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Bai 4:
Mang Perceptron

Source: Neural network design



Muc tieu

= Cau hoi cua bai 3:
¢ Lam ’ghé‘néo dé xac dinh dwoc ma tran trong so
kKhi s6 dau vao lon
¢ Trong trwedng hop nao khdng thé hién thi dwoc
ranh gi&i ?
= Muc tieu
o M6 ta gidi thuat huan luyén mang
¢ Dinh nghia thé nao la luat hoc
o Phat trién cac luat hoc cho mang

¢ Thao luan vé wu nhwoc diém clia mang
Perceptron mét 1op




Gi¢i thieu chung

= Nam1943, hai nha khoa hoc Warren McCulloch
and Walter Pitts da gioi thieu mé hinh neuron
nhan tao lan dau tién

= Pac trrng co’ ban cua mé hinh neuron la

¢ Tdng trong sb cua tin hiéu dau vao dwoc so sanh
vOi mot gia tri nguwdng

¢ Néu tdng I&n hon hoac bang ngwéng thi dau ra la 1

¢ Néu tdng nhé hon nguéng thi daurala 0

"% = Ho cho rang:

+ Bat ky mot mang cac neuron nhw vay déu co thé
tao ra bat ky mo6t ham toan hay logic
Khdng-gidng-neuron.sinh hoc, cac tham sé cua
mang phai dwoc thiét ké vi khéng cé pp hoc nao *




Giéi thiéu chung
= Nam 1950, Frank Rosenblatt va mét s6 nha khoa
hoc da phat trien mot Iop cac mang neuron goi la
Perceptron
= Cac neuron trong mang nay giong nhw cac
neuron cua Warren McCulloch and Walter Pitts
=BPong gop chinh
e Puva vao luat hoc dé huan luyén cac mang
perceptron

¢ D3 chrng minh rang v&i luat hoc nhw vay ¢ co thé
hoi tu vé moét tap cac tham s6 dung néu nhu ton tai
cac trong sO nhw thé cia mang

o Luat hoc don gian, tw déng
o CO thé hoc v&i cac bd tham sd khdi tao ngau nhiéh




Giéi thiéu chung

= Tuy nhién mang perceptron cé mét so6 han
ché
¢ Khoéng c6 kha nang cai dat dwoc mot s6 ham co
ban
+ N6 dwoc gidi quyet véi khi dwoc thiét ké thanh
nhiéu 1&p
= Ngay nay mang Perceptron van la mét mang
c6 y nghia quan trong vi né nhanh va tin cay
= Viéc hiéu cac thao tac cia mang Perceptron
sé giup hiéu cac mang phirc tap hon




Luat hoc

= La mét tha tuc dé thay doi cac trong so va
bias cua mang (giai thuat huan luyén mang)
= C6 nhiéu luat hoc khac nhau
¢ Hoc co giam sat
¢ Hoc khong co giam sat
¢ Hoc tang cwong




Hoc co6 giam sat

=« DPwoc cung cap moét tap dir lieu thé hién dap
trng cua mang v&i cac dir liéu dau vao

(Prty)s (Pats) s v s {Pprty)

= Trong do:
¢ P, 1a dau vao, t 1a target dau ra
+ Do dau vao duwoc duwa vao mang, dap tng cua
mang dwgc so sanh voi dau ra t,
= Luat hoc: lam thay doi trong s6 va bias cla
mang deé cho dap ng dau ra gan voi target
nhat




Hoc tang cwong

= Twong tw nhw hoc co giam sat

= Tuy nhién thay vi dwa ra target, cung cap
mot gia tri score thé hién hiéu nang cula
mang v&i dau vao cho trude

=Hoc nay kem thong dung hon hoc giam
sat, thwong dwoc ap dung trong cac hé
thong diéu khién




Hoc tang cwong
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AlphaGo

Google DeepMind
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Hoc tang cwong

= CO vay co do phure tap cwe ky cao

= TAng s6 nwde di : 10761 cor vua (10720)

= Khéng thé ap dung IBM DeepBlue (thuat toan
thang ngwoi trong mon co vua 20 nam trwoc
day)

= AlphaGo:

¢ Supervised: di¥ lieu tr van co do con nguwoi choi
vOi nhau duwoc dwa vao huan luyén

¢ Reinforcement: tw choi v&i chinh né dé tim ra
nwoc di moi
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Hoc khéng giam sat

= Chi cung cap dau vao, khéng cung cap dau ra
= Mang hoc dé phan cum div liéu

Supervised learning Unsupervised learning
A A c/etsters
) ¢
X, ))(< x X2
OOO
O Sosidny
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Supervised or unsupervised ? -
Face recognition




Supervised or unsupervised ?
Learning style
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Supervised or unsupervised ? _
Market segmentation

B Small stores

B Medium stores

I Large stores

U] Chain stores

|| Franchise stores

|| Home Health Care stores
B Kiosk stores

. Department stores
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Kién tric mang Perceptron
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Mang perceptron hai dau vao

Inputs Two-Input Neuron

N N

P Wi
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/U J

a = hardlim(Wp+b)

T
a = hardlim(yw p+b) = hardlim(w, p, +w, ,p,+b)
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Bao dong quyét dinh

lep+b =0 ]pr = —b

= Tat cd cac diém nam trén bao dong déu co
cung tich trong v&i vector trong so

= C6 cung diém chiéu lén vector trong sb

= Nam trén dwdng thang vudng goéc véi vector

trong sb
N W 1/
1|

il

N
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Vi du - Toan tir OR
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Vi du - Toan tir OR

= Vector trong s6 phai vuéng
goc v@i bao dong

-

= L4y mdt diém trén bao dong
dé tim bias

wp+b=[osos]| " [+p=025+b=0 = b=-025
0.5
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Mang perceptron nhiéu neurons

= Moi neuron c6 mét bao dong quyét dinh riéng

T
iWw p+.'!.'!! = ()

= MOi neuron c6 thé phan cac vector dau vao
thanh hai loai

= Nhw vdy mot mang S neuron cé thé phan cac
vector dau vao thanh 25
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Mot vi du
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Ranh gi¢i phan tach

= Khi bias = 0, ranh gi®¢i di qua gbc toa do

= To6n tai nhiéu dwdng ranh gi¢i cho phép phan tach cac
diém

= Do dai cha vector trong s6 khéng quan trong
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Khéi tao

= Mang khéng c6 bias (b = 0)
=« Kh&i tao ngau nhién trong so

w= |10
—0.8

= Dwa dau vao vao mang => phan loai sai

a = Fmrdh'm[]wrpl} = hanﬂfm[[l_[:. _.u._g] I:I]J
2
a = hardlim(=0.6) = 0

= Can phai thay déi trong s6 dé né chi dén gan
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Y twéng

= Cho w = p,: khi d6 dam bao la sé phan loai
dung vector p,

= Tuy nhién hoan toan cé thé xay ra cac
triro'ng hop ma dé khong phai la dap an
dung

= Néu cong thém p, vao w, diéu nay lam cho w
hwong den gan p, hon |

ew old

Ift =1anda = 0,then , W' ™" = w " +p

Q
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hardlim(,w'p,) = hﬂf‘dﬁ’"[ 2012 [_ZID

hardlim(0.4) = 1.
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Ift=0anda = 1,then W " = w' “—p

e [ [

a = hardlim(,w p3) = hardhm{ 30 —08]|: jD O

= hardlim(0.8) = 1.

W = wop, = ol B el I
—08] |-1] ~ |02




Iff=1anda=0, then W = w

W

Ift=0anda =1, then ,w = W

ew old

If t = a, then lw” = W

ld
+ P.

ld
-p.
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Tong quat hoa

e = I—a

Ife=1,then W " = lwﬂjd +p.

If e =—1, then \w = = lwﬂm— P.

Id
Ife =0, then W =W

old old
W t+ep = W +(ft—a)p

B
Il
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Huan luyén perceptron nhiéu neuron

= Cac luat trén cap nhat trong s6 cho mét
neuron

= Luat nay cé thé dwec khai quat héa cho
mang perceptron nhiéu neuron
¢ Cap nhat hang th i cua ma tran trong s

new old

o Cap nhat phan t&r thir i chia vector bias

- Id
b = b +e,

I [} I
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Huan luyén perceptron nhiéu neuron

= Dw&i ky phap ma tran, luat hoc chuyén

thanh:
wnew - Wm'd_l_ EPT

hnew hﬂ!'d +e
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Vi du

= Bai toan nhan dang cam va tao trong bai 3

- - -

‘Pl=—]:f1=[ﬂ]’ 1P2 = lr-fz:[l]?

| y . |

= Khéi tao:

¢ Cac trong s6 cla mang va vector bias sé duoc
kh&i tao ngau nhién véi cac gia tri nho

W= [ﬂ.s -1 —0.5} , b =05
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Vi du

=« Bwére dau: ( 7 )
a = hardlim(Wp, +b) = hardlim| |05 _1 _0.5||-1|+0.5

= hardlim(2.5) = 1

= Tinhtoanl6i: e=1t-a=0-1=-1
= Cap nhat lai trong so

W = W% ep” = 05 _1 —0.5] + (D [1 -1 —1]
= =050 05| -
= Cap nhat lai bias:

b = b 46 = 05+ (~1) = —0.5
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Vi du

=« Bwdc l1ap thir 2 véi mau thir 2:

a = hardlim (Wp, + b) = hardlim ([_0_5 0 0_5] 1 | +(=0.5))

= hardlim (-0.5) = 0
= Tinh toan 16i: e
O Cép nhét:

fh—a=1-0=1

W = W4 ep” = [L05005]+1[11-1] = [051-0.5]

old

" = b +e=—-05+1 =05
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Vi du

= Bwée 1ap thir 3 véi mau thir 1: o

a = hardlim (Wp, + b) = hardlim {[@_5 1 _,[)_5] —_11 +0.5)

= hardlim (0.5) = 1
e=t—-a=0-1=-1

O Cﬁp nhét:

W' = W+ ep” = 051 —05] + (D [1 -1 -1
= [L052 05

old

™" = b 4 e = 05+(~1) = —05
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Vi du

= Néu tiép tuc cac bwéc lap, co thé tim dwoc ma
tran trong so va vector bias sao cho ca hai mau
dau vao déu dwoc phan loai dung

= Giai thuat sé hoi tu dén mot 1o giai

= Chu y rang bao déng quyét dinh khdng gidng
voi 1o giai & bai 3, tuy nhién ca hai van phan
loai dung cac mau dau vao
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Chirng minh tinh hoi tu cua mang

= Mac du luat hoc don gian nhwng lai rat hiéu
qgé va dam bao mang luén hoi tu sau mot
s0 bwoéc lap (knbng chirng minh)

m Céu’héi dat ra: Mang perceptron c6 thé giai
quyét nhirng bai toan nao ?
¢ Phan tach tuyén tinh (linearly separable)
¢ Vidu: cdng logic AND

= Tuy nhién trong thwc té, rat nhiéu bai toan
dir lieu khong phan tach tuyen tinh
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Khi di¥ liéu khéng phan tach tuyén tinh

= Vi du cong logic XOR

(oo [emrhm= = e Lo
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Ham muc tiéu

= Lam thé nao dé danh gia chat lwgng cia mét mé
hinh mang do6i v&i mot tap div liéu ?

= Thwée do danh gia:
¢ DO chinh xac (accuracy) = #correct / Total instances

o D0 sai sb (error) = #misclassified / Total instance = 1
— acc

= Trén thwe te véi div liéu thwe (target / output)
+ LOi mau (pattern error) = target — output
» Cac 16i ¢6 thé loai trv 1an nhau: Y |t; — o;] (L, loss)

» Cach str dung théng thwong: 16i binh phwong:Y.(t; —o; )? (L,
loss)

¢ Tong 16i binh phwong: = Pattern Errors = £ X (t;, — 0;)?
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Tong ket

= Kién tric mang perceptron

Perceptron Architecture

Input Hard Limit Layer
N\ A
® p[w —alv
Rx1 Sx 1
ToE M o | ]
Sx1
1= b N
R Sx1 S
\/ L J

a = hardlim(Wp+b)
a; = hardlim(n;) = hm‘dﬁm(f“’rp"'bf)
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MSE va RMSE

= Mean squared error (16i binh phwong trinh
binh)
¢ MSE = SSE / n (v&in 1a sO lwong mau trong tap
dir liéu)
= Root mean squared error (square root of
SSE)

¢ RMSE =+VMSE
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Muc dich cua viéc hoc

= Nguyén ly hoc: V¢&i tap dir lieu cho trwdrce, cap
nhat cac tham sb clia mang sao cho sai so dau
ra vOi dich 1a nhé nhat (MSE hodc RMSE)

= Qua trinh hoc cta mang: 1a giai bai toan téi wu
(hay tim cwec tri cia ham muc tiéu da bién) trong
khéng gian da chiéu

= Viéc hoc thworng khong thé giai truec tiep (do
di lieu Ion, viec phan tach di lieu phuc tap)
nén phai s dung cac thuat toan 1ap dé tim
nghiém can toi wu
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Qua trinh hoc

= Qua trinh hoc két thuc khi nao ?
¢ Khi s6 buéc 1ap da lén
+ Khi ham muc tiéu dat gia tri du nho

44



Tong ket

= Luat hoc:

T
Wrnew = Weld 4 ep

ld
b = b " +e

where e = t—a.
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Thwe hanh — Bai 1

= Bai toan: Cho hai cum di¥ liéu thudc vé hai 1&p.
D@ liéu 14 cac diém trong khéng gian 2 chiéu.
Cac I&p phan tach tuyén tinh.

= Nhiém vu: tao mdt mang perceptron dé phan
&p diF lieu
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Thwe hanh — Bai 1

= Cac bwéc can thwe hién
¢ Dinh nghia di¥ liéu vao va ra
¢ Thiét ké va huan luyén mang theo di liéu
¢ Vé bao dong phan tach dir liéu
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Thwc hanh — Bai 2

= Bai toan: D liéu 2 chiéu dwoc phan tach thanh
4 cum (twong rng voi 4 1op)

= Nhiém vu: tao mdt mang perceptron dé phan 4
I&p di¥ liéu véi dau vao 2 chiéu va dau ra 2
chiéu
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Thwc hanh — Bai 2

= Cac bwéc can thwe hién
¢ Dinh nghia di¥ liéu vao va ra
¢ Thiét ké va huan luyén mang theo di liéu
¢ Vé bao dong phan tach dir liéu
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