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Bai 5:
Toi wu héa ham muc tieu




Muc tieu

= Cau hoi cua bai 4:
¢ Lam ’ghé‘néo dé xac dinh dwoc ma tran trong so
Khi sO6 dau vao lon
o Cac giadi thuat 1ap cho phép giai bai toan toi wu
ham muc tiéu
= Muc tieu
o Gidi thiéu hai giai thuat hoc
*» Thuat toan buwdc giam cwc dai (Gradient Descent
Learning)

x Thuat toan L-M (Levenberg Marquardt)
¢ Thuwc hanh véi mot trong s6 cac thuat toan trén




Nguyén ly chung

= Gia str tdp soO liéu hoc c6 p mau: {x..d;} véi i=1,...,

= V&i moi vector dau vao x;, gia tri dich can
dat f(x;) ~ d. v&i moi gia tri cua |

= Nguyén ly ctia hoc: toi thiéu héa sai so giira
cac dau ra cia mang f(x;) va gia tri dich can
dat d,

= Thong thwéng ngwoi ta goi la toi thieu hoa
ham muc tiéu (objective function)

—%g( —d;) > min



Nguyén ly chung

= Toi wu héa ham muc tiéu (objective function)

SSE:
Sum
Squared
Error

2 (t;— Zi)2

Weight Values




Nguyén ly chung

Tiép tuyén v&i do thi ham so
tai mot diém cé hé s0 goc
bang dao ham tai diém do

Piém cuyec tiéu la diém ma
tai d6 dao ham cua f(x) co
gia tribang 0



Nguyén ly chung

= Trong dai da s6 cac trwéng hop, tim x_. . sao
cho f’(x) = 0 la khong kha thi véi f la mét
ham bat ky b&i cac nguyén nhan:
¢ Su phtrc tap cua dang cua dao ham
o DU lidu c6 so chiéu I1&n (high dimension)
¢ Kich thwéc cua tap div liéu I&n (large dataset)




Hwéng tiep can

= NG6i dung cua phwong phap nhw sau:
o Xuat phat tir mét vi tri khéi dau x© ta di tim x(™
sao cho f(x(M) < f(x(©)
o Tiép tuc tim x® sao cho f(x@) < f(x(")

¢ Lién tuc nhu vay ta sé thu dwoc két qua 1a mot
chudi {xM} sao cho {f(x®)} 14 chudi gidm dan va sé
dat t&i moét cwe tiéu nao do

¢ Khido: x5«

=y min




Thuat toan Gradient Descent

= Cong thirc nay la hé qua cua phép trién khai
Taylor:

f(x“) +A)zf(x“))+A-f'(xm)+O(A2)
=Néu chon: A= s(x) vé&ieta di nho thi:

7+ 8)2 1 ()= (5 (7)) +0(a%)< 1 (=)

B (t+1) _ )y A0 _
«Néuchon: * ~° ™

tai x(t*1) sé giam

NG thi glé tri




Thuat toan hoc
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Ex x=x")
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Trong do eta 1a tdc dd hoc clia mang
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Thuat toan hoc

e

L) _ () _ ﬁ'i
ox w=x'")

Néu eta I&n qua, co thé bd qua cuc tri va khdng tot
cho qua trinh update mang
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flz)=x?+5sin(x); zp= —5; n=0.10
3{:' [ W ! ! ! ! !

—4 =2 0 2 4 6
iter 0/11: cost = 29.79, grad = -8.5817

flz)=a?+5sin(x); xp=5; n=0.10
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-4 =2 0 2 4
iter 0/29: cost = 20.21, grad = 11.4183
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Thuat toan Gradient Descent Learning

= Muc dich: gidm thiéu 16i cia mang méi khi hé sé mang
thay doi

= Ham muc tiéu: E = X (- z))?

= Tim mot gidi thuat thay doi trong s6 sao cho dao ham
cua ham muc tiéu theo trong s6 la am

a_E<O

8wl.j

= Chu y do phwong phap nay s{r dung dao ham nén
ham ngwong khong phu hop de st dung pp nay
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Sw dung Gradient Descent cho 1 neuron

=« B6 so liéu: pmau {x,.d;},i=1,...p,
= Dau ra twong rng véi tirna dau vao

N
Vi = f{Z Wﬁu}
j=0
1 4

= Sai sO trén bd div liéu hoc E=1S (-
= Ta can tim cac trong so: W, (=0,

= V&i cac gia tri khéi tao

i=1

L..,N)
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Sw dung Gradient Descent cho 1 neuron

OE & Oy,
el —d i
ow, E(y‘ ‘)aWa
N
p I"'rN 6[ZWJ'¥UJ
= yi—d;) f’ W,x; =
E( ) Kjg J J’J 5Wa
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D6 thi ham sai s6 theo bwéc lap
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Thuat toan L-M

= Thuat toan Levenberg-Marquardt (L-M) dwa trén
trien khai bac 2 cta khai trién Taylor

E(W+p)= EOW) +[g(W)] p+p HW)p +0(p’)

= V&i p: 1a khoang lan can trong khai trién
= g(W): la vector gradient cua E theo W

T
gW)=vE=| = & O
ow, ow,”"ow,
= H(W) Ia ma tran dao ham bac 2:
- E JE ]
oW, oW, oW, oW,
HW)=|H;|=| :
O’’E OE
oW, oW, oW, oW, 17




Thuat toan L-M

= Tai diém can tim g(W) = 0 va H(W) xac dinh
dwong

= Gia st W) — wo p @E(W(m]) Z@E(W“) +p)

op op
g(w{ﬂ] n H(wff} )p(f] —0
- n(w ] ')

= Dé tranh bwéc dich chuyén qua Ion:

=0

W) _w® q[H(Wm )]‘1 g(wm)
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Thuat toan L-M

= Vé co’ ban: néu ta str dung trién khai Taylor
& bac cao hon thi sé cé toc dd hdi tu nhanh
hon

= Tuy nh[én, cac cong thirc sé phurc tap va
cong kénh

= Vi vy trong thwec té, ta sé chi sir dung dén
cac trién khai bac 2
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Vi du ve toan tir OR

=X, =1;X,=1theny =1
[w](0)=I:WO('D) H/l(ﬂ} Wz(ﬂ)]=[_0’2 0,7 0,5]
= Néu neuron c6 ham truyén logsig
y© =f(W0{0)xﬁ + WO, + Wz(mxz)=f(l,0) =0,731

= Sai sO ban dau:

o_Lli o ,P_1 2 _
E —E(y ~d) =—(0.731-1)" =0,0362
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Vi du ve toan tir OR

= Cac gia tri gradient

oF
oW,

= (YO =) 1 (W + WO x + W0x; ) xg = (5 =) O 1= ¥ )x,
(Wi

=(0,731-1)-0,731-(1-0,731)-1=-0,0529

OF r
ow, - YO —d) (W0 + W05+ WOx, ), = (y© —d)yO(1 -y
Hwl=[w]
=-0,0529
oE (0) ' (0) (0) (0) 0) ©) o
5? (0}= y _d)f (W[} +pV1 x1+W2 xz)x2=(y _d)y (l—y )x2
2 [wlHw]

=-0,0529
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Vi du ve toan tir OR

= Chon hé so hoc: 7=1
= Ta c6 cac trong so két noi méi

i =W0f“)-qa—E =—0,2+1-0,0529 =-0,147
Wolwirwy

) =m‘“)—na—E =0,7+1-0,0529 =0,753
M wiwi®

b =W,j“>-qa—E =0,5+1-0,0529=0,553
W2 lrwiwi®
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Vi du ve toan tir OR

= B6 trong s6 m&i [WI"=[w" W w|=[-0147 0,753 0,553]
=Daura: O = 7 (WO + W Ox + W x, )= £(1,159)=0,761.
= Sai s0 & bwéc 1:

EW = %( 0 —d) =%(0,761 1)’ =0,0286 < 0,0362 = E©

= Nhw vay sau mét bwérc, sai s6 da giam di,
tiép tuc thwe hién sau 100 bwéc lap E(100)=
0.00947




Poi vé&i thuat toan L-M

= V&i 3 mau hoc, sau 100 bwéc lap
¢ Sai s0 khi s&r dung Gradient Descent: E = 0.211
¢ Sai so khi st dung L-M: E = 0.0182

= L-M hoi tu nhanh hon
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Mot so ph,u’o:n% %hép nang cao chat
lwo'ng qua trinh hoc

= Hoc v&i hé so6 thich nghi
¢ Eta: anh huwdng dén qua trinh hoc
o Céch Iwa chon don gian nhat: 1ay gia tri cd dinh
¢ Tuy nhién cach nay thuwong cho giai thuat roi vao
cwc tri dia phwong hoac can so bwéc lap Ion khj
eta nho hoac bi giao ddng xung quanh cwc tri néu
_ nhw eta qua Ion
; ‘ & = Khac phuc: str dung phwong phap hé so
X thich nghi.
o Néu E® <E*D thj tdng hé sb eta: 7
o Néu £® > g% thi gidm hé sb eta: 7% =" -4,

(k+1) _ (k)

" Epe
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Mét so phwong phap nang cao chat
lwo'ng qua trinh hoc

= Hoc v&i quan tinh

AW =—pVE® + VAW

=2 |a hé s quan tinh cé gia tri thudc [0, 1]
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Xap xi thuat toan L-M

= Thuat toan L-M kha phurc tap do phai tinh
nghich dao cua ma tran H(W)

= [Hagan94] dé xuat thay the H(W) b&i G(W)

M
E(W)z%Zef(W) e (W)= (W)-d,
i=l
_aE’l af?l ael_
6 (W)’ R 8(W)=[IW)] e(W)
e, (W) Oe, Oe, . Oey
P 2 _
R e I BT T00) TR A
M (W)_ de, Oe,  Oe,
oW, oW, ow,




Bai tap ve nha

= S dung matlab, viét ham huan luyén neuron
cho toan tr OR, AND v¢i giai thuat Gradient
Descent hoac L-M

= Hién thj sai s6 theo s6 bwéc 13p cla hai giai
thuat trén cung mot hinh vé

= Nhan xét va so sanh muc dé héi tu cua hai giai
thuat
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