dung
DSGT. Vé co ban PPLL nay duoc khai quat nhu sau:

Cho md hinh m¢ da diéu kién (1)

IfX;=4;,;and ... and X,, = 4,,, then Y = B,

.......... (1)
IfX,=A4, and ...and X,, = 4,,, thenY =B,

[6] Nguyén Cat HO, Tran Pinh Khang, Lé Xuan Viét (2002), Fuzziness Measure,
Quantified Semantic Mapping And Interpolative Method of Approximate Reasoning in
Medical Expert Systems, Tap chi tin hoc va diéu khién, Tap 18(3), 237-252.

[24] Ho N. C., Wechler W. (1990), Hedge algebra: An algebraic approach to
structures of sets of linguistic truth values, Fuzzy Sets and Systems, 35, 281-293.
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Trong d6 Xi,.., X,, va ¥ 1a cac bién ngon nglt, 4;;, B; (i=1,..,n;

j=1,..,m) la cac gia tri ngon nglr trong tmg. Mo hinh nay con dugc goi

ijs

14 bd nhd két hop mo (Fuzzy Associate Memory - FAM).

Ung véi cac gia tri (thuc hodc mo) cta cac bién dau vao, hay tinh
cac gia tri dau ra twong tng.

Theo cach tiép can cua PDSGT, m6 hinh m¢ (1) duge xem nhu mot
tap hop cac “diem mo”. Vi viée st dung cac anh xa dinh luong ngir
nghia v ctia cac PSGT, mbi diém md ctia mod hinh mo trén co thé dugc
biéu dién béng mot diém cia siéu mat thuc va tap cac diém thuc cho
ta mOot mo hinh goi 1a bd nhd két hop hop dinh lugng (Semantization
Associate Memory — SAM). Sir dung toan tir két nhap dwa mé hinh
SAM vé duong cong thuc trong mit phang. Khi d6 bai toan 1ap luan
ban dau s& chuyén vé bai toan ndi suy tuyén tinh trén dudng cong.

Céc tng dung dd budc dau cho thay cac bai toan st dung PPLL mo
stt dung DSGT cho két qua tot hon nhiéu so vé6i cac bai toan st dung
tiép can mo truyén théng. Tuy nhién PPLL mo st dung DSGT nhu di
dé cap con rat nhiéu van dé can duoc tiép tuc giai quyét nhu:

1) Phuong phap st dung anh xa dinh lugng ngir nghia v cia DSGT
dé dinh luong gia tri ngdén ngit v4i cac tham sd 1a d6 do tinh mo cla
cac phan tir sinh va ctia cac gia tr. Cho dén ngay nguoi ta van thuong
stt dung truc gidc dé chon cac tham sé nay. Nhu vdy viéc tim ra
phuong phap dé xac dinh céc tham s6 nay 1a viéc lam can thiét. Ngoai
ra khi xdy dung anh xa dinh luong ngit nghia, cac tiép can trudc day
ludn gia thiét d6 do cua phan tir trung hoa bang 0. Tir d6 ta c6 thé dat
van d¢é liéu gia thiét do do ctia phan tir trung hoa bang 0 c6 qua chat?

2) Phuong phap str dung phép két nhap dé chuyén siéu mit thuc vé
duong cong thyuc trong mit phang, tir d6 khai thac phép ndi suy tuyén
tinh dé xac dinh dau ra cua 1ap luan. Tuy nhién day la mot han ché vi

viéc nén thong tin tir khong gian nhiéu chiéu vé khong gian 2 chiéu s¢€



3

Jam mat cau tric khong gian cia mo hinh nhiéu bién, gy mat mat
thong tin 16n. Tir d6 ta c6 thé dit van dé lidu c6 phép ndi suy truc tiép
tir siéu mat thuc thay cho phép két nhap va noi suy tuyén tinh?

Muc tiéu cua luadn an la giai quyét cic van dé dit ra ¢ trén, cu thé:
(1) Nhiing mang no ron vao PPLL mo sir dung PSGT dé giai quyét
van dé noi suy thay cho ndi suy tuyén tinh. (2) Nhing giai thuat di
truyén vao PPLL mo sir dung PSGT dé giai quyét van dé xac dinh céc
tham s6. (3) M& rong khai niém d6 do tinh mo cta gia tri ngdn ngir
trén co s gia thiét do do tinh md cua phan tir trung hoa ¢6 thé khac 0
va xay dung anh xa dinh lugng ngtr nghia khoang. (4) Xay dung PPLL
mo st dung DSGT véi anh xa DPLNN khoang.

CHUONG 1
CAC KIEN THUC LIEN QUAN
1.1. Phwong phap lap luin mo da diéu kién

PPLL m¢ da diéu kién (Fuzzy Multiple Conditional Reasoning -
FMCR) nham giai quyét bai toan: Cho truéc mé hinh (1), tmg véi cac
gia trj clia cac bién dau vao, hdy tinh gia trj ctia bién dau ra.

Dua trén cach tiép can cua Iy thuyét tip md, cac PPLL mo da diéu
kién no1 chung dua trén y tuong sau: Ngit nghia cia cac GTNN cua
cac bién ngdn ngit trong md hinh md duoc biéu thi bang cac tip mo.
Khi d6 mdi mo hinh mo sé dugc mé phong béng mot quan hé mo hai
ngdi R. Va dau ra duoc xac dinh boi By = A4,°R, ° 1a phép hop thanh.
1.2. Giai thuit di truyén (GeneticAlgorithm)

Giai thuat di truyén duoc mo ta mot cach khai quat qua cac budc:
Buwoc 1: Khoi tao

k = 0; khoi_dong(Py); tinh_ham muc_tiéu(Py); Xpese = tot nhat(Py);
Bucéc 2: Tién hod

Pparent = chon_loc(Py ); Peyiig = dot_bien(lai_ghép (Pparent));

k =k + 1; Py = Peig; tinh_ham muc_tiéu(Py); X = tot_nhat(P,);
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if (obj (X) > 0bj (Xpest)) Xpest = X;
Buéc 3: lip Néu k < G thi quay lai budc 2;

Thong thudng ta sir dung ma hoa nhi phan dé biéu dién cac ca thé.
Ham can t6i vu sir dung dé tinh d6 phu hop cua timg cé thé. Gia tri do
pht hop cua timg ca thé dugce dung dé tinh toan xac suat chon loc. C4
thé co do phu hop 7, ¢b xéc suét chon lya p. =1 /Zi1 f,,Nla s6 cé thé
c6 trong quan thé. Cac toan tur st dung trong giai thuat 1a toan tur lai
ghép mot diém cat va toan tir dot bién. Quan thé con dugc sinh ra tir
quan thé hién tai thong qua 3 toan tir 1a chon loc, lai ghép va dot bién.
1.3. Mang no ron RBF (Radial Basis Function)

Hinh 1.7. C4u trac mang RBF.

Gia tri dau ra tai mdi nat cua 16p an duoc xac dinh theo 1.1 va gia
tri dau ra tht i cta mang dugc xac dinh theo 1.2. Trong d6 m, la tam
mang, o, la do rong ham co so, r 1a sO lang giéng ctia tAm m,. Cho tap
mau {x(k), d(k)}, k = 1,.., p. Qua trinh huan luyén mang RBF nhu sau:
- Pha 1: Xac dinh cac tam m, va cac d0 rong cua ham co so o,

Chon m, = x(g), khi do [ = p, con 40 rong cua cac ham co s¢ Ung
v6i moi tAm mang m, dugc tinh theo cong thure (1.3).

- Pha 2: Xac dinh céc trong sb ctia mang, gdm cac budc.

Buée 1. Chon toc dd hoc 1, chon sai s6 cuc dai E,,,,
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Buwéc 2. E =0, k= 1; Gan gia tri ngAu nhién cho céc trong s6 Wig(k)
Buwée 3. Tinh dau ra ciia mang véi tin hiéu vao 1a x(k) theo 1.4, 1.5. Cap
nhat trong s6 16p ra theo (1.6). Tinh sai sé tich luy theo (1.7)

_Hx(k)—qu2

z,(k)=e " (1.4); v (kY=Y w, (k)z, (k)  (1.5);

w, (k+1)=w, (k)+n(d, (k) - y,(k))z,(k) (1.6); E=E+%i(df<k)—yi(k>)2 (L.7),

Buwdc 4. Néu k < p thi k = k+1 va quay lai budc 3 nguoc lai vé budc 5;

Bwée 5. Néu E<E,,,. thi két thuc ng. lai cho £=0, k=1, quay lai budc 3;

1.4. Mot s6 bai toan rng dung trong luin an

1.4.1. Bai toan 1.([20]) Xap xi m6 hinh md EX1 cta Cao — Kandel.
Trong [20], cac tac gia d3 xay dung mot s6 mé hinh mo thé hién su

phu thudc cua toc d6 vong quay mé to N vao cuong d6 dong dién 7

ctia mot s6 loai md to. Trong d6 c6 mo hinh EX1, nhu bang 1.2.

Bang 1.2. M6 hinh EX1 cua Cao — Kandel.

/ Null Zero Small | Medium | Large | Very Large
N Large |Large | Medium |Small |Zero |Zero

Cao — Kandel da nghién curu tinh kha dung ctia cac toan tir kéo theo
va sit dung chung trong 1ap ludn md dé xap xi moé hinh EX1 véi I nhan
gia tri trong doan [0,10] va N nhan cac gia tri trong doan [400,2000].

Pé xac dinh sai s, cac tac gia da dua ra két qua do dac thuc
nghiém thé hién mdi quan hé gitta / va N, hinh 3.6 va goi day 1a dudng
cong thuc nghiém C,. Sai sO gifra mo hinh xép xi dugc C, va mo hinh
thuc nghiém, duoc xac dinh boi: €= ieggﬁ”(ca (1), C,. (D) (1.8)

Cao-Kandel da str dung tiép can mo dé xap xi mo hinh mo trén, két
qua tot nhat cho sai sb 200.

1.4.2. Bai toan 2.([40]) Diéu khién mé hinh may bay ha canh.
Cho mo6 hinh may bay ha canh v&i phuong trinh dong hoc da duoc

101 rac theo cong thuc 1.9:

h(i+1) = h(@)+(1)v(@); v(i+1) = v()+(1)Ai) (1.9)

[20] Cao Z. and Kandel A. (1989), Applicability of some fuzzy implication operators,
Fuzzy Sets and Systems, 31, 151-186.
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trong d6 v(i), (i), i) 1a toc a6 (fi/s), dd cao (ff) va luc diéu khién (/bs)
va (1) la gia tri don vi dugc dua vao dé chuin hoa thu nguyén.

Yéu cau ctia bai toan: Piéu khién mo hinh may bay ha canh tir 6
cao 1000 f#, biét van tdc ban dau 1a -20 fi/s. Bai toan khong han ché so
chu ky diéu khién va khong dat diéu kién cho vi tri tiép dat.

Véi tiép can mo, trong [40], Ross da x4y dung cac nhan tdp mo nhu
bang 1.3. Tap luat mo duoc thé hién trong bang 1.4.

Bang 1.3. Cac nhin tdp mo cla cac bién ngdn ngit A, v, f

P cao & (fY) Van téc v (ft's) | Luwec diéu khién f
Large(L) UpLarge(UL) UpLarge(UL)
Medium(M) UpSmall(US) UpSmall(US)
Smal(S) Zero(Z) Zero(Z)
NearZero(NZ) DownSmall(DS) DownSmall(DS)

DownLarge(DL) DownLarge(DL)
Bang 1.4. M6 hinh FAM cua bai toan ha canh may bay
Do cao A Toc do v
DL DS V4 US UL
L Z DS DL DL DL
M US Z DS DL DL
S UL US Z DS DL
NZ UL UL Z DS DS

Két qua diéu khién mé hinh duoc xac dinh theo bang 1.5.

Bang 1.5. Két qua diéu khién sir dung 1ap luan mo qua 4 chu ky

P cao h Van toc v Luec diéu khién f
1000,0 -20,00 5.8
980,0 -14,20 -0,5

965,8 -14,70 -0,4

951,1 -15,10 0,3

Dé xac dinh sai s6 ciia bai toan ta gia thiét:

- Tc do ha canh tdi wu tai d6 cao h: v,= -(20/(1000)*)/4* (1.10)
- Sai 6 toc d6 qua n chu ki: e= Q. v (F)=v,(F)H)'"”? (1.11)
Tu bang 1.5 va cong thuc 1.10, 1.11: e(AL, FMCR) =7,17 (1.12)

[40] Ross T. J. (2004), Fuzzy logic with Engineering Applications, Second Edition,

International Edition. Mc Graw-Hill, Inc.
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1.4.3. Bai toan 3.([42]) Xap xi ham hinh chudng tir mé hinh mo.

Trong [42] tac gia dd x4y dung mot hé mo don gian dé xap xi ham
hinh chudng g(x,y)=¢ ", ham nay c6 bé mat hinh 3.8(a). Cu thé:

Xay dung cac tap mo L — Low, LM — MediumLow, M — Medium,
MH — MediumHight, H — Hight cho x, ye[-3,3].

Xay dung cac tap mo L — Low, ML — MediumLow, MH -
MediumHight, va H — Hight cho z<[0,1].

Can cir vao su bién thién cua ham hinh chudng, tac gia da xay dung
tap luat cho hé mo xép xi ham hinh chuong, bang 1.6

Bang 1.6. M6 hinh FAM xap xi ham hinh chudng

Y/ X| L LM M MH H

L L L ML L L

LM L ML MH ML L

M ML MH H MH ML

MH L ML MH ML L

H L L ML L L

Hinh 3.8(b) 1a bé mit hinh chudng duogc x4p xi boi hé mo.
Véi md hinh sai s6: e = max (g(x, ;)= g(x.,y)) (1.13)
Sai s6 dugc xdc dinh 1a: e(BS, FMCR)=0,875995 (1.14)

Két luén chwong 1

Luan an da hé théng dugc céac kién thic co ban vé PPLL mo da
diéu kién, giai thuat di truyén va mang no ron nhan tao, va gioi thi¢u
mot s6 bai toan trong moi trudng thong tin mo. Céac kién thuc nay sé
dugc dung dé phat trién cac phuong phap 1ap ludn mo st dung PSGT
trong cac chuong 2 va 3 cua luan an.

CHUONG 2
TIEP CAN TOI UU HOA CHO PPLL MO SU DUNG PSGT
Trong chuong ndy luin an s& phan tich nhimg han ché ctia cta cac
PPLL mo sir dung DSGT theo cic tiép can trude ddy, va dua ra cac dé

xuat nham nang cao hi¢u nang cua cac phuong phap nay, trén co s¢ do

[42] Satish Kumar (1999), Managing Uncertainty in the Real World - Part 2. Fuzzy
Systems, Resonance, Vol.4, No.4, pp.45 — 55
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luan an dua ra tiép can toi uvu héa cho PPLL mo sir dung DSGT.
2.1.Pai so gia tir ciia bién ngdn ngir

Gia st X 13 mot bién ngdn ngir va mién gia tri ctia X 13 Dom(X).
Pinh nghia 2.1. Mot DPSGT AX tuong tng ctia X 1a mot bd 4 thanh
phan AX=(Dom(X), G, H, <) trong d6 G 1a tap cac phan tir sinh, H 1a
tap cac gia tir va quan hé “<” 1a quan h¢ cam sinh ngit nghia trén X.

Trong DSGT AX=(Dom(X), G, H, <) néu Dom(X), G va H la tap
sap tht ty tuyén tinh thi AX duoc goi 1a DSGT tuyén tinh. Néu khong
nham 1an chung ta co thé str dung ky hiéu X thay cho Dom(X).
Pinh nghia 2.2. Dai $6 gia tu dﬁy du AX* = (X*, G, H, o, ¢, <) dugc
goi la tuyén tinh néu tap cac ph?ln tr sinh G= {0, ¢, W, ¢", 1} va tap
cac gia tt H = {h.,..,h,} va H = {hy..,h,} 1 cac tap sip thr tw
tuyén tinh, trong d6 ¢, o 1a hai phép toan voi ngit nghia 13 can trén
ding va can dudi dang cua tap H(x), tuc la ¢x = infimum(H(x)), ox =
supremum(H(x)), H = H' UH", ta ludn gia thiét h_,<..<h_; h;<..<h,.

bit H, = H U{c, ¢}, ta c6 H(G) = X con Hy(G) = X*. Céac phan tir
trong tap Lim(X*) = X* \ X duoc goi 1a cac phan tir gidi han.

Pai s6 gia tt AX* = (X*, G, H, o, ¢, <) duoc goi 14 ty do (hay sinh
tur do) néu voi moi & € Hvamoix € H(c), ce{c, ¢} tacd hx #x.

Ky hiéu [-¢"p] latap hop {j : —g <j<p & j# 0}.
2.2. D¢ do tinh m¢& va anh xa dinh lwgng ngir nghia ([9])
Pinh nghia 2.3. Mot ham fm : X* — [0,1] dugc goi 1a mot do do tinh
mo cua bién ngdn ngit X, néu nd co cac tinh chat sau:
F1) fin 1a mot do do day du trén X*, nghia 1a fin(c)) + fin(c") = 1 va,

Vu e X*, Zherm(hu) = fm(u)

F2) Néu x 1a mot khai niém chinh xac, tirc 1a H(x) = {x}, thi fin(x) = 0.
bac biét ta co: fm(0) = fm(W) = fm(1) = 0;

. Sm(hx) _ fm(hy)
F3) Vky eX¥,Vh e H,taco 5 o= 0

, nghia 13 ty s nay khong

[9] Nguyén Cat H, Nguyén Vin Long (2004), Co so todn hoc cua do do tinh mo cua
thong tin ngon ngir, Tap chi Tin hoc va Bi€u khién hoc, Tap 20(1), 64-72.
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phu thudc vao mot phén ttr cu thé nao va do do ta c6 thé ky hi¢u no
bang z(h) va dugc goi 1a @6 do tinh md cua gia tir /.
Ménh dé 2.1. D6 do tinh mo fin cla cac khai niém va u(h) cta cac gia
tir thoa min cac tinh chat sau:
1) fm(hx) = p(h)fin(x), Vx € X*; 2) fin(c?) + fim(c’) = 1;
3D o fmhe) = fm(e), voic efc, ¢y 4) D L fmhx) =fim(x);
5)>. " uh)=a va Q" u(h) =B, véia, f>0va a+ f=1.
Pinh nghia 2.4. Cho AX* 1a PSGT tuyén tinh, day du va tu do,
fin(c?), fm(c") va w(h) 1a cac d6 do tinh mo cta cac phan tir sinh ¢, ¢
va clia cdc gia tir 4 trong H thda min céc tinh chat trong ménh dé 2.1.
Anh xa dinh lugng ngit nghia nho tinh mo duge xac dinh quy nap:
) v(W) =6 =fm(c),v(c)= 0- afm(c’), v(c") = O+afin(c");
2) Véicac phﬁn tu dang 4, j € [-¢"p] ta co:

v(h;x) =v(x) + Sign(hjx)(zj Sm(hx) — o(h;x) fm(h,x)) , trong d6

i=sign(j)

fm(hix) dugce tinh theo tinh chat 1) ménh dé 2.1 va:
o(h,x) = %[1 + Sign(h,x)Sign(h hx)(B - )] € {a, B}
3) (e ) =0, v(oe) = 0=w(ge"), v(oe") = 1 va v6i cac phan tir Ay, ta co:
V() = v(x) + Signh 032 i, )fm(x))—%(l—Sz'g«h,x))y(hj ) fin()
Vo) = () + Sigrlh D325 ) o~ (1 g )t ) i)
Pinh 1y 2.1. Cho AX* 12 DSGT tuyén tinh, ddy da va tu do. Khi d6 v

dugc xac dinh trong dinh nghia 2.4 1a anh xa nglt nghia dinh luong va
d(v(H (hx))) _ d(v(H(hy)))

dv(H(x)  d(H()
2.3. Phwong phap 1ap luin mo sir dung dai sé gia tir

théa man tinh chat:

vo1 Vx, y € X*.

Buwéc 1) Xay dung cic PSGT AX; cho cdc bién ngén ngiv X; va
DSGT AY cho bién ngén ngir Y.

Bwoc 2) Su dung cac danh xa dinh lwong ngit nghia vy, va vy
chuyén doi mé hinh mo FAM vé mé hinh SAM.
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Buwdc 3) Sir dung mét phép két nhdp dwa mé hinh SAM vé dwong
cong trén mdt phang, goi la dwong cong dinh lwong ngit nghia.

Buéc 4) Ung véi gia tri dau vao ta xdc dinh dau ra twong irng nho
phép ndi suy tuyén tinh trén cong dinh lwong ngit nghia.

Pé tién theo di ta ky hiéu PPLL sir dung DSGT 1a HAR (Hedge
Algebra Reasoning). Ta thdy HAR phu thudc vao cac yéu to nhur:

i) Chon cac tham so6 ciia cac dai so gia tir:

Chung ta biét rang mo hinh mo (1) chira m+1 bién ngdn ngit, twong
ung voi do 1a m+1 DSGT trong PPLL mo st dung BSGT 1a 4AX;, i =1,
.., m+1, trong d6 AY = AX,,+, nén cac cac tham s6 cua cac DSGT gém:

+ P do tinh md cua cac phan tir sinh:

fmaxi(c), fimuxi(c") thda finxi(c)) + finaxlc’) = 1;
+ Do do tinh mo cua cac gia tur:
ph) thoa | (h)=a, 3"y (h)=p, a+ p=1;

ii) Xac dinh phép két nhap va phép ndi suy

Thong thuong ta st dung phép két nhap dé dwa mo hinh SAM vé
duong cong C,,, dau ra cua 1ap luan dugc xac dinh dua trén dinh
luogng, két nhap cac dau vao va ndi suy tuyén tinh trén C,.

iii) Van dé dinh lwong dau vao thwe: thuong duoc thuc hién:
$1 S8

semantizaton(x) = s, + (x—x,) (2.1)
X~ X
o X~ X
desemantization(s) = x, + (s—s5,) (2.2)
S1 =S

2.4. Mot s6 giai phap nang cao hiéu qua PPLL mo sir dung PSGT
Giai phap 2.1. Gia st ton tai mot mé hinh sai s6 4(g, HAR(PAR)),
trong d6 g 14 mo hinh mong mudn va HAR(PAR) 12 mo hinh xép xi
dugc bang HAR véi PAR 1a céc tham s6 cia cac DSGT. Ta st dung
GA xac dinh cac tham s PAR sao cho (g, HAR(PAR)) nho nhit.
Giai phap 2.2. Gia st t6n tai mot mo hinh sai s6 (g, HAR(PAR)),
trong d6 g 13 md hinh mong mubn va HAR(PAR) 1a mé hinh x4p xi
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duoc bang HAR voi PAR 1a cac trong sd ciia phép két nhap. Ta st
dung GA xéc dinh cac tham sd PAR sao cho h(g, HAR(PAR)) nho nht.

Giai phap 2.3. Thay vi s dung phép két nhap va ndi suy tuyén
tinh, ta st dung mot mang no ron dé hoc cac mbc nodi suy trong mo
SAM cua phuong phap lap luan mo st dung PDSGT, phép ndi suy
dugc thuc hi¢n nhd mang.

2.5. Tiép can toi vu héa cho PPLL mo sir dung PSGT va ting dung
2.5.1. Tiép cén tdi wu héa cho PPLL mo sir dung PSGT

Cac dé xuat trong muc 2.4 di gdp phan nang cao hiéu qua cua
PPLL m¢ st dung PSGT. Tuy nhién cac dé xuat trén mdi mang tinh
don 18, diéu nay cho thay can phai c6 giai phap tong thé cho tat ca cac
van dé trén nhu: Chon phép ndi suy nao cho phuong phap? Xac dinh
toan bo cac tham sé ciia cac PSGT bang cach nao?

Gan day, cac tai liéu [19] d& dua ra PPLL xap xi toi wu dua trén
viéc str dung phép két nhap cé trong s6 va noi suy tuyén tinh, theo d6
cac tham s6 ctia PPLL bao gdm cic trong s6 cua phép két nhap va cac
tham s6 cta cac DPSGT. Cac tham sb trén duogc xac dinh nho st dung
giai thuat di truyén. Co thé thay giai phap t6i vu trén van con han ché
vi phép két nhap s& pha v& cau triic khong gian ciia mo hinh nhiéu
bién, gAy mat mat thong tin 16n va c6 thé giy ra hién tuong da tri.

Trén co so hiéu qua cua cac dé xuét trong muc 2.4, luan an dua ra
tiép can toi wu hoa cho PPLL mo sir dung DSGT: St dung mang no
ron dé nodi suy siéu mit cho bdi md hinh mo va st dung giai thuat di
truyén dé xac dinh cac tham sé ctia cac DSGT. Khi d6 PPLL st dung
DSGT phu thudc chu yéu vao cac tham sb cta cac PSGT AX,, i = 1,..,
m+1, trong d6 AY = AX,,+1, va by tham $0, ky hiéu PAR duogc xac dinh:

PAR = { fm(c)), fin(c;"), u(h_y)ospt(h, ), i=1,..,m}

Vi cac rang budc: fin(c;,) + fin(c;') = 1, Zf;—q,-, o) =1

Pé tién theo ddi, ta ky hiéu lai PPLL m¢ str dung DSGT 1a vHAR.

[19] L& Xuan Viét (2009), Dinh luwong ngii nghia cac gia tri cua bién ngén ngir dwa
trén dai so gia tir va urng dung, Luan an Tién si Toan hoc, Vién Cong ngh¢ thong tin —
Vién khoa hoc & cong ngh¢ Viét Nam.
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Va bai toan xac dinh tham s6 cho PPLL sir dung DSGT duogc phat
biéu nhu sau: Tim cac tham sd vPAR sao cho h(g,vHAR(VPAR)) —
min, trong d6 g 1a mo hinh thuc mong mudn va vHAR(VPAR) 1a md
hinh duoc xap xi bang vHAR. Pay chinh 1a bai toan cuc tiéu ham
nhiéu bién A(g,vHAR(VPAR)), va mdt trong nhitng céng cu hitu hiéu dé
xap xi bai toan nay 1a giai thuat di truyén.

Pé ung dung, ta xdy dung cac mang RBF dé hoc va noi siéu mat
cho boi moé hinh md ng vai bai toan tmg dung véi cac tham sd: r =
1, toc d6 hoc 0,8 va sai s6 0,0001 va sir dung GA vdi cac tham s6: s
thé hé béng 200, x4c suét lai ghép 0,80; xac suat dot bién 0,05; kich c&
quan thé 40; kich thudc ca thé bang 25 dé xac dinh cac tham so.

2.5.2. Ung dung 2.1. Bai toan xap xi md hinh £X1 ctia Cao — Kandel

Bo tham sb ctia vHHAR trong bai toan 1a:

VPAR1={fmASmall); u(Very); fmn(Small); p(Very)}

V&1 cac rang budc:

JmSmall), fm(Small), py(Very), pn(Very)€(0,1);

Str dung tiép can toi uu hoa cho vHAR ta xac dinh duoc:

vPAR1={0,713881; 0,888270; 0,467546; 0,328348}

e(EX1,vHAR) = 44,731122 (2.3)

Hinh 3.6 cho thay két qua xap xi mo6 hinh EX1 bang vHAR.

Nhu d3 dé cap ¢ muc 2.5.1, cac tai lidu [19] da gi6i thiéu PPLL x4p
xi t6i wu va tac gia da sir dung phuong phap ndy dé xap xi mé hinh
EX1, két qua xap xi cho sai s6 13 62, va 1a két qua xap xi tot nhat tir
trudc dén nay. Trong khi d6 két qua xap xi cia vHHAR chi 1a 45.

2.5.3. Ung dung 2.2. (Bai toan diéu khién mé hinh may bay ha canh)

Bo tham sb ctia vHAR trong bai toan nay 1a:

VPAR2={fm(Small); pu(Very),fmALow); A Very); fmp(Small); p-(Very)}

V&1 cac rang budc:

Jm(Small), fmASmall), fm(Small), pp(Very), uAVery), us(Very)(0,1);

[19] Lé Xuan Viét (2009), Dinh lwong ngir nghia cac gia tri cua bién ngon ngir dwa
trén dai so gia tuw va ung dung, Luan an Tién s Toan hoc, Vién Cong nghé thong tin —
Vién khoa hoc & cong ngh¢ Vi¢t Nam.
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Str dung tiép can toi uu hoa cho vHAR ta xac dinh duoc:

vPAR2={0,410459;0,745943;0,681818;0,884360;0,196970;0,414370}

e(AL,vHAR) = 22,444913 (2.4)

Hinh 3.7 cho thay quy dao ha canh cia mé hinh may bay duogc xac
dinh bang phuong phap diéu khién st dung vHAR v&i hé tham sb
VPAR?2 cung diéu kién ban dau 4(0) = 1000 12, v(0) = —20 fi/s.

Vi tiép can toi uu héa nhu da dé cap, PPLL m¢ st dung BDSGT da
giai quyét twong ddi toan dién bai toan diéu khién mo hinh méy bay ha
canh, hinh 3.7 cho thiy phuong phap di dwa dugc moé hinh xudng téi
d6 cao xap xi 250 f, quy dao ha canh ciing dd bam dugc quy dao ha
canh toi vu, diéu ma céc tiép can cli chua lam duoc.

2.5.4. Ung dung 2.3. Xap xi ham hinh chudng (Bai toan 3)

Bo tham sb ctia vHAR trong bai toan nay 1a:

VPAR3 = {fmxALow); pxd(Very); fmALow); A Very)}.

V&1 cac rang budc:

JmxLow), puxy(Very), fmALow), pAVery)€(0,1).

Str dung tiép can tdi wu hoéa cho vHAR ta xac dinh duoc:

vPAR3={0,502203; 0,230481; 0,510917; 0,382553}

e(BS,vHAR) = 0,135982 (2.5)

Hinh 3.8(a),(b),(c) cho thiy bé mit hinh chudng dugc xap xi bing
vHAR tron va gidng bé mit ham gbc hinh chudng hon bé mit hinh
chudng duoc xap xi bang hé mo cia S.Kurma. Mat khac sai sb cho bai
cong thirc 2.5 nho hon nhiéu sai s6 cho bdi cong thic 1.14.

Ciing phai néi thém rang giai phap t6i vu nhu [19] 1a khong kha thi
v6i bai toan nay vi mé hinh mo ham hinh chudng c6 tinh dbi xing.

Cac két qua cta cac ung dung da cho thay hiéu qua cta tiép can toi
wu hoéa cho vHHAR ma luin an da dé xut.

Két luén chwong 2

Chuong 2 da dua ra dugc mot s6 dé xuat nang cao hi€u qua cua

[19] Lé Xuan Viét (2009), Dinh luwong ngir nghia cac gia tri cua bién ngon ngit dwa
trén dai sé gia tir va ting dung, Luin an Tién sT Toan hoc, Vién Cong nghé thong tin —
Vién khoa hoc & cong nghé Viét Nam.
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PPLL mo st dung BSGT. Dya trén hi¢u qua cua cac dé xuét, luan an
d3 dua ra tiép can toi wu hoa cho PPLL mo st dung PSGT 1a: str dung
mang no ron dé ndi suy va sir dung giai thuat di truyén dé xac dinh céac
tham sb cua PPLL. Céc (mg dung duoc trién khai da cho thay tinh kha
dung cua tiép can t6i wu hoa nay.
CHUONG 3
PHAT TRIEN PPLL MO SU DUNG PSGT TREN CO SO
MO RONG KHAI NIEM PO PO TiNH MO

Phén tir trung hoa W ciia bién ngdn ngir c¢6 dic diém 1a diém bat
dong, nghia 1a AW = W v61 mo1 & € H. Vi vay khi nghién ctru viéc
dinh luong GTNN céc tiép can trude day déu gia thiét fin(W) = 0.

Tuy nhién gia thiét fin(W) = 0 c6 thé qua chit, Vi dy, xét bién ngdn
ngit toc do vong quay md to véi 2 phan tir sinh 13 slow va fast. Trén
thuc té medium khong sinh nghia khi bi tac dong bdi cac gia tir, nén ¢o
thé xem no6 nhu 1 phan tir trung hoa cta bién ngdn ngit noi trén. Tuy
vay gia thiét fin(medium) = 0 c6 thé 1a qua chit vi trén thuc té medium
van duoc quan niém 13 tdp mo va ta van xay dyng ham thudc cho no.
3.1. Mé rong khai niém do do tinh m¢

Trude hét ta van gia st DPSGT AX* = (X* G H, o, ¢ <) la tuyén
tinh, ddy du va sinh tu do. Gia thiét fin(W) > 0, khai niém d6 do tinh
mo dugc mé rong nhu sau:

Pinh nghia 3.1. M0t ham fm : X* — [0,1] dugc goi 1a mot do do
tinh mo cua bién ngdn ngit X, néu nd c6 cac tinh chat sau:

FI) fim 1a mot d6 do day du trén X*, tic 1a fin(c))+fm(W)+ fin(c =1
vavu e X*\ (9, fm(hu) = fin(u);

F2) Néu x la mot khai niém chinh xéc, tic 13 infimum H(x) =
supremum H(x) thi fm(x) = 0. Pac biét ta co: fm(0) = fm(I) = 0;

F3) Vx,y e X*\ (W}, Vh e H, tach C,mnq(f;)=%((’“;)) , nghia 13 ty sb
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nay khong phu thudc vao mot phan tir cu thé nao va do do ta c6 thé ky
hiéu n6 bang w(h) va duge goi 1a 6 do tinh md cua gia ti 4.

Ménh dé 3.1. B do tinh mo fin cla cac khai niém va (%) cta cac gia
tir thda man cdc tinh chét sau:

1) fin(hx) = p(h)fm(x), Vx € XSy, 2) fin(c )+fin(W)+fm(c') = 1;
3)Zi,q,i¢0fm(h,-0) = fm(c),véic e{c, c'};

4) Zi_q,#ofm(h,-x) = fm(x), Vx € X*\ {W};

5) Dby =a va Yy uh) =B, véia, f>0vaa+ f=1.

Nhu vay diém khac biét co ban gitra dinh nghia 3.1 va dinh nghia
2.3 vé do do tinh md nhu d3 dé cap 1a gia thiét fin(W) > 0.

Viéc mé rong khai niém d6 do tinh mo dan dén mot nhu cau tu
nhién d6 1a mé rong hé khoang mo. Pé mé rong hé khoang mo trude
hét ta stir dung khai niém phép so sanh khoang: Cho hai khoang thuc
bat ky Ji, Jo, tanoi J; <J, néu va chi néu Vae J,, Vb € J, kéo theo a <
b. Trong trudng hop J, 1 mot diém ta c6 khai niém phép so sanh
khoang véi 1 diém: Cho khoang thyc J va mot so thuc bat ky, ta noi J
< ¢ néu va chi néu Va € J kéo theo a < c.

Goi P([0,1]) 1a tap tat ca cac khoang con cua doan [0,1]. Khai niém
hé khoang m¢ dugc mé rong tu nhién nhu sau:

Pinh nghia 3.2. Cho AX* 1a PSGT tuyén tinh, ddy du va ty do va fin
1a mot d6 do tinh mo cua AX*. Anh xa J: X —> P([0,1]) duoc goi la
phép gan khoang mo dua trén fin néu n6é duoc xay dung theo quy nap
theo do dai cua x nhu sau:

1) Véi | x | = 1: ta xay dung cac khoang mo J(c), J(W) va I(c"), voi
[J(x)| = fm(x), sao cho chung lap thanh mot phan hoach cua doan [0,1]
va thir tu gitra chung dugce cam sinh tir thir tu ciia cac ph?m thc, Wva
¢, tie 1a J()KIML I(H).

2) Gia st J(x) véi [J(x)| = fm(x) da duoc xay dung voi Vxe H(G)\{W},

| x |=n > 1, ta xay dung cac khoang mo J(%;x) sao cho ching tao thanh
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mot phan hoach cua J(x), [J(hx)=fm(hx) va tht ty gitta ching duoc
cam sinh tir thir tu gitta cac phan tir trong {hx:— g <i< p, i#0}

Goi J(x) 1a khoang mo cta phan tir x, va ki hiéu F= {J(x) : x € X}
la tap cac khoang mo cua X. Bat X, = {x € X: | x | = k}.
Ménh dé 3.2. Cho do do tinh mo fin trén PSGT AX* va T 1a hé
khoang mo ctia AX* lién két véi fin. Khi do,
1) Voix € H(G), tap Fjn(x, k) = {J0): ¥y = hihyy ... hix & Vhy, by ...,
h, € H} 1a phan hoach cua khoang mo J(x);
2) Tap J(k) = {J(x): x € Xi}, duoc goi 1a tap cac khoang mo do sau
k, 1a mot phan hoach cua tap J(c)UI(W)UI(c"). Ngoai ra, voi Vx, y €
X, ta co x <y kéo theo J(x) < J(p).
3.2. X4y dung anh xa dinh lwgng ngir nghia khoang

Pé xay dung anh xa dinh lugng ngit nghia ta dua trén ¥ tuong: dinh
luong gia tri ngdn ngit x bang chinh khoang md J(x) ctia né. Tuy nhién
hé cac khoang mo lién két véi fm chua c6 thir tu. Nhu vay can c6 mot
quan hé thtr tu cho cac phan tir trong hé khoang mo va cac dinh nghia
3.3, 3.4 va dinh 1y 3.1 s& cho thay ton tai mot quan hé thir tu nay.
Pinh nghia 3.3. Cho L < P([0,1]). Mot anh xa r: L — [0,1] dugc goi
1a twong thich v&i L néu né thoa man cac diéu kién sau:

Vv JelL r(J)el;2)VI],J, e L, J #J, kéo theo r(J;) # r(J,).

Y nghia cua anh xa r 1a n6 cho ta gia tri dai dién cua khoang trong
L va n6 cam sinh mot quan h¢ thir tu trén tap L.
Pinh nghia 3.4. Cho L va mdgt anh xa r: L — [0,1] tuong thich v&i L.
Khi d6 » s€ cam sinh mot quan hé th tu tuyén tinh <p, trén L thoa
manv6i V0], J, e LI <0 ), néu va chi néu r(Jy) < r(l).
Pinh 1y 3.1. Cho PSGT tuyén tinh day du AX*=(X*, G, H, 0, ¢, <)
va mot do do tinh mo fin. Gia sir Jj, 1a h¢ cac khoang mo lién két voi
Jm. Khi @0, ta luén x4y dung duoc anh xa p twong thich v61 3, sao
cho [J(x)| = fin(x) va p(J(x)) 1a diém chia trong khoang J(x) theo ty 16
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o3, néu Sign(h,x) = +1, va theo ty 1& Ba, néu Sign(h,x) = —1. Hon
nira ta co:

1) Néu Sign(hy,x) = +1, ta co: J(hgx) < J(hgax) < ... < J(hax) < p(J(x))
<J(hx) < ..o < J(hyax) < J(hyx) (%)

2) Néu Sign(h,x) = —1, ta co: J(hyx) < J(hyx) < ... < J(hix) < p(J(x)) <
J(hax) < ... < J(hgiix) < J(hgx) (¥%)

Ménh dé 3.3. Tap cac khoang mo Jim = {J(x): x € X} thoa mén tinh
chatx <y = p(J(x)) < p(J(»)).

Xét P([0,1]), L < P([0,1]) va <; 1a mot quan hé thtr tu sip mot
phan trén L. Ta c6 cau tric (L, <;). Sau ddy ta xét khai niém vé tinh
tru mat cua mot tap con A cua L theo nghia sau:

Pinh nghia 3.5. Khai niém mot tap con A cua L la tru mat trong [u, v]
< [0,1] néu v6i moi khoang con (a, b) cta [u, v] c6 dd dai nhd tiy y
déu ton tai mot phan tir 7 € A sao cho 7 < (g, b).

O trén ta c6 khai niém hé khoang mo I lién két véi fm dugc xac
dinh boi anh xa J, tirc 1a no 13 tap cac khoang md J(x) gin véi mdi x €
X = H(G). Ta m6& rong khai ni¢ém nay trén toan b tap X* = H.(G).
Pinh nghia 3.6. Cho BPSGT AX* va mdt d0 do tinh m¢ fim cua nd. J 1a
anh xa gan khoang mo dya trén fm dugc xay dung nhu trong dinh li
3.1. Khi d6 J* lIa &nh xa m& rong cua J trén tap X* véi J*(0) = [0,0],
J*(1) = [1,1] va v&i x = gu, J*(x) = [left(J(u)), left(J(u))], vo1 x = ou,
J*(x) = [right(J(n)), right(J(u))].

Ta ki hiéu LR(S) 1a tip tit ca cac khoang biéu thi cac diém dau
mut cua cac khoang cua Jva ky hi¢u J* = J U LR(3).
Pinh 1y 3.2. Cho PSGT AX* day du, tuyén tinh va tu do va mot do do
tinh mo fm cua no.
1) Cau trac (5%, p*), trong d6 p* = p trén X va p*([a, a]) = a, [a, a] €

LR(3), 1a tap sap tht tu tuyén tinh;

2) Ta c6 J*(H(x)) tru mat trong khoang J(x), x € X | {#¥}. Hon nita v6i
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X = ¢gu, ta co J*(x) = infimum J*(H(u)), va v61 x = ou, ta c6 J*(x) =

supremum J*(H(u));

Pinh ly 3.3. Cho PSGT AX* day du, tuyén tinh va ty do va mot do do
tinh mo fim ctiand. Tacod V x,y € X*, x <y = p(J*(x)) < p(J*()).

Pé tién cho viéc thiét l1ap anh xa dinh lugng khoang ctia BDSGT, ta
dua vao cac ki phap va khai niém sau: Trudc tién, moi khoang trong
P[0,1] dugc biéu dién bang cip (u, d), voi u e [0,1] 1a ddu mat trai cia
n6 va d chi d§ dai cia khoang, 1 > d > 0, ta quy udc cac khoang dong
& dau mut phai, trong truong hop hodc u = 0 hoic d = 0 khoang dong
ca dau trai. Sau do, trén P[0,1] ta dua ra khai niém hai phép toan sau:

1) Phép tinh tién: (u, d)+v=(u+v,d) v6i V v : utv >0, utv+d < 1.

2) Phép co: (u, d) x k= (u, kxd) v6imoi 1 > k> 0.

Dinh nghia 3.7 s€ m¢ rong khai niém anh xa dinh lugng ngir nghia:
Pinh nghia 3.7. Mot anh xa f: X* — P[0,1] dugc goi 1a anh xa DPLNN
khoang ctia AX* néu n6 thoa min cac diéu kién:

Q1) f bao toan thtr tu trén X*, tiic la x <y = fix) < fly) va [0) =

(0,0), A1) =(1,0);

Q2) Tinh chat lién tuc: Vxe X*, flgx) = infimum f(H(x)) va flox) =

supremum f(H(x));

Nhu d3 dé cap, cho BSGT AX* va d§ do tinh m¢ fm ctiia nd, khi do
ta c6 cau tric (J%, <x). Ta xay dung mot anh xa f: X*—P[0,1] thoa
flx) = J¥(x). Trén co sé phuong phap xay dung cau tric (J%, <)
cong thurc tinh anh xa dinh lugng khoang duoc xay dung nhu sau:
Pinh nghia 3.8. Cho AX* 1a DSGT tuyén tinh, day du va tu do, fin(c)
va fim(c") 1a cac @6 do tinh mo cta phan tir sinh ¢, ¢ con fin(W) 1a 6
do tinh mo ctia phan tir trung hod W va u(h) 1a do do tinh mo cua céac
gia tr & trong H thoa mén cac tinh chat trong ménh dé 3.1. Anh xa
dinh luong khodng nho tinh mo 1a anh xa f dugc dinh nghia d¢ quy:

1) fe )0 fin(c )y AW)= {fm(c), fin(W)), fic Y={fin(c Yy tfm(W), fin(c"));
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2) Néu Sign(h,x) <0 Thi f(hx)=(f )+ fm(hx))xu(h,);

i=j+1;i#0

Néu Sign(h,x) > 0 Thi f(hx)=(fF()+Y  fin(hx)x p(h)):;
V6ij € [-g"p] va fin(hx) dugc tinh theo tinh chat 1) ménh dé 3.1.
3) fge)=0,0); fae)={fin(c"),0); Age y=1~ fin(c"),0; foe)=(1,0);
Va voéi cac phan tir dang hpx, j € [-g"p], ta co:
Néu Sign(h,x) <0 Thi f(¢h,x)=(f()+ D" fm(hx))x0 va
flohx)=(f()+)  fimn(hx))x0;
Néu Sign(h,x) >0 Thi f(#h,x)=(f()+> " fimn(hx))x0 va
f(ohx)=(f(x)+ Zf:_q;#o Jm(h;x))x0;
Pinh 1y 3.4. Cho AX* 1a DSGT tuyén tinh, day du va tu do. Khi d6
anh xa f dugc xac dinh trong dinh nghia 3.8 1a anh xa dinh lugng ngir
nghia theo khoang.

Véi anh xa dinh luong khoang, cic diém trong khoang f(x) déu
mang thong tin vé gia trj ngdén ngit x. Tuy nhién st dung diém dai dién
P(fix)) cua khoang f{x) dé dinh luong gia tri ngdn ngir x 1a phu hop
nhat, vi cac diém dai dién cua cac khoang co tinh chét: fx) = fiy) =
P(fix)) = p(f(y)), diéu ndy dam bao cac gia tri ngdn ngir khac nhau cua
ciing mot bién ngdn ngir s& ¢ cac gia tri dinh luong khac nhau.
3.3.X4y dung PPLL mo¢ st dung DSGT véi anh xa dinh lwgng khoing

PPLL nay duoc phat trién trén co sé thay doi budc 2 ciia vHAR, cu
thé thay vi sir dung anh xa dinh lugng v luan an s€ str dung anh xa f'va
p dé dinh luong gia tri ngdn ngit. Phuong phap gom cac bude chinh:

1) Xéy dung cic PSGT AX; cho cdc bién ngén ngit X va PSGT AY
cho bién ngén ngir Y.

2) Sur dung cac anh xa fy; va fy, xac dinh cdc dai dién cua khoang
nho dnh xa py, py, chuyén déi mé hinh mo FAM vé mé hinh SAM.

3) Xdy dung mot phép néi suy trén co sé cdc méc ndi suy la cdc
diém ciia mé hinh SAM.

4) Véi gid tri dau vao, xdc dinh dau ra tiwong teng nho phép néi suy.
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Do PPLL str dung 4nh xa £, nén ta ky hiéu PPLL nay 1a fHAR. Tiép

can t0i uu hoa cho fHAR tuwong tu nhu tiép can t6i wu hoa cho vHAR
da dugc dé cap ¢ chuong 2. Cu thé, ta cling st dyng mang no ron dé
nodi suy siéu mat cho bdi md hinh mo va sir dung giai thuat di truyén
dé x4c dinh cac tham s6 cua cac DSGT trong fHAR. Do anh xa dinh
luong khoang sir dung gia thiét fin(W) > 0 va diém dai dién cta phan
tir trung hoa duoc 14y tu do trong khoang mo f{W) nén cac tham so (ky
hiéu fPAR) cua fHAR gom:

+ P do tinh md ctia cac phan tir sinh va phan tir trung hoa:

fim(e;), fi(W), fin(e;”) théa fin(e, )+ f(W+fim(e,) = 1;

+ Gia tri dai dién cho phan tir trung hoa: p(AW))) € AW)):;

+ D9 do tinh mo cua cac gia tu: u(h;) thoa Zj’;ql_’jig uh,)=1;

Bai toan xac dinh tham s6 fHAR dugc phét biéu nhu sau: Tim céc
tham s6 fPAR sao cho ham sai sb 4(g, fHAR(fPAR)) — min, trong d6 g
m6 hinh mong mubn va fHAR(fPAR) 12 mo6 hinh x4p xi bang fHAR.
3.4. Tinh kha dung cua fHAR

Pé tmg dung tiép can tdi vu cho fHAR, ta st dung mang RBF va
GA voi cac tham sd duge chon nhu trong cac ung dung & chuong 2.
3.4.1. Ung dung 3.1(xap xi m6 hinh £X1 ctia Cao — Kandel)

Bo tham s6 cua fHAR cua bai toan: fPAR1 = {fm(Small); fm(Large);

PfW)); w(Very); fm(Small); fma(Large); px(fM(W)); p(Very)}

V&i cac rang budc: fm(Small), p(Very), fmx(Small), p(Very)e(0,1);

fm(Large)e(0,1- fm(Small)); pfm(W))e( fm(Small),1-fm,(Large));

fmy(Large)e(0,1- fmp(Small)); pa(fmp(W)) e( fmap(Small),1-fmy(Large));

Str dung tiép can toi wu hoa cho fHAR ta xac dinh duoc:

fPAR1={0,662268; 0,277776; 0,673814; 0,882014; 0,584848,;

0,219530; 0, 595939; 0,476149}; e(EX]1, fHAR) = 33.096833 (3.1)

Hinh 3.6 cho thay két qua xap xi mo hinh EX1 bang fHAR.
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3.4.2. Ung dung 3.2 (Bai toan diéu khién mo hinh may bay ha canh)
Bo tham s6 cta fHAR cla bai toan: fPAR2={fmy(Small); fim(Large):;
pulfulMedium));  (Very); fm/Small),fm/Large);  pAfMedium));
puVery); fme(Small); fme(Large); pi(fr(Medium)); p(Very);
V61 cac rang budc:
Jm(Small), pu(Very), fm/(Small), A Very), fmpg(Small), u«Very)€(0,1);
fmp(Large)e(0,1-fmy(Small)), pu(fmp(Medium)) e (fmy(Small),1-fmy(Large));
fm(Large)e(0,1- fmy(Small)), p(fm(Medium)) € (fmy(Small),1-fmy(Large));
fme(Large)e(0,1- fmp(Small)), pr(fmMedium)) e (fmp(Small),1-fimp(Large));
Str dung tiép can toi uu hoa cho fHAR ta xac dinh duoc:
fPAR2={0,860899; 0,133597; 0,864843; 0,898436; 0,644282; 0,180240;
0,719928; 0,839785; 0,329912; 0,664515; 0,330364; 0,110166}
e(AL, fHAR) = 8,867477 (3.2)
Hinh 3.7 cho thiy quy dao ha canh cia mé hinh may bay sir dung
fHAR véi diéu kién ban dau: £(0) = 1000 fz, v(0) = —20 fi/s.
3.4.3. Ung dung 3.3 (Bai toan 3, xap xi ham hinh chudng)
B0 tham sé cua fHAR trong bai toan ndy 1a: fPAR3={fimx(Low);
Jmx(Hight); pxdfxr(Medium)); pxdVery); fmALow); fmAHight); pAVery);
V61 cac rang budc:
JmxLow), px(Very), fmALow), uAVery) €(0,1);
fmxy(Hight)e(0,1- fmxy(Low)); fmAHight)e(0,1- fmz(Low));
ox(fmxy(Medium)) e ( fmxy(Low),1-fimxy/(Hight));
Str dung tiép can ti wu héa cho fHAR ta xac dinh duoc:
fPAR3={0,497738; 0,496229; 0,502072; 0,479718; 0,201639;
0,574661; 0,796846}; e(BS, fHAR) = 0,086465 (3.3)
Hinh 3.8 (d) cho thiy bé mat hinh chudng duoc xap xi bang fHAR.
3.4.4. Panh gia két qua wng dung cia fHAR
Céc két qua tng dung fHAR va vHAR trén ba bai toan duoc tong
hop theo cac hinh 3.6 — 3.8 duo1 day.



22

2000 Ny = [Duong cong thuc nghiem cua Cao-kKandel
1800 ", e———-o~a [Duong cong xap xi bang fHAR
15001 Duong cong xap xi bang vHAR
1400
1200
1000
300
[sulel =
R T T T R
Hinh 3.6. Két qua xap xi mo hinh EX1 bang vHHAR va fHAR.

Lo
—— quy dao ha canh toi uu —
==== quy dao ha canh su dung vHAR -~ - J 15
------- quy dao ha canh su dung fHAR B
=10
------------ 15
h{ft)
[ T - | | | | | | | 0
100 200 300 400 500 B00 700 800 900 1000

Hinh 3.7. Cac quy dao ha canh — diéu khién sir dung vHHAR va fHAR.
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(b) xép xi bing FCMR

S
(c) xap xi bang vHAR (d) x4p xi bang fHAR

Hinh 3.8. Bé mit cac hinh chudng
Hinh 3.6 cho thdy vHAR va dic biét 1a fHAR bam rat sat duong

cong thuc nghiém cua Cao — Kandel. Mat khac tir cong thic 3.1 va 2.3
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ta co: e(EX1, fHAR) =33.096833 < e(EX1,vHAR) = 44,731122

Hinh 3.7 cho thiy quy dao cta diéu khién str dung fHAR da bam rat
sat quy dao ha canh t6i wu ciia bai toan, trong khi d6 quy dao ha canh
ctia diéu khién sir dung vHAR khéng lam duoc nhu vdy. Mit khac tir
cac cong thire 3.2, 2.4 ta thdy fHAR di dua mo hinh xubng d6 cao 100
ft v&i sai s6 nho hon nhiéu so véi sai s6 ctia vHAR dua mé hinh xubng
d6 cao gan 250 fi:

e(AL, fHAR) = 8,867477 < e(AL,vHAR) = 22,444913

Hinh 3.8 cho thiy bé mit hinh chudng xap xi bing fHAR (d) co
hinh dang gidng bé mit hinh chudéng gdc (a) hon bé mit hinh chudng
xap xi bang vHAR (c). Mt khac tir cong thic 3.3 va 2.5 ta co:

e(BS, fHAR) = 0,086465 < e(BS,vHAR) = 0,135982

Tir két qua tmg dung trén 3 bai toan ma ta vira phan tich, c6 thé
khang dinh rang trén thyc nghiém fHAR c6 kha ning xap xi t6t hon
vHAR. Diéu nay 1a phi hop vi vHAR chi 13 trudng hop riéng ctia fHAR

Mit khéc tir cac bd tham sd fPAR1, fPAR2, fPAR3 ta thiy nghiém
t6i uu cua cac bai toan tmg dung xay ra khi do do tinh mo cua céc
phan tir trung hoa khac 0. Piéu nay cho thy ¥ nghia ctia viéc mé rong
do do tinh mo va xay dung dnh xa dinh luong ngit nghia khoang.
Két luan chwong 3

Chuong 3 cua luan an da mé rong duogc khai niém do do tinh mo
clia gia tri ngdn ngit trén co s& gia thiét do do tinh mo cta phan tir
trung hoa c6 thé khac 0. Xay dung dugc anh xa dinh luong khoang,
phat biéu va ching minh céc tinh chat quan trong ctia né. Trén co s
d6 luan an da xay dung duoc PPLL m¢ sir dung BSGT véi anh xa
dinh lugng khoang (fHAR). Tiép can t6i uu hoa cho fHAR di dugc dé
xuat va tmg dung, cac két qua tmg dung cho thay fHAR tot hon vHAR,
diéu nay khang dinh tinh kha dung ctia fHAR.
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KET LUAN CUA LUAN AN

Ludn 4an dat dugc mot sb két qua chinh sau:

1) Pi dua ra tiép can toi wu hoa cho phuong phép lap ludn mo st
dung BSGT, do6 1a st dung mang no ron dé noi suy va giai thuat di
truyén dé xac dinh cac tham s6 cua phuong phap. Viéc sir dung mang
no ron dé ndi suy la mot diém méi, chua tung dugc dé cap trong cac
nghién ctru trude diy vé phuong phap 1ap luan mo st dung PSGT.
Cac két qua ung dung d3 cho thay thay tinh kha dung cuia tiép can tbi
uu hoa ma luan an dua ra.

2) Mo rong duogc khai niém do do tinh mo trén co sé gia thiét do do
tinh mo ctia phan tir trung hoa c6 thé khac 0, trén co so d6 luan an da
xay dung duoc anh xa dinh luong khoang, phat biéu va chimg minh
cac tinh chét ctia no. Pay ciing chinh 13 co sd toan hoc dé luan an xay
dung phuong phép lap ludn mo sit dung BSGT v61 anh xa dinh luong
khoang.

3) Xay dung phuong phap lap luan mo str dung DSGT trén co s¢
si dung anh xa dinh lugng khoang. Cac Uimg dung ma luan an trién
khai d3 cho thay tinh kha dung phuong phap 1ap luan sir dung DSGT
da phat trién duoc.

V&1 nhiing két qua dat dugc luan an da hoan thanh cac muc tiéu dé
ra. Tuy nhién tac gia ciing nhan thirc dugc can phai ung dung cac két
qua cua ludn an vao viéc giai quyét cac bai toan phirc tap hon, xa hon

nita 1a xay dung cac tng dung thuc té.
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