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Bal 2:
MO hinh neuron
va
cac kien triic mang




Muc tieu

= MO hinh toan hoc co’ ban cua mét neuron

= Gidi thich tai sao cac neuron nhan tao cé thé
két noi v&i nhau dée tao ra mang neuron nhan
tao

= Minh hoa thao tac co ban cua mang thong
qua vi du



NOi dung trinh bay

MO hinh neuron
Neuron mot dau vao
. Neuron nhiéu dau vao
V. Céac lép neurons
. Mang da lép
\VI. Mot so6 vi du




NOi dung trinh bay

Mo hinh neuron




. MO hinh neuron

= M6 hinh dé xuat nam 1943 b&i McCulloch-Pitts

= Neuron sinh hoc c6 cac dac diém sau
¢ C6 mot hodc nhiéu tin hiéu dau vao
o Mirc d6 phu thudc vao céc tin hiéu dau vao khac
nhau
+ Khi tong kich thich dau vao vuot qua mét nguéng
neuron sé tao ra mot xung tin hiéu dau ra




Vi du moét neuron khi bi kich thich
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Hinh 2.2: Vi du hinh dang mét xung dién ap dau ra ciia mét no-rén khi bi kich thich




l. MO hinh neuron ,
11.1 Cac thanh phan co’ ban

= M6 hinh mang neuron géom 3 thanh phan
+ Hé thdng ghép ndi than kinh (synapse)
¢ BO coOng
¢ Ham kich hoat




1. Neuron mét dau vao

1.1 Cac thanh phan co ban

= Neuron moét dau vao
o Dauvao lamotsd p
¢ Trong sO w
¢ Bias b

* b va w la cac tham sb cé
thé thay déi theo mot luat
hoc dé quan hé gitra dau
vao va dau ra dat duwoc
mot muc dich nao do

o Ham truyén dat f

* Duoc Iuﬁa, chgn boi
nguwoi thiét ké mang
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Figure 2.1 Single-Input Neuron

a = flwp+b)



I. Neuron mét dau vao
1.2. Ham truyén dat

= Cac neuron sty dung ham ngwéng con dwoc
goi la neuron McCulloch-Pitts do cac tac gia
nay dwa ra vao nam 1943
= Ham ngwéng
¢ © Don gian
+ ® khong ton tai dao ham tai u = 1 nén khang thé
str dung mét s6 pp dwa trén Gradient
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I. Neuron mét dau vao
1.2. Ham truyén dat

= CO thé 1a ham tuyén tinh hodc phi tuyén

=« DPwoc lwa chon dé théa man mét s6 dac tinh
cua bai toan

= Mot s6 dang ham truyén dat
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I. Neuron mét dau vao
1.2. Ham truyén dat

: — -

-b/w 0
______________ e
a = hardlim (n) a = hardlim(wp+b)
Hard Limit Transfer Function Single-Input hardlim Neuron
(i il

a = purelin(n) a = purelin(wp +b)

Linear Transfer Function Single-Input purelin Neuron
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I. Neuron mét dau vao
1.2. Ham truyén dat

i
___________ b
" | L
T 1
a = logsig(n) a = logsig(wp+b)

Log-Sigmoid Transfer Function ~ Single-Input logsig Neuron
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I. Neuron mét dau vao
1.2. Ham truyén dat

= Ham logsig hodc sigmoid |a ham truyén dat
dwoc sty dung nhiéu nhat.

= Ham c6 dang dong bién, c6 thé coi la trung
gian gitka ham tuyén tinh va ham ngwong
¢ A: hé sb dbc
¢ Khi a => vd cung, f(u) tién dén ham nguwéng

= CO wu diém so v&i ham ngwéng |a ton tai
dao ham

) logsig, (u) = :

l+e

14



II. Neuron mét dau vao
1.2. Ham truyén dat: vi du logsig

Hinh 2.6: Ham truyén dat logsig v6i cac hé sé déc a khac nhau
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I. Neuron mét dau vao
1.2. Ham truyén dat

= Ham logsig c6 gia tri dau ra trong khoang [0, 1]

= Trong trwdng hop can dau ra co gia tri am, ta
dung tansig thudc [-1, 1]

HH —au

—€

f(u)=tanh, (u) =

e™ +e ™

=2-logsig,, (u) -1

Hinh 2.7: Ham truyén dat tansig v6i céc hé sé déc a khic nhau
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I. Neuron mét dau vao
1.2. Ham truyén dat

. MATLAB
Name Input/Output Relation Icon :
P P Function
.. =0 <0 .
Hard Limit “ ! T hardlim
a=1 =
. . = =1 =0 :
Symmetrical Hard Limit N " :F hardlims
a =+l nz0
Linear a=n |7£ purelin
a=0 n<0
Saturating Linear a=n 0£ngl Z satlin
a=1 n= 1
a = =1 -]
Symmetric Saturati | .
¥ Li:lea.r urating a=n =1=n=<l |7£ satlins
a=1 n=1
1
Log-Sigmoid .= — S logsig
+e =]
Hyperbolic Tangent - .
Y S g a = e_ e_ﬂ j’—. lansig
Sigmoid b
a=0 n=<0
Positive Linear slin
a=n 0<n ‘Z po
- =1 uron with
Competitive “ pedron Wit ma C compet
a = 0 all other neurons

Table 2.1 Transfer Functions
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I1l. Neuron nhiéu dau vao
111.1 MO hinh chung

Inputs Multiple-Input Neuron

= Thong thwong mot  — ~
neuron cO nhiéu
hon mo6t dau vao P

i P>
= MOt neuron cO R Ps

dau vao dwoc biéu
dién nhw sau Pr

¢ Kich thichP1-P2:--Pr \_ J U Y,
o CAc trong sO; Wy |:W) 2. g a=f(Wp+b)
¢ Bias: b

e Dau vao cua
neuron: n = w, \p,+w, ,ps+--+w, ppp+b.

n=Wp+b 18



I1l. Neuron nhiéu dau vao
I11.1 Cach bieu dién gon

Inputs Multiple-Input Neuron Input Multiple-Input Neuron

r N7 A r N A

a

'\‘ ) L

a=jf(Wp+b) a=f(Wp+b)

Abreviated Notation
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IV. Kién trdc mang neuron
V.1 Lé&p cac neuron

Inputs Layer of S Neurons

r N A\

a,
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IV. Kién trdc mang neuron
IV.2 Cac ky phap viét gon

ﬁ Sx1

a=f(Wp+b)
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IV. Kién trdc mang neuron
V.3 Mang neuron da Iop

Inputs First Layer

N7
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gl=1f: [WEHJ +h!}

T
Second Layer Third Layer
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W g2 ol W gl 2
Lszz l[}aj].
1 1
v 'x v . v

a* =13 (Wia+bh3)

a’ = £ 3(W3f 2(W2f | (Wip+b!)+b2)+b?)
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IV. Kién trdc mang neuron
V.3 Mang neuron da I&’p — bieu dien gon

-
Hidden Layers Output Layer
First Layer Second Layer Third Layer
ha e N
al al al
\ - .5".«:1'l W2 nZ .S*xlb W2 nd 5'3:1'
Sxi f T x1 £ s Fx f
-}' I—E-}' 1= b?
kY 5u1 .5-2 %1 53
J N J J
al =f1(Wip+b') a2=f2(W2a!+b?) a® = f3(Wia2+h?)

a® = f3(Wif2(W2f | (Wip+b!)+b2) +b?)
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Vidu 1:

= Mang neuron c6 dau vao 1a 2.0, trong so la
2.3 vabias la-3

¢ Tinh dau vao ctia ham truyén dat ?
e Tinh dau ra cGia neuron ?

= Tra loi
+ Dau vao cua ham truyén dat
n=wp+b = (23)(2)+(=3) = 1.6

+ Dau ra: khong xac dinh vi khdng dinh nghta ham
truyén dat
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Vidu 1:

= Mang neuron c6 dau vao 1a 2.0, trong so la
2.3 va bias la -3
¢ Tinh dau vao cta ham truyén dat ?
¢ Tinh dau ra cGa neuron v&i cac ham truyén dat

For the hard limit transfer function:
=« Tra loi a = hardlim(1.6)= 1.0
. For the linear transfer function:
a = purelin(1.6)= 1.6
i. For the log-sigmoid transfer function:

|

l+e¢

= 0.8320

a = logsig(1.6) = —
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Vidu 2:

= Mang neuron c6 dau vao 1a 2.0, trong so la
2.3 va bias la -3
¢ Tinh dau vao cta ham truyén dat ?
¢ Tinh dau ra cGa neuron v&i cac ham truyén dat

For the hard limit transfer function:
=« Tra loi a = hardlim(1.6)= 1.0
. For the linear transfer function:
a = purelin(1.6)= 1.6
i. For the log-sigmoid transfer function:

|

l+e¢

= 0.8320

a = logsig(1.6) = —
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Vidu 3

= Cho Neuron hai dauvaob =12, W=[32]; p

+(12) = -18.

=[5, 6]"
= Tinh dau ra ctia neuron v&i cac ham truyén
dat sau
_ _ _5
n=Wp+b = [32] .

1. a = hardlims(-1.8)= -1

ii. a = satlin(-1.8) = 0

1ii. a = tansig(-1.8) = -0.9468
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Vidu 4

= Mét mang neuron c6 6 dau vao, 2 dau ra
= Dau ra nam trong khoang [0, 1] va la cac
bién lién tuc
= Hay xac dinh kién tric mang
¢ Bao nhiéu neuron
¢ SO chiéu clia ma tran trong so
¢ Kiéu ham truyén dat
¢ Bias ?
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Vidu 4

= Tra loi
¢ Hai neuron: méi neuron cho mét dau ra
+ Ma trén trong s0 c6 hai hang twong &ng véi hai
neuron, 6 c6t twong rng v&i 6 dau vao
o Ham truyén dat Ia ham lién tuc, nén pht hop nhat
a logsig
o Khong da thong tin dé xac dinh bias
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Gi¢i thiéu cong cu Matlab Toolbox NN
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Input  Sat. Linear Layer Linear Layer
r N
W]“ nll
AT~
ot
P 1 |
n,
)3 Plj’r
W, 1
2 T b ,
/| / N\ J
a = satlin(Wp+b') a’ = purelin(W’a'+b’)
wii=2,w,=1,by=2,by==1,wi,=1,w,=-1,b; =0
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