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GIAI PHAP KET HOP SU DUNG PAI SO GIA TU VA MANG NORON RBF
TRONG VIEC GIAI QUYET BAI TOAN PIEU KHIEN MU

NGUYEN CAT HO!, PHAM THANH HA?2

LVién Cong nghé thong tin, Vién Khoa hoc va Cong nghé Viét Nam
2 Trudong Pai hoc Giao thong Van tdi Ha Noi

Abstract. In the last few years, thanks to the development of the Fuzzy logic theory and Hedge
algebra, more complex Fuzzy control problems were solved. In this papers, we will present the solution
that uses combination between Hedge Algebra and RBF neural network in the Fuzzy control method.

Tém tit. Trong nhitng nim gan day ciing véi sy phét trién cla ly thuyét tap mo va dai s6 gia ti,
nhigu bai toidn diéu khién md phitc tap da dwoc gidi quyét thanh coéng, tiép tuc van dé niy ching
toi de xudt gidi phap két hop st dung dai s6 gia tit vi mang noron RBF d¢€ gidi quyét cic bai toan
diéu khién mo.

PAT VAN PE

Trong mot s6 nghién ciru gan day (]9, 10]) cdc téc gid da st dung cau tric dai s6 gia tir
nham biéu dién mién gia tri clia cc bién ngdén ngir, theo dé moi luat dieu khién mo twong
tng véi mot dieém thure trong khong gian n + 1 chiéu, bang céch st dung cic phép tich hop
nhw AND=PRODUCT hodc AND=MIN cic diém trén dwoc dira vé khong gian 2 chieu, nher
phép ndi suy trén co s& cac diém nay, duomg cong ngit nghia dinh lrong dwgc xéc dinh va
két qua dieu khién dwoc xdc dinh duwa trén dwong cong. Tuy nhién viéc stt dung cac phép
tich hop nht AND=PRODUCT hoi#ic AND=MIN dé dira mot diém trong khong gian n + 1
chieu vé mot diém trong khong gian 2 chiéu dé gy mat mét nhiéu thong tin. Pé gép phan
gidi quyét van dé trén ching toi tiép tuc de xuat gidi phap két hop st dung dai s6 gia tir va
mang noron noéi suy RBF trong phwrong phép diéu khién mo.

Cau tric cla bai bdo gdbm 5 muc, Muc 1 giéi thiéu phwong phap dieu khién md, Muc 2
gidi thieu so lwoc ve dai s gia tit va phirong phép diéu khién mo st dung dai s6 gia tir, Muc
3 ching t6i dé xudt phwong phap dieu khién két hop st dung gia t&r v& mang noi suy RBF,
Muc 4 1& vi du minh hoa va Muc 5 1a két luan dénh gid giai phép.

1. PHUONG PHAP PIEU KHIEN MO

Trén co s& 1y thuyét tap mo, tir nhirng nam 70 cia thé ky trude, cdc phwong phip lap
luan xap xi da dwoc phat trién manh mé va cé nhirng tng dung thuc tién quan trong. Mot
s6 trong nhirng phuwong phap lap, dé 1a cadc phuwong phép 1ap luan mo da dieu kién viét tat 13
phuwong phap FMCR (Fuzzy Multiple Conditional Reasoning) va day chinh 1a nén tang cia
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phwong phap dieu khién mo.
Phuong phédp 1ap luan nay dwa trén tap cdc ménh dé dang if-then nhu sau:
If X1 =A:1 and ... and X,,, = A1, then Y = B;
If X1 = Ay and ... and X,,, = Ag,,, then Y = By

(1)

If Xy=A4,; and ... and X,,, = A, then Y = B,,
trong d6 A;; va By, i =1,...,n, j = 1,...,m, 1a nhirng tir ngén nglr md ta cac dai lugng cua
bién ngon ngt X; va Y.

(1) duoc goi la mo6 hinh mo ngoai ra né con dwgce goi 1la bo nhé mo lién hop (Fuzzy
Associate Memory (FAM)) vi né biéu dién tri thitc ciia chuyén gia trong linh virc tmg dung
nao dé dang dugc xét.

Bai toan lap ludn mo dwge phat bieu nhw sau: Cho trwde mé hinh meo & dang (1). Khi
dé6 tmg véi cde gid tri (hodic gid tri md, hodc gid tri thuc) cla céc bién dau vao da cho, hay
tinh gid tri dau ra cia bién Y.

Drra trén céch tiép can cia ly thuyét tap mo, cdc phwong phap 1ap luan mo da diéu kién
néi chung dua trén y twdng sau: Ngit nghia cia cdc gid tri ngén ngir clia cidc bién ngon ngir
trong m6 hinh mo dwgce biéu thi bang cac tdp mo, khi A6 méi mo hinh md sé dwoc moé phdng
bang mot quan hé md hai ngdi R.

Khi d6 tmg véi vecto dau vao Ag, gid tri cia bién dau ra dugc tinh theo cong thitc
By = Ap * R, trong d6 * 1a mot phép két nhap (Aggreegation operator).

Tuy ¥ twdng chung 1a giong nhau, nhung nhirng phwong phép 14p luan sé khic nhau &
canh thitc mo6 phdng mo hinh md va cdch xéc dinh phép tinh két nhap ([7, 8]).

Hiéu qud cia phwong phép lap luan m& néi chung phu thudc nhiéu yéu t6 rat can ban
ching han nhu lira chon tap m& (bai toan xay dung cdc ham thudc), xay dung quan hé md
mo6 phong t6t nhat mo6 hinh mé (tri thite) va bai todn lra chon phép két nhap,... Pay 1a mot
khé khan khong nhé khi xay dung phuwong phép gidi bai toan 1ap luan mo da dieu kién.

2. PAI SO GIA TU VA PHUGNG PHAP PIEU KHIEN MO
SU DUNG PAI SO GIA TU

2.1. Pai sd gia tir clda bi€n ngdén ngwr

Gid st X 14 mot bién ngdn ngtr va mién gid tri cia X 1a Dom/(X). Mot dai s6 gia tr AX
twong tmg cia X 1a mot bo 4 thanh phan AX = (Dom(X),C, H,<) trong d6 C 1a tap cac
phan ti sinh, H 13 tap cdc gia t va quan hé “<” 1& quan hé cdm sinh ngit nghia trén X. Vi
du nhu X 1& téc do quay cia mot mo to thi Dom(X) = {fast, very fast, possible fast, very
slow, low...} U {0,1,W?}, C = {fast,slow,0,1, W}, v4i 0,1, W 1a phan tir bé nhdt, phan tir
16m nhat va phan tr trung hoa twong ting, H = {very, more, possible, little}.

Trong dai s6 gia tir AX = (Dom(X),C, H, <) néu Dom(X) va C 1a tap sap thit tur tuyén
tinh thi AX dwoc goi 1a dai s6 gia tir tuyén tinh.

Hai phén tir sinh cia bién ngon ngtr ¢ khuynh hwéng ngir nghia trdi nguwoc nhau: fast
c6 khuynh huémg “di lén” con goi 1a hwéng dwong ky hiéu ¢, slow c¢6 khuynh huéng “di
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xuong” con goi 1a huéng am, ky hiéu ¢~. Pon gidn, theo quan hé thit tu ngir nghia ta cé
¢t > ¢~. Chang han old > young, true > false.

Ve truc gidc, moi gia tir ¢ khuynh huwéng lam tang hodic gidm ngit nghia cia phan tir
sinh nguyén thiy. Chang han nhw Very fast > fast va Very slow < slow diéu nay cé
nghia gia tir Very lam manh thém ngir nghia ciia cd hai phan ti sinh fast, slow. Nhung
Little fast < fast, Littleslow > slow vi thé Little c6 khuynh huéng lam yéu di ngir nghia
cla phan tir sinh. Ta néi Very la gia tit dwong va Little 1a gia t&r &m. Ta ky hiéu H~ 1a
tap cdc gia t&r am, HT 1A tap cdc gia tt dwong va H = H~ U HT. Néu cd hai gia t& h va k
ciing thuéc H+ hodc H~, thi ta néi h, k sdnh dwoc véi nhau. Dé thay Little va Possible 13
sanh dwgce véi nhau va Little > Posible, vi Little false > Possible false > false. Nguogc
lai, néu h va k khong dong thoi thudéc HT hodc H—, khi d6 ta néi h, k ngroc nhau.

Hon nira, chiing ta nhan thdy moi gia tir déu c6 sy dnh hudng (1am ting ho#ic lam gidm)
dén ngtr nghia cia cdc gia tir khdc. Vi vay, néu k lam tang ngir nghia cia h, ta néi k 1a duwong
déi véi h. Nguoc lai, néu k lam gidm ngir nghia cia h, ta néi k 1a 4&m déi véi h. Chang han
xét céc gia tr ngon ng V(Very), M(More), L(Little), P(Possible) cia bién ngén ngir
TRUTH. Vi Ltrue < true va V Ltrue < Ltrue < PLtrue, nén V la dwong déi véi L con P
13 am dé6i véi L. Tinh am, dwong cia cdc gia ti doi véi cde gia tir khac khong phu thudce vao
phan tr ngdn nglr ma né tac dong.

Mot tinh chat nglr nghia quan trong cia céc gia tir dwoc goi la tinh ké thira. Tinh chat
nay thé hién & choé khi tadc dong gia tir vao mot gia tri ngén ngir thi ngit nghia cia gid tri
nay bi thay d6i nhung van giit dwoc ngir nghia géc ciia né. Diéu nay cé nghia la véi moi
gia tir h, gid tri he thira ké ngit nghia clda x. Tinh chit ndy gép phin bao ton quan hé thi
tw nglt nghia néu hx < kz thi M’hx < K'kz, hay A’ va k' bdo ton quan hé ngit nghia cia
hz v kx mot cdch twong tmg. Chang han nhu theo truc gidc ta c6 Ltrue < Ptrue, khi dé
PLtrue < LPtrue.

2.2. Cac ham do trong dai s6 gia tit tuyén tinh (xem [3,4,5])

Trong phan nay ta str dung dai s6 gia tt AX = (X,C, H,<) la dai s6 gia tt tuyén tinh
v6i O = {c=, ¢t} U{0,1,WY. H=H- UH", H = {h_1,h_2,...h_g} thoa h_1 < h_s <
< h,q va HT = {hl,hg, ...,hp} thda hi<ho<..< hp.

Goi H(z) 1a tap céc phan tir cda X sinh ra tir x bdi cdc gia tit, nghia 14 H(x) bao gom
cdc khai niéem m¢ ma né phdn danh ¥ nghia ndo dé cia khai niém z. Vi vay, kich thuée cia
tap H(x) c6 thé biéu dién tinh mo cda x. Tir d6, ta ¢6 thé dinh nghia do do tinh mo nhw sau:
Do do tinh mo cia z, ky hiéu la fm(x), 1a duwong kinh cia tap f(H(z)) = {f(u) : v € H(z)}.

Pinh nghia 1. Cho dai s6 gia tt AX = (X,C,H,<). Ham fm : X — [0,1] duoc goi la
ham do do tinh mo cla cdc phan tik trong X néu:

(fml)  fm(c™)+ fm(ct) =1va Y fm(hu) = fm(u), Yu € X;
heH
(fm2) fm(xz) = 0, v6i moi z saoe cho H(z) = {z}. DPac biét, fm(0) = fm(W) =
fm(1) = 0;
(fm3) Va,ye X, VheH, L m(hz) _ fm(hy)

fm(z) — fm(y)
duoc goi la dd do tinh mo cia gia ti b, ky hiéu 1a u(h).

, ty 1é nay khong phu thuoc vao z, y va
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Dieu kién (fm1) cé nghia 1a cdc phan tir sinh va cc gia tr 14 dd dé mo hinh héa ngi
nghia cda mién gi4 tri thue clia céc bién vat Iy. Tap gia tit H va hai phan tir sinh nguyén
thiy di dé phu toan bo mien gid tri thirc cia bién ngon ngit. Ve truc gidc, ta cé dieu kién
(fm2), (fm3) thé hién su tdc dong clia gia titr h ndo dé vao céc khai niém mo 1a gidng nhau
(khong phu thudc vao khéi niém mo).

Ménh dé 1. Cho fm la ham @9 do tinh mo trén X. Ta cd:
i) fm(hz) = p(h)fm(z), Vo € X;
ii) fm(c™) + fm(ct) =1;
iii) > fm(hic) = fm(c) véi ce {c,ct};

—q<i<p, i#0

) S fmlhia) = fm(@) voi z € {c et

—q<isp, i#0

v) > plh)=a va Zlgigpﬂ(hi) =0, trongdbéa, >0 vaa+0=1.
—g<is—1

Pinh nghia 2. Ham déu sign : X — {—1,0,1} dugc dinh nghia dé quy nhu sau:

i) sign(c™) = —1, sign(ct) = +1;

ii) sign(h'hz) = —sign(hz) néu k' 4m d6i véi h va W he # ha;

iii) sign(h’hx) = sign(hz) néu h' dwong doi véi h va h'hx # ha;

iv) sign(h'hz) = 0 néu hW'hz = hx.
Ménh dé 2. Vdi moi gia tt h va phdn ti © € X, néu sign(hx) = +1 thi hx > x vd néu
sign(hz) = —1 thi hx < z.

Dinh nghia 3. Cho fm la ham d6 do tinh m¢ trén X. Mot ham dinh lwong ngtr nghia v
tréen X (két hop véi fm) duge dinh nghia nhu sau:

) v(W)=60= fm(c), v(c") =0 —afm(c), v(c") =bafm(ct), v4i 0 < 6 < 1,

J
it) v(hjz) = v(z) + sign(hja:){‘ Z(‘) fm(hiz) — w(hjz) fm(hjz)}, j € [—q Apl,
i=sign(j
, 1 : . ) )

trong 46, w(hyz) = 3 |1+ sign(ha)sign(hphsz)(B—a)| € {8}, [~aAp] = {j: —q <j<p
va j # 0}.
Ménh dé 3. Vi moi phin tt x € X ta ¢6 0 < v(z) < 1.
2.3. Phuong phap diéu khién m¢ sir dung dai s8 gia tir

Dai s6 gia tir cung cdp mot co s& toan hoc cho viéc biéu dién ngir nghia cic tir cia bién
ngodn ngtr va hinh thitc héa tinh mo ngon ngtr, tir d6 xay dung do do tinh mo mot cach hop ly
([4,5]). Trén co s& A6, md hinh mo (1) - badng FAM (Fuzzy Associate Memory) dwge bigu dién
qua mot bang gid tri thue, goi 1a bang gid tri nglt nghia dinh lwong SAM (Simanticization
Associate Memory). Nhin chung, phwong phép diéu khién st dung dai s6 gia tir tuan theo
cac budge sau (]9, 10]):

Budc 1. Xay dung céc dai sO gia tir cho moi bién ngon ngit.

Bude 2. Tinh todn céc gid tri ngit nghia dinh lirong cho cdc bién ngon ngit dua trén dinh
nghia vé do do tinh mo va ham dinh lwong ngir nghia.

Budc 3. Xay dung cic gia tir tng v6i cac tap mo, chuyén doi bang FAM thanh bang SAM.
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Budéc 4. Xay dung khodng xéc dinh cédc gia tit.
Budc 5. Xay dung duong cong ngir nghia dinh lugng trén co s& bang SAM.

Budc 6. Xac dinh két qua diéu khién dira trén duwong cong ngit nghia dinh Iwong.

3. GIAI PHAP PIEU KHIEN SU DUNG DAI SO GIA TU
VA MANG NORON NOI SUY RBF

3.1. So lugce vé mang noron RBF

Phuwong phdp ndi suy RBF (Radial Basis Function) do Powell dé xuat ([10]) va dwgc
Broomhead va Low giéi thiéu nhue 14 mang noron trong [2], dén nay da 1a mot céng cu hiru
hiéu dé noi suy va xap xi haim nhiéu bién va dang duwgc tmg dung rong rai ([1,2]).

Phuong phdp nay tim ham ndi suy ¢ dudi dang ¢(z) = % wih(||z — o*||, o1) + wo sao

k=1

cho p(zF) = y*, Vk = 1,..., N, trong dé6 {xk}{gvzl 13 tap vecto trong khong gian n - chiéu
(dwgc goi 1a cidc mdc noi suy) va y¥ = f(2¥) 1a gia tri do dwoc cla ham f cin noi suy, ham
thue h(||z — v¥||, o) dwge goi 1d ham co s& ban kinh véi tam vF (M < N), wy va oy la
cdc gia tri tham s6 can tim. Trong d6, dang ham béan kinh théng dung nhat 13 ham Gauss
h(u,0) = e~v*/7* v tam la cdc méc noi suy (khi d6 M = N). Ham noi suy nay cé wu diém
la tong céc binh phuong sai s6 ctia né khong cé cuc tiéu dia phrong nén dén nay céc thuat
todn hudn luyén mang thuomg theo huwéng tim cuc tiéu sai s6 tong cac binh phirong hodc gidi
true tiép hé phuong trinh noi suy ([11]).

3.2. Thiét ké mang RBF

3.2.1. Kién tric: V6i viéc xap xi ham n bién f : R® — R, kién tric mang xac dinh nhu sau

Téng vao co n nut tmg véi n bién
cua ham.

Tang 4n c6 m noron bang véi sb
méc nodi suy, cac méc ndi suy dugc
xem nhu cac tim mang,.

Téng ra c6 1 noron

Céc no ron giita cac ting dwoc ndi
v6i nhau béi céc trong s6 lién két w,
k=1..m

tang vao tang noron tang noron
cac nut an ra
Hinh 1. M6 hinh mang noi suy RBF
3.2.8. Hudn luyén mang
Viéc hudn luyén mang tap trung vao viéc xéc dinh céc ban kinh oy, ttng véi cdc tam mang
va céc trong s6 két ndi wg. Sau day 14 mot thuat todn hudn luyén mang ([6]).
Algorithm 1. X&c dinh ban kinh

Input: Céc méc ndi suy (tdm mang) =¥ = (z¥,...,28), k=1..m
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Output: Céc ban kinh o = (o1, ..., 0p)
Method

1. Khéitao o =1

2. Tinh o4, k = 1...m theo nguyeén tac

_e—llaF =2/} :
2.1. Xdc dinh gy = { © k, k#d
0 k=1

m
2.2. X4c dinh s = Z ]
i=1
2.3. Néu s > g thi o}, = 0. o, quay lai 2
nguoc lai, néu s < g* o< thi o, = 0.\, quay lai 2
End
Algorithm 2. X4c dinh trong s

Input: Céc gid tri do y*, k= 1...m, ky hicu y = (y',...,y™)

Ma tran ¢
Output: céc trong s6 w = (wy, ..., W)
Method
1. Khéi tao w0 =y
2. Tinh
w=yYwl +vy

néu ||lw — w0 > & thi w0 = w, quay lai 2
8.2.4. Noi suy
Véi mot vecto z dau vao ta xdc dinh gid tri ra y thong qua mang theo thuat todn sau.
Algorithm 3. Xac dinh gia tri ni suy
Input: vecto x = (z1, ..., Tp)
C4c mdc noi suy (tdm mang) =¥ = (2%, ... zF), k=1..m
Vecto trong s6 w = (wy, ..., Wy, ), véc ban kinh o = (01, ..., 0pm)
Output: gia tri y noi suy duoc
Method
Yy = Z:il wW; * efuxlsz/Ui
3.3. Giadi phap diéu khién sir dung dai s6 gia tir vA mang noron néi suy RBF
Giai phap nay khai thdc kha ning ndi suy cia mang noron RBF, & day ching toi tap
trung vao viéc thay doi burée 5 va buéce 6 cila phwong phap dieu khién str dung dai s6 gia tit,
cu thé & budc 5 thay vi xdy dung duong cong ngit nghia dinh lirong chiing téi str dung mot
mang noron RBF hoc toan bo cic diém cla badng SAM, & buéc 6 két qua dieu khién dwoc
noi suy nhe chinh mang noron nay. Tinh kha thi cia gidi phdp duwoc thé hién qua viéc trién
khai tng dung tai Muc 4 cia bai bdo nay.

4. UNG DUNG

Xét bai todn diéu khién mdy bay ha canh ([10, 11]).
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Phuong trinh dong hoc
h(i4+1) = h(i) + v(3), v(i+ 1) =v(@) + f(i),

trong d6, v(4), h(i), f(i) 1 téc Ao, dd cao va hrc diéu khién may bay tai thoi diém i. Pon vi
do clia d9 cao h 1a ft, cla van toc v 1a ft /s va cta lic dieu khién 14 Ibs.
Quy dao t6i wru cho mé hinh may bay ha canh v = —(20/(1000)2)/h?.

. ~ ’ N B oA
Sai s6 ve toc do ha cdnh qua n chu ki diéu khién:
n

er = (D (vio(F) — vi(F))*)'/?

i=1
trong do ep sai 6, vio(F), v;(F) 1a toc dd ha cdnh t6i wu va toc do ha cdnh tai chu ky ¢ timg
v6i h(i).
4.1. Phuong phap diéu khi€n m&
Véi phwong phap diéu khién mo két qud cong bé trong [12] nhu sau:

Bdng 1. Ham thudc do cao may bay

do cao (ft) 0 100 | 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900
Large(L) 0 0 0 0 0 0 02 104 106 |08
Medium(M) |0 |0 |0 |0 |02 |04 06|08 |1 |08
Smal(S) 04106 [08 |1 08 (06 {04 (02 |0 0
NearZero(NZ) |1 |08 |06 |04 |02 |0 0 0 0 0

Bdng 2. Ham thudc téc ddo may bay
Van toc (ft/s) 30| -25(-20|-15|-10]-5 [0 5 1015 [20] 25| 30

UpLarge(UL) 0 0 0 0 0 0 00 0 [05]1 |1 |1
UpSmall(US) 0 0 0 0 0 0 01051 |05]0 |0 |O
Zero(Z) 0 0 0 0 0 05{1(05(0 |0 010 |0
DownSmall(DS) | 0 0 0 051 051010 0 ]0 010 1|0
DownLarge(DL) | 1 1 1 |05|0 (0O [OJO |O |O |O |O |O

Bdng 3. Ham thudc lyc diéu khién
Luc DK (Ibs) 30| -25(-20|-15|-10|-5 [0 ]5 1015 [ 20 ] 25 30

UpLarge(UL) 0 0 0 0 0 0 00 0 [05]1 |1 |1
UpSmall(US) 0 0 0 0 0 0 01051 (0510 |0 |O
Zero(Z) 0 [0 [0 [0 [0 [05]1]05[0 |0 [0 |0 [0
DownSmall(DS) | 0 0 0 051 051010 0 |0 010 |0
DownLarge(DL) | 1 1 1 |05]0 (0O [OfO |O |O |O |O |O
Bdng 4. Bang FAM - Kinh nghiém cia céc phi cong
Toc do v

Docaoh | DL | DS | Z US | UL

L 7 DS | DL | DL | DL

M US| Z DS | DL | DL

S UL | US| Z DS | DL

NZ UL | UL | Z DS | DS
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Bdng 5. Két qua dieu khién cia phurrong phap diéu khién mo

D6 cao h | Van toc t6i wu | Van toc v | Luc dieu khién f | Sai s6 binh phwong
1000.0 -20.00 -20.00 5.8 0.00
980.0 -19.21 -14.20 -0.5 25.08
965.8 -18.65 -14.70 -0.4 15.65
951.1 -18.09 -15.10 0.3 8.95
Tong binh phirong sai s6 49.67
Sai s0 van toc 7.15

4.2. Phuwong phép diéu khién sir dung gia tir

Véi phuong phap dieu khién mo, két qua cong bd trong [10] nhur sau:
Buéc 1. Xéac dinh bo tham s6 tinh todn.
C ={0, Small, 0, Large, 1}; H— = {Little} ={h_1}; q=1; H+ ={Very}; p=1;
a=0£=0,5 6=0,5.
Bude 2. Tinh todn céc gid tri ngit nghia dinh Irong chung cho 3 bién.
fm(Small) =6 =0,5.
fm(Large) =1 — fm(Small) = 0,5.
v(Small) = 0 — afm(Small) = 0,5 — 0,5 x 0,5 =0, 25.
v(VerySmall) = 0,125.
v(LittleSmall) = 0, 375.
v(Large) = 6 — afm(Large) = 0, 75.
v(VeryLarge) = 0, 875.
v(LittleLarge) = 0,625.
v(VeryVerySmall) = 0,0625.
Budc 3. Xay dung céc gia tr img vdi cde tap mo

Baéi véi do cao (0-1000):
NZ - VeryVerySmall, S - Small, M - Medium, L - LittleLarge

baéi véi toc do (-30-30):

DL - VerySmall, DS - LittleSmall, Z - Medium, US - Large, UL - VeryLarge
Déi v6i lre dieu khién (-30-30):

DL - VerySmall, DS - LittleSmall, Z - Medium, US - Large, UL - VeryLarge
Chuyén bang FAM sang bang SAM dira trén két qua & Bude 2.

Bdng 6. Bang SAM

Budéc 4. Xay dung khodng xéc dinh céc gia tix

vs | 0.125 0.375 0.5 0.75 0.875
hs
0.625 0.5(A1) | 0.375(A2) | 0.125(A3) | 0.125(A4) | 0.125(A5)
0.5 0.75(B1) | 0.5(B2) | 0.375(B3) | 0.125(B4) | 0.125(B5)
0.25 0.875(C1) | 0.75(C2) | 0.5(C3) | 0.375(C4) | 0.125(C5)
0.0625 0.875(D1) | 0.85(D2) | 0.5(D3) | 0.375(D4) | 0.375(D5)
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v 20 -10 0 10 20
BN i i i i
0.125 0.375 0.5 0.75 0.875
h 100 200 800 1000
hy 4 i ' i i
0.0625 0.25 0.5 0.625
f -20 -10 0 10 20
S i i i i
0.125 0.375 0.5 0.75 0.875

Hinh 2. Khodng x4c dinh gia tir cia bién ngoén ngi

Bucgc 5. Xay dung duong cong nglr nghia dinh lwgng

U’ng véi moi luat, ta xac dinh mot diém trén mit phang véi phép AND=MIN, céc diém

trén duomg cong duge xac dinh theo nguyén ly diém trung binh (Hinh 3).

5
S A
1.0 +

0.875 -
0.75 —+

05 T
0.375 T
0.25 1

0.1256 |-

C5

A3,B4 A4,A5

N

0.0625 0.125

0.25

0.375

0.625
min(hs, vs)

0.5

Hinh 3. Puong cong ngir nghia dinh lugng

Budc 6. Tinh toan luc diéu khieén

Bdng 7. Két qua diéu khién cia phwong phap diéu khién st dung dai s6 gia ti

Do cao h | Van tdc i wu | Van téc v | Luc diéu khién f | Sai s6 binh phwong
1000.0 -20.00 -20.00 0 0.00
980.0 -19.21 -20.00 0 0.63
960.0 -18.43 -20.00 0 2.46
940.0 -17.67 -20.00 0 5.42
Tong binh phirong sai s6 8.51
Sai s0 van toc 2.92

47

Luc diéu khién tng véi céc chu ky dwoc tinh todn dua trén dudmg cong ngir nghia dinh
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lrong, két qua thé hién & Bang 7.
4.3. Phuwong phép diéu khi€n sitr dung dai s gia tir vA mang noron RBF

Nhu da trinh bay & trén phuong phap dieu khién st dung dai s6 gia tir v& mang noron
RBF tap trung vao viéc thay doi Bude 5 va 6 clia phwong phép diéu khién st dung gia tir.
Xét bang SAM & Bude 2.2, ro rang bang nay cho ta mot mat cong ngtr nghia dinh lugng
trong khong gian 3 chiéu, va céc tac gia da dua vé duong cong trong khong gian 2 chiéu véi
AND=MIN theo nguyén tic luit diém trung binh. V&i gidi phap st dung mang noron, ta
quan niém bang SAM cho ta m mdc néi suy (h,v) va m gia tri do twong tng f*. Mot mang
noron BRF dwoc xay dung véi nhiém vu hoc cdc mdc co s& trén va khi ¢é cdc dau vao h,v
ng v&éi mot chu ki dieu khién nao dé ta sé ndi suy duoc f twong tmg nhd mang.

Trén co s& két qua cia cdc Bude 1, 2, 3, 4 ctia Muc 4.2 ching t6i stt dung mot mang noron
BRF véi s6 chiéu n = 2 v&i cédc tam mang cho bdi bdng SAM, cdc tham s6 ¢ = 0,7, =
0,9,A=1,1,e = e — 06 va thu dwoc két qud tinh todn sau:

Chu ki diéu khién 1

h(0) = 1000 = hy(0) = 0,625; v(0) = —20 = v4(0) = 0,125

fs(o) =0,5= f(O) =0

Chu ki dieu khién 2

h(1) = h(0) + v(0) = 1000 — 20 = 980 = hy(1) = 0, 6125

v(1) = v(0) + £(0) = —20 + 0 = —20 = vy(1) = 0,125

£5(1) = 0,54 = f(1) = 1,59

Chu ki dieu khién 3

h(2) = h(1) + v(1) = 980 — 20 = 960 = hy(2) = 0,6

0(2) = v(1) + f(1) = —20 + 1,59 = —19,21 = v,(1) = 0, 165

£5(2) = 0,55 = £(2) = 2,01

Chu ki diéu khién 4

h(3) = h(2) + v(2) = 960 — 18,41 = 941,59 = hy(3) = 0,588

0(3) = v(2) + £(2) = —18,24 + 2,0 = —16,40 = v,(3) = 0,215

£5(3) = 0,4857 = f(3) = —1,14

Bdng 8. Két qua diéu khién cia phwong phap str dung gia tir két hop mang noron RBF

Do cao h | Van t6c t6i wu | Van téc v | Luc diéu khién f | Sai s binh phirong
1000.00 -20.00 -20.00 0 0.00
980.00 -19.21 -20.00 1.59 0.62
960.00 -18.43 -18.41 2.01 0.00
941.59 -17.73 -16.40 -1.14 1.77
Tong binh phurrong sai s6 2.39
Sai s0 van toc 1.55

5. KET LUAN

Mot trong nhitng khé khin cia phiwrong phap diéu khién st dung gia tir 13 viec phai xéc
dinh phép tich hop (AND) khi xay dung dwong cong ngit nghia dinh lwong, véi gidi phép st
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dung mang noron RBF d€ noi suy chiing t6i da loai bé hoan toan khé khan trén.

Qua so sanh két qua sai s6 cla ba phuwrong phép trong bai todn dieu khién méy bay ha

canh (Bang 6, Bang 7, Bang 8), chiing toi thiy rang phwong phép dieu khién st dung dai

. 7. 7 A~ ’. 7’ . B N o A
0 gia tir két hop véi mang noron RBF ¢6 do chinh xdc twong ddi cao, diéu nay md ra trién

vong c6 thé 4p dung phuwong phap nay cho cac bai todn dieu khién phitc tap khéc.

Viéc str dung cdc mo hinh mang noron va cdc phwong phap hudn luyén mang khéc nhau

khi tién hanh noi suy mang tinh mé, hita hen cho cic nghién ctru tiép theo nham ting do

chinh x4c cia phwong phap nay.
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