TRi TUE NHAN TAO

Bai 13: Mang than kinh nhan tao (1)



NOi dung @

1. MOt chat vé qua trinh phat trién cda ANN
2. Perceptron

3. Huan luyén mot perceptron
* Thuit todn huan luyén Hebb
* Thuat todn huan luyén LMS

4. Sirc manh cua mot perception
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M6t chut vé qua trinh phat
trién cta ANN
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Sy phat trién cia ANN

= 1943: Warren McCulloch & Walter
Pitts cOng b cac nghién clru ly thuyét
vé hoat doéng clia mang than kinh tai
PH Chicago

= 1949: Hebb xuat ban quyén “The
Organization of Behavior”

= 1954: Minsky lam ludn an tién si vé
mo&t kién trdc mang than kinh

= 1959: Rosenblatt xay dung kién tric
perceptron tai DH Cornell (anh bén)
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Sy phat trién ciia ANN @

= 1960: Widrow va Hoff gidi thiéu thuat toan LMS

= 1961: Minsky viét quyén “Steps Toward Artificial
Intelligent”

= 1969: Minsky va Papert viét mot cong trinh danh gia thap
kha nang cua ANN

= 1982: Hopfield xay dwng mang c6 nhd, moét dang RNN
= 1982: Kohonen gidi thiéu mang tu té chirc (SOM)

= 1986: Rumelhart, Hinton & Williams gidi thiéu giai thuat
lan truyén nguoc 10i

= 1989: Yann LeCun (Bell Labs) gidi thiéu kién trdc mang
CNN so khai
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Su phat trién cha ANN

= 1997: Jurgen Schmidhuber gi&i thiéu LSTM (Long short-
term Memory)

= 2006: Geoffrey Hinton gi&i thiéu thuat toan huan luyén
hiéu qua cho DBNs (deep belief networks)

= 2012: Nhdm cua Geoffrey Hinton gay soc & cudc thi
ImageNet véi mot mang CNN siéu I&n va chién thang
cach biét 10-15% so v¢&i doi dung thu 2
= 500.000 no-ron, 60.000.000 tham s6
* Huin luyén 1 tuan vdi 2 GPU NVidia GTX 580

= 2012: Google Brain s&r dung mot CNN 1 ti tham s6 dé tu
hoc khai niém “con meéo” tir 10 triéu anh khong cé nhan
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Su phat trién cha ANN

= 3/2016: Google DeepMind gidi thiéu AlphaGo, st dung
mot thuat todn hoc sau tang cuong dé hoc choi va thang
vO dich thé gid¢i mon co Vay

= 12/2017: Google ra mat AlphaZero, hé théng tu hoc va
choi 3 game c& hoan toan khac nhau (chess, go, shogi) o
trinh d6 ma chua moét phan mém nao dat duoc

- Al phat trién cé nhanh hay khong?

- KHONG, ndm 1903 con ngudi cé chuyén bay dau tién (chi
khoang 37m), 66 nam sau con ngudi da dat chan lén Mat
trang. Al ra doi cach day 62 nam.

TRUONG XUAN NAM 7



Phan 2

Perceptron
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Té bao than kinh sinh hoc @

= Soma: than noron, nhan hodc phat xung dong than kinh
= Dendrites: day than kinh vao, dwa tin hiéu tdi noron

= Axon: dau day than kinh ra, ndi v&i day than kinh vao
hodc tdi nhan té bao ctia noron khac thong qua khdp noi

= Synapse: khdp kich |
hoat hoac kich thich NQdes of Ranvier  yyelin sheath
thon g tin H Axen - A A?(on hillock

Synapse

Cell body
Dendrites ]
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Té bao than kinh sinh hoc
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Perceptron

= Perceptron la mo6 phong cua té bao than kinh sinh hoc
* [Py, Py, P,] 18 vector dau vao vai p, = 1

= Wy, Wy,..., W] la vector trong so, w, = b
= BO tONg: n = pyWot+P,Wy+...4p W,

* P3ura: a=hardlims(n)=(s>0)?1:-1

" Pich:y

= Hoat d0ng: nhan dau vao, bien  —\ ~N
do6i thanh dau ra (ham kich hoat)

= Pay chi la moét trong nhiéu cach
mo phong, cacy twong khac:
= GRU
x |STM /U J
a=f(Wp+b)
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Ham kich hoat @

= S&r dung dé quyét dinh perception s& tra vé két qua nhu
thé nao
= Vi du nhw ham hardlim: khi ndo téng cac tin hiéu dau vao
duong thi ham tra vé 1, nguoc lai tra vé 0
= Thiét ké perception la thiét k€ md, cho phép ta co thé
thay doi ham kich hoat theo muc dich riéng, va cé rat
nhiéu loai ham kich hoat khac nhau cé thé s dung

a a
‘+1 ‘ +1
.l . i
0 J: -b/w: 0
""""""" -1 _1
a = hardlim (n) a = hardlim(wp+b)
Hard Limit Transfer Function Single-Input Aardlim Neuron
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Ham kich hoat

a = purelin(n)

Linear Transfer Function

a = logsig(n)

Log-Sigmoid Transfer Function
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.................

a = purelin(wp+b)
Single-Input purelin Neuron

=

..................

a = logsig(wp+b)

Single-Input logsig Neuron
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Phan 3

Huan luyén mot perceptron
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Thuat toan huén luyén Hebb @

= Khai tao [wg, Wy,..., W] ban dau ngau nhién

= Duyét toan b tap huan luyén:
= Néu a =y (két qua = dich): bd qua
* Nguoec lai: chinh w, bdi Aw, = a * x,

= Lap lai budc trén chirng nao con co sai

= P3c diém: s{- o
= Co tinh minh hoa o o
= Hoi tu néu cd nghiém )
» Khéng “t6i wu” )
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Thuat todn huan luyén Hebb

Budc| w, | w; | w, X4 X, f y
1 -2 1 2 0.5 1.5 +1 +1
-0.5 | 0.5 -1 -1
0.5 0.5 -1 +1

2 -1 | 1.5 | 25
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Thuat ton huan luyén LMS @

= Kh&i tao [wy, Wy,..., W] ban dau bang 0
= Duyét toan b tap huan luyén:

" Saisbe=y-f

* Chinh w, b&i Aw,=n *e * x

= L3p lai buwdc trén dén khi vector W khéng thay doi

= Chuy:
= LMS chi tinh tong tin hiéu (f = s)
= LMS hoi tu vé siéu phang t6i wu ngan cach hai tap mau (téng
binh phuong sai so [a nho nhat)

= Chon gia tri n bang bao nhiéu thi t&6t? Nho qua thi hdi tu cham,
I&n qud thi khdong 6n dinh
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Phan 4

S&rc manh ciia mot perception
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S&rc manh cua mot perception @

= MOt perception manh hon mdt cong logic co ban

= \/i du mdt perception dung ham kich hoat hardlim, 2 dau
vao,w; =1, w,=1
= Chon b =-1.5ta dwgc cong AND
= Chon b =-0.5ta duwoc cong OR

AT

\ 4 \ \

XX, XX, X
©b=-1. 5 © b=-0. 5 b=05
y =x; AND X, y =X, OR X, y = NOT x
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