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HE SO HQC THICH NGHI VA PHUONG PHAP XUNG LUQNG
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1.GIOI THIEU

Sur phét trién khdng ngirng ciia khoa hoc cdng ngh¢ 1am xuét hién cc doi twong diéu khicn co
do phirc tap ngay cang tang. Yéu cau thuc tién dit rala phai diéu khién cac hé thong dong ngay
cang phuc tap, trong diéu kién cac yéu té bat dinh ngdy cang giating véi yéu cau chat lyong dleu
khién ngay cang cao. Céc yéu ciu trén khéng thé duoc ddp (rng mét cach tron ven, dong thoi néu
chi dung céc |i thuyét diéu khién théng thuong sin cd. Bay chinh |a dong luc cho sy ra doi caa
hang loat c&c |i thuyét diéu khién hién dai. hira hen mot hudng giai quyét triét dé cac bai todn diéu
khién phi tuyén phirc tap.

Trong nhitng nam gan day, mang than kinh nhan tao da dugc p dung thanh céng vao nhirng
linh vuc k§ thuat nhu giao thong[1], robot[2], thi giac may tinh[3], tay may[4]... Nhiéu so dd
diéu khién dung mang than kinh voi thuat todn lan truyén nguoc duoc tng dung dé giai cac bai
toan diéu khlen céc h¢ phi tuyén phuc tap va bat 6n dinh[5][6]. Tinh thich nghi cho phép mang
than kinh van thyc hién tét chac nang cua no khi moi truong va dbi tuong didu khién thay doi
theo thoi gian bang céach cap nhat ciu tric mang ciing nhu céc trong s6 caa minh. C6 rat nhiéu
thuat todn d& dugc phét trién dé huan luyén mang than kinh voi nhung wu va khuyét diém
rieng[ 7][8]. Thuat toan suy giam do ddc 1a mot trong nhirng thuét toan don gian va thuong ding
nhat dé cap nhat cac trong so cua mang than kinh. Nhim nang cao chit lwong mang, hai phuong
phép huan luyén mang nham dam bao thuat toan ludn hoi tu va huin luyén nhanh la h¢ so hoc
thich nghi va phuong phép xung luong. Trong bai viét ‘nay, chdng ta s& tién hanh lap trinh md
phong, kiém ching va so sanh cac phuong phédp huin luyén mang trén bing chwong trinh
MATLAB.

2.THUAT TOAN SUY GIAM PQ DOC THONG THUONG

Bo diéu khién sir dung mang than kinh c6 thé diing trong céc so dd diédu khién khac nhau.
Diéu khién truc tiép 1amot trong nhirng so db thudng gap nhét. Tin hiéu ra caaddi twong dwoc so
sénh véi tinh hiéu dat, néu c6 sai éch thi bo diéu khién s& xuét tin hiéu tac dong vao ddi tuong
nham muc dich 1am sai 1éch giam vé 0. So d diéu khién dugc thé hién nhu hinh 1.
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Hinh 1. So db diéu khién

So dd chi tiét chiabg diéu khien sir dung mang than kinh nhu hinh 2.Mang than kinh duoc st
dung bao gom 2 16p: 16p vao valp ra dugc huan luyén bang giai thuat lan truyén ngugc dé toi
thiéu hdasai sd giratin hiéu dat vatin hiéu racaahé thong.
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Hinh 2. So d6 chi tiét bo diéu khién sir dung mang than kinh

Trong d6 Ke Ki Ka 13n luot 12 cac khau ti 1¢, tich phan, vi phan; €, &, & 1in luot 12 sai

sb hé théng gitratin hiéu dat 9 vatin hiéu racaa hé théng 9 , tich phan cuasai sb vasy sai léch
ciasa sb.

Tinh hiéu diéu khién u(k) dugc x&c dinh bang cong thirc sau:
u(k) = f(x)

Trong do f() la ham tac dong dang sigmoid

_ Xg.(l- e—4x/xg)

f(x) 2(L+e ")

(1)

Trong d6 X 1adéi sb dauvao, X9 1atham sb x&c dinh hinh dang ciia ham.
Taco:

X(k) = Ky (K)ep (K) + K; (k)& (K) + Ky (K)e, (K)
Trong do:

(2)

& (k) =a; (k) - a(k)

k
& (K)=a e, (n).DT
n=1
e, (k)(1- zY)
.DT ©)

DT |athoi gian ldy mau

K discrete sequence

z: operator of Z —transform

Dé hiéu chinh céc théng sb caa bo diéu khién, ta sir dung phuong phép suy giam do doc co
cong thirc nhu sau:

ey (k) =
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O day tiéu chuan huan luyén mang duoc st dung |a chuén toan phuong :

£ =20, 00 - a09)

Mat khactaco :
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fla(k) _ 1
Pé cho don gian, theo Yamadava Y ubuta[9], taco thé gia sx  Tu , cudi cuing ta duogc
Kp(k+1 =Ky (K) - hpes (k). (k) f'(X)
K, (k+2) = K, (K) - hes (K)e, (k) F(x)
Ky (k+1D =Ky (k) - hyes (k)ey (k) F'(X) ©
M6 hinh ciia d6i tugng duoc sir dung trong thi nghiem |&
740

G(s) =

s° +13s (10)
Tin hiéu diu vao caa hé théng dugc sir dung 1a ham step dugc 1am tron:

2500

F(s)=—

s? +100s + 2500 (11)
Hinh 3 thé hién dép g ngd ra cia h¢ thong sir dung bo diéu khién than kinh véi thuat toan

suy giam do doc théng thuong. Trong bai thi nghiém nay, cac hé s KPN, Ki vaKf{ dugc gan gia
tri ban dau lan luot [a 1; 0,001 va 0,1. Céc giatri nay duoc lya chon ngau nhién dé kiem tra kha

niang thich nghi, t6i uu héa céc trong sb cua bd diéu khién. Cac hé sb hoc hehihy trong cong
thire (4) dwoc gan cac gid tri 1an luot 1& 10; 0,001; 0,005. Cac hé sb nay duoc lua chon theo
phuong phép thir sai trong sudt qué trinh thi nghiém dé c6 dugc dép ing hé théng tuong di tét.
Tur hinh 3, ta c6 thé thiy duoc tinh thich nghi caa bo didu khién, dép tng ngd ra caa hé théng
nhanh chéng dat duoc giatri mong muén can diéu khién.
Ko , Ki vaK

Hinh 4 thé hién c&c gia tri trong sb d caa b diéu khién trong qua trinh thi

K

nghiém.Trong hinh v& 4, tacd thé thdy P ting nhanh dé ting dép tng hé théng va dat dugc gia

tri tdi wu khi h¢ thong dat duoc gidtri xéc 1ap, Ky ting rat nhanh trong khoang thoi gian ban dau
dé tang dép trng cua h¢ thong va nhanh chong giam ¢ cudi thoi gian xac lap.
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Hinh 3. B&p ing ngd ra caa b diéu khién than kinh
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Hinh 4. Két qua thi nghiém sir dung bo diéu khién ding mang than kinh véi phuong phédp suy giam do déc
théng thuong

3.THUAT TOAN SUY GIAM PQ DOC VOI HE SO HQC THICH NGHI

Mét trong nhirng yéu té quan trong anh huéng manh dén téc do hoc va tinh hoi tu cua thuét
toan lan truyén nguoc lahé sb hoc h Giatri N jon1am tang tbc do hoc, nhung néu I6n qua thi

cgﬁ thé 1am cho thuat toén khdng hoi tu, nguoc lai giatri h nho bao dam thuat todn hoi tu nhung
tdoc dd hoc lai rat cham.

Phuong phap hi¢u qua nhat dé dam bao thuat toan lan truyén nguoc vira hoi tu vira huan
luyén mang nhanh la dung h¢ so hoc thich nghi nhu sau: & moi bugc Iap ta kiém tra xem trong so
vira dugc cap nhat cd lam giam tiéu chuan huan luyén mang khéng, néu khéng c6 nghia la da xay
ravot 15, trong truong hop ndy nén giam h. nguoc lai néu trong vai budc lap lién tiép tiéu chuan
huan luyén mang déu giamthi ' quénhé, trong truong hop ndy néntiang ' .

Cu thé thuat toan hoc thich nghi dwoc md ta bai céc biéu thuc:

h(k+1) =h(k)+Dh

+a
-b.Dh
0

——— —

Dh =

—_—

(12)
Hinh 5 thé hién d&p wng ngd ra caa hé théng sir dung bd diéu khién than kinh co dung hé sb
hoc thich nghi. Trong hinh 5, ta c6 thé thiy h¢ théng ciing nhanh chéng dat dwoc gia tri xé&c lap,
tuy nhién kha nang deo bam caa nd tét hon so véi thut toan suy giam do doc thdng thuong. Chat
lwong hé thdng duoc cai thién so véi phuong phép suy giam do dbc thong thuong.

K, K, 1K

Hinh 6 thé hién c&c gia tri trong sb va

d caa b diéu khién trong qua trinh thi
nghiém.



Science & Technology Development, Vol 11, No.03- 2008

et _ Referance
| Farinear PID Comraller
Faninear FID Condraller with Cynamic Leaming rase
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Hinh 5. So sanh dép tng ngd ra cua hé thong sir dung bo diéu khién mang than kinh sir dung phuong phéap
suy giam do ddc c6 dung va khéng dung hé sb hoc thich nghi
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Hinh 6. Két qua thi nghiém sir dung bo diéu khién dung mang than kinh véi phuong phép suy giam do dc
théng thuong

4 THUAT TOAN SUY GIAM PQ DOC VOI PHUONG PHAP XUNG LUQNG

Phuong phap suy giam do déc théng thuong co thé rit cham néu hé 30 hoc qué nhé va cd thé
dao ¢ong manh néu hé sb hoc qua lon. Hién tugng ndy thuong xay ranéu diém cyc tiéu c6 dang
thung liing c6 do déc 16n & suon vado dbc nho & day. Mot phuong phép hiéu qua thudng dong
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cho phép hé s hoc 16n ma khong xay ra dao dong phan ky la cong thém mét xung lugng vao
phuong phép suy giam d¢ doc thong thuong.

K, (k+1) = K, (K) + DK, (K)

JEM 42 ok, (k)
K (13)

K, (k) =-h.

Trong cong thirc trén, o goi 1ahé sd xung luong (O fat 1) giatri thuong dung la a =09
Nho xung lwong cong vao mamdi trong sd s& thay doi theo hudng do doc trung binh, do d6 thuat
toan khéng bi dao dong.

Hinh 7 thé hién d&p ung ngd ra caa hé théng sir dung bd diéu khién than kinh co dung hé sb
hoc thich nghi. Trong hinh 5, ta c6 thé thiy h¢ théng ciing nhanh chéng dat duoc gia tri xé&c lap,
tuy nhién kha nang deo bam ctiiand tot hon han so véi hai thuat toan trén.
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Hinh 7. So sanh d&p tng ngd ra cua hé théng sir dung bo diéu khién mang than kinh sir dung phuong phép
suy giam do doc théng thuong, dung hé s hoc thich nghi va phuong phép xung luong
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Hinh 8. Két qua thi nghiém sir dung bo diéu khién dung mang than kinh véi phuong phédp suy giam do déc
thong thuong véi phuong phép xung luong

Hinh 8 thé hién cac giatri trongsd K, , K, vaK, ciing nhu DK, ,DK; vaDK, cuabo
diéu khién trong qua trinh thi nghiém.

5KET LUAN

Bai bé&o d& cung cip cho ching ta mot bo diéu khién tién tién sir dung mang than kinh véi cac
giai thuat huan luyén mang va céc phuong phép nang chat lwong mang, béo dam tinh hgi tu va
huan luyén mang nhanh. Két qua md phong da cho thiy bo diéu khién rat thich hop cho cac bai
toan diéu khién deo bdm muc tiéu, cac hé thdng phi tuyen phtc tap trong thuc té do né co tinh
thich nghi, t6i wu hda céc trong sb trong quatrinh diéu khién. Trong tuong lai, c&c giai thuét dleu
khién trén hira hen mot hudng giai quyét triét ¢é cho cac hé thong phi tuyén phirc tap va bat 6n

dinh trong thuc té nhu didu khién tay may, c&c hé MIMO nhu Scara Robot va Omni Mobile
Robot.
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