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%  Gioi thiéu
%  No-ron McCulloch & Pitts

%  Perceptron

Giéi thiéu vé mang no-ron nhén tao

% Multi-layer perceptron (MLP)

% Két luan

#* Mang no-ron
#* LOp cac gial thuat may hoc tuw dong mo hinh tinh toan dua trén
cac mang no-ron sinh hoc
* Mang no-ron la mét nhom cac no-ron nhan tao (nut) ndi vai
nhau va xu ly thong tin bang cach truyén tin hiéu theo cac két
ndi va tinh 214 tr1 mo1 tai cac nat
% Mang no-ron nhan tao dugc huan luyén béng cac vi du (mau)

* Linh vyc ing dung: nhéan dang chit viét tay, nhan dang mat
nguol, nhan dang tleng no1, phéan loai van ban va xtr ly ngon ngur
tu nhién, diéu khién robot, dleu khién xe tu dong, etc.



%  Gioi thiéu
%  No-ron McCulloch & Pitts

Gi¢i thiéu vé mang no-ron nhan tao * ™

% Multi-layer perceptron (MLP)

% Két luan

* Lich su phat trién
#* MO phong suy luan cua bd nao nguoi
% Nghién ctru tt nam 1943: mo hinh no-ron McCulloch & Pitts
#* Perceptron (Rosenblatt, 1958): mo phong thi giac nguot
% (Gilra thap ni€n 1980: Mang no-ron
% Giai thuat lan truyén nguoc: Rumelhart, Williams, Hinton
% Mang SOM: (Kohonen, 1984)
#* Mang no-ron tich chap: Hinton, LeCun, Bengio
#* Mang SVM: (Vapnik et al., 1995)
% Deep learning: (Hinton et al., 2006)



*  Gi6i thiéu
% No-ron McCulloch & Pitts
Gi¢i thiéu vé mang no-ron nhan tao * ™
° ® d % Multi-layer perceptron (MLP)

% Kétluan

KDnuggets : Polls : Deployed data mining techniques

Poll

Which data mining techniques you used in a successfully deployed application?
[173 voters, 509 votes total]

Decision Trees/Rules (88) 17%
Logistic regression (74) I 15
K-means clustering (54) I 112
Association rules (48)

SVM (33)

Other methods (29)
Self-organizing maps (24)
Other clustering (24)
Hybrid methods (20)
Maive Bayes (19)
Nearest Neighbor (17)
Genetic algorithms (16)
Fuzzy methods (11)
Bayes nets (6)

None (1)
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% (3161 thidu

% No-ron McCulloch & Pitts

No-ron McCulloch & Pitts ¢ Pereepiron

% Multi-layer perceptron (MLP)

% Két luan

* No-ron: don vi tinh toan co ban
#* n ngo vao, 1 gia tri nguong (0) va 1 ngo ra (0)
* Wi trong SO
* g: ham két hop
* 1: ham kich hoat

u=g(x)= Ewixi +0
i=1

1
0= f(l/t) = ham sigmoid
l+e™"




No-ron McCulloch & Pitts

X1 X2 Out
0 0 0
0 1 0
1 0 0
1 1 1

% (3161 thidu

% No-ron McCulloch & Pitts

%  Perceptron
% Multi-layer perceptron (MLP)

% Két luan




No-ron McCulloch & Pitts

X1 X2 Out
0) 0 0
0 1 1
1 0 1
1 1 1

wq=1

% (3161 thidu

% No-ron McCulloch & Pitts

%  Perceptron
% Multi-layer perceptron (MLP)

% Két luan
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Perceptron

% Perceptron: 1 no-ron
* Dé xuat boi (Rosenblatt, 1958)
% Tuan theo mo hinh no-ron McCulloch & Pitts
* Perceptron véi gia tri ngudng ()
# n ngo vao, 1 gia tri ngudng va 1 ngo ra

#* Ham kich hoat: ham step

« (1061 thidu

No-ron McCulloch & Pitts

Perceptron

«  Multi-layer perceptron (MLP)

. Kétluan

u=g(x)= Zwl.xl. +0
i=1

-

Il u=0

0= f(u)=-

\O u<(
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% (3161 thidu

%  No-ron McCulloch & Pitts

Perceptron ¢ Perceptron

% Multi-layer perceptron (MLP)

% Két luan

# Perceptron khong gia tr1 nguong

#* PE don gian trong tinh toan: xem ngudng nhu trong s6 w, voi
ngd vao gia x, bang 1

% (n+ 1) ngo vao va 1 ngo ra

u=g(x)=> wx,
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% (3161 thidu

%  No-ron McCulloch & Pitts

Perceptron ¢ Perceptron

% Multi-layer perceptron (MLP)

% Két luan

% D1€n giai hinh hoc

* Cho 1 vec-to x = (X4, Xy, ..., X,), perceptron tinh toan ngo ra o
coO thé bang 0 hoac 1 cho phan 16p nhi phan

% Siéu phang = mo hinh phan 16p

Negative (-1)

Wy + WiXy + Wox; =0

n
_ oy .+ Positive (+1) l/l=g(X)=EWixi =O
i=0
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% (3161 thidu

%  No-ron McCulloch & Pitts

Perceptron ¢ Perceptron

% Multi-layer perceptron (MLP)

% Két luan

* Giai thuat huan luyén
# Tap huan luyén: {(x, yV), (x®, y?), ..., (xm, ym)}

% Tim cac trong so w; sao cho perceptron nhan vao x® thi tinh

toanngdrao=yY chomoii=1,2,...,m
% D1€n giai hinh hoc
* Tim siéu phang tach dir liéu sao cho mdi 16p dit liéu nam vé 1
phia cua si€u phang
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% (3161 thidu

%  No-ron McCulloch & Pitts

Perceptron ¢ Perceptron

% Multi-layer perceptron (MLP)

% Két luan

% Giai thuat huan luyén
x Tap huan luyén: {(x(V, yD), (x®, y@), ..., (x@, ym)}
% Tham sd n: tbc d6 hoc
% Truong hop tach roi tuyén tinh
* Khoi tao ngdu nhién céc trong s6 w;
* Moi cip (x©, y), perceptron nhan x® va tinh toan ngd ra o
torong ung

% Néu o !=y" thi cap nhat w;

w,=w,+n.(y;,—0,).x;,Vj=0.n
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% (3161 thidu

%  No-ron McCulloch & Pitts

Perceptron ¢ Perceptron

% Multi-layer perceptron (MLP)

x  Két luan
# Truong hop khong kha tach
% Tim siéu phang tot nhat co thé
% Cuc tiéu hoa 161 phan 16p
* Ham 106i:
] 2
E =F _ (1) (1)
(W)= E(Wy,w;,...,w, ) = S 2\ - g(x)
=1

#* Tim w dé cuc ti€u hoa E
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% (3161 thidu

%  No-ron McCulloch & Pitts

Perceptron ¢ Perceptron

% Multi-layer perceptron (MLP)

% Kétluan
# Truong hop khong kha tach
% (G1am gradient (standard)
% Khoi tao ngau nhién W;
* Cap nhat w; « v
o0E )
W, =w, =1 _— l l (

aWj aw,.




% (3161 thidu

%  No-ron McCulloch & Pitts

Perceptron ¢ Perceptron

% Multi-layer perceptron (MLP)

% Két luan

# Truong hop khong kha tach
» Giam gradient ngau nhién
* Thay doi luat cap nhat w; (luat Delta)
1. Chon ngau nhién 1 phan tir x¥ va cap nhat w;:
oFE

W . =w.—1—
J J
aw].

£ _ _(yu') _ g(x(i>)).x§.i)

awj

». Lap lai budce 1 cho dén khi hoi tu
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% (161 thidu

%  No-ron McCulloch & Pitts

Multi-layer perceptron ¢ perpon

%  Multi-layer perceptron (MLP)

% Kétluan
#* Mang no-ron truyén tién to1
\ \ 14 14 R E 0 E
% 2 tang ké nhau dugc két noi LK 21 ; 61
day du § :
r » Q | va 04
* MO1 no-ron : 02 .
» Ham két hop: tuyén tinh e YV Q‘ .
» Ham kich hoat: phi tuyén, kha A / . 5 \
v1 lién tuc %, > @ S @ Oy
% Sigmoid, hyperbolic tangle : : ;
r . : . 3N
% Cac no-ron dugc bo tri trong . . O
nhiéu tang Vao (L)
L " Tingra
. Tang an
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% (161 thidu

%  No-ron McCulloch & Pitts

Multi-layer perceptron ¢ perpon

%  Multi-layer perceptron (MLP)

% Kétluan

* Biéu dién dang ma tran
% X = (Xq, X0, ..., X)) 1 VAO
* k: sO tang
* 1;: O no-ron O tang thtr i
% u®: ngd ra trung gian cia cac no-ron tang thir i
% 00" ngd ra cla cac no-ron tang thir i

% WW: ma trin trong sb ctia cac no-ron tang thir i
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% (161 thidu

%  No-ron McCulloch & Pitts

Multi-layer perceptron ¢ perpon

%  Multi-layer perceptron (MLP)

% Kétluan
#* B1éu dién dang ma tran
(D 0 () [ [ o )
W].O Wl]. o oo Wlnl‘_l ufl) \ Ofl)
(1) (1) (1) . : .
W(l) . Wzo W21 e o Wzni—l u(l) — E O(Z) — :
: ' : () o0
(i) (i) (i) " K
MWuo Wi o Wan ) \ / \ /
Ma tran trong s6 cua tang th | Ngd ra trung gian u Ngd ra o
1 1 . .
ORI 740 RONEN 0 | o = f(u(.’))
X 0(1_1) J J
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Gi6i thiéu
No-ron McCulloch & Pitts
Perceptron

Multi-layer perceptron

Multi-layer perceptron (MLP)

* * * * *

Két luan

* Giai thuat huan luyén mang no-ron da tang (MLP)

* Ham 161
m
EW)=sEW, W, W)= % 3 (- g(x™)f
i=1

% Tim nhirng W dé cuc tiéu hoa 16i E

x Giai thuat lan truyén nguoc (back propagation)

24



Multi-layer perceptron

* Giai thuat lan truyén nguoc
#* Phuong phap giam gradient

1. Khoi tao ngau nhién cac W

2. Cap nhat W theo luat

W =W —npVEW)

Lip lai budc 2 cho dén khi hoi tu

* Tinh toan cac dao ham riéng

* * * * *

Gi6i thiéu
No-ron McCulloch & Pitts
Perceptron

Multi-layer perceptron (MLP)

Két luan
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Multi-layer perceptron

# Tinh todn cac dao ham riéng
# Cac no-ron cua tang ra

E=%(yb—0b)2 Ob =f;9(ub)

o d l o)
%0, = 80[9(2()@ 0,) ) (¥, —0,)
OF
= _(yb — 0y )-fb'(ub)-Oa
ow

a—b

* * * * *

Gi6i thiéu
No-ron McCulloch & Pitts
Perceptron

Multi-layer perceptron (MLP)

Két luan
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% (161 thidu

%  No-ron McCulloch & Pitts

Multi-layer perceptron ¢ perpon

%  Multi-layer perceptron (MLP)

% Kétluan

# Tinh todn cac dao ham riéng
# Cac no-ron cua tang an

oF

aM/a —b

OF
— f;y ' (ub )‘Oa
oo,

%=E E.f}c'(uk).wbek

do, ““\do,
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% (161 thidu

%  No-ron McCulloch & Pitts

Multi-layer perceptron ¢ perpon

%  Multi-layer perceptron (MLP)

% Kétluan

* LLuat cap nhat cac trong sO
#* Phuong phap giam gradient

% gradient dugc tinh trén toan bo tap huan luyén

oF Q 0F
=»—.f,'(u,).o,
oW, ;aab Jo o

% Phuong phap giam gradient ngau nhién

% gradient dugc tinh trén 1 phan tir chon ngau nhién tir tap
huan luyén
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% (161 thidu

%  No-ron McCulloch & Pitts

Multi-layer perceptron ¢ perpon

%  Multi-layer perceptron (MLP)

% Kétluan

#* Bi€u dién dang ma tran

# (Cac no-ron cua tang ra

T (e AT M|

% y 1 g1a tr1 ra muodn co (véc-to)

k \ \
* o™ : ng0 ra cua cac no-ron cua tang ra (tang k)
% .* : phép nhan element-wise (element-by-element)
% Néu ham kich hoat 1a sigmoid thi
(k) (k)
f'(l/t(k))=0 . (1—0 )
T 29




Multi-layer perceptron

#* Bi€u dién dang ma tran

# Cac no-ron cua tang an

OF
oW

y ®

VOl

oFE
9o

- OE

ao(i)

W(l+1) sk (

a (l+1)

F )

ok

(o)

orn)

Gidi thidu

No-ron McCulloch & Pitts

x  Perceptron

x»  Multi-laver perceptron (MLP)

«  Kétluan
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Két luan

% MO hinh no-ron McCulloch & Pitts

* Perce;

* (3141 t

ptron: don gian va da tang

huat giam gradient

* (3141 t

huat lan truyén nguoc

Gidi thi¢u

No-ron McCulloch & Pitts
Perceptron

Multi-layer perceptron (MLP)
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Két luan

Gidi thi¢u

No-ron McCulloch & Pitts
Perceptron

Multi-layer perceptron (MLP)

S Types of Exclusive-or Classes with Bocion SE
tructuré | pecision Regions Problem Meshed Regions Sl o
One Layer
=
¢
Half-Plane
Two Layers
Typically
Convex
Three Layers
Arbitrary
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