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Bai 15: Mang than kinh nhan tao (2)
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Mang cac perceptron

Hoc sau (deep learning)
Mang tich chap (CNN)

BO tw ma hda (autoencoder)

Bat dau vdi hoc sdu nhu thé nao?
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Phan 1

Mang cac perceptron
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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
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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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Han ché ciia mot perceptron

= Khéng giai quyét duoc bai todn XOR
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Mang cac perceptron @

= Cac perceptron cé thé két ndi védi nhau thanh mang luwdi
va mo phong cac luat logic

First Boundary:

al = hardlim([_1 o]p +0.5)
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Mang cac perceptron @

= D3c tinh xap xi van nang: mang neural nhan tao 1 |&p an
c6 thé xap xi ham s lién tuc bat ky

= Huan luyén: lan truyén nguoc 10i

1%t Layer 2" Layer 39 Layer
(input layer) (hidden layer) (output layer)

wit

h,m
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Ban chat viéc huan luyén

= Loi = ham danh gia
= Hudn luyén ~ cuc tiéu héa ham sb

= Y twong: di nguwoc hwdng dao ham
" Gradient descent
= Stochastic gradient descent
" Minibatch gradient descent

J(69,0,) o
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Phan 2

Hoc sau
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Hoc sau @

= Ban chat [a ANN cé nhiéu [&p
= Tai sao ngay trudc khong nghi dén?
= Quy mé mang qua I&n: moét ANN cé 1000 dau vao, 2 16p an 500
nat, 10 dau ra sé cé 2,5 ti tham so
= Quy mO mang I&n doi hdi cdng suat tinh toan I&n
= Sy suy giam qua nhanh cua gradient trong cac thuat toan tap
huan
= Piéu chinh:
= Kién trdc mang
* Thuit todn huan luyén
= Y d6 thiét ké cda tirng 16p
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: hidden layer 1 hidden layer 2 hidden layer 3
input layer

output layer

TRUONG XUAN NAM 11



Phan 3

Mang tich chap (CNN)
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Convolutional Neural Networks @

= CNN st dung 3 y tudng chinh dé diéu chinh ANN:
= LRF (local receptive fields)
» Chia sé trong so cung |&p (shared weights)
= Pooling

Linear Object
Convolutions Pooling Convs Classifier Categories / Positions

> { Q yat (xi,yi)

S 4 Pateaw

Input data

A{ C%m}’ }at (xk,yk)

C3 feature maps

s
C1 feature maps
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LRF (local receptive fields) @

= Thay vi két n6i day du gitra 2 I&p mang lién tiép, mot
neural & I&p sau chi két ndi v&i mot vung cua |&p trudc
(goi la vung LRF cua neural do)

* Truot LRF qua toan bo |&p trudc tao thanh |&p sau
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LRF (local receptive fields) @

= Néu anh c& 28x28 va vung LRF c& 5x5 thi |&p phia sau sé&
la ma tran perception cd 24x24

= Muc dich ciia LRF: giam s6 tham s6 cla mang hinh thanh
tang features co ban cda anh

a Q020000 first hidden layer
[alalelels ) DO OO OO0 000000000000C '
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Chia sé trong so cung Iop

= TAt ca cac neural thudc cung I&p sé dung chung trong so
va bias

= Nhu trong vi du trudc, tat ca 24x24 neural déu dung
chung ma tran trong s6 W va hé s6 b (bias)

= Nhw vay output cua neural (j,k) sé la
4 4
f(b + Z Z wf,maj+f,k+m)
1=0 m=0

= Viéc chia sé trong s6 nay dam bao tat ca cac features cla
tang nay duoc xt ly nhu nhau

= Tang toc do tinh todn trong trwong hop st dung cac phép
toan ma tran cua GPU
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Pooling

= Tang pooling nén dé ngay sau tang convolution

= Anh xa mét vung trén |&p trudc thanh 1 neural & 16p sau
bdi mot ham gian don nao dé (vi du: ham max, ham
average,...)

hidden neurons {output from feature map)

max-pooling units
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Pooling @

= L&p pooling cho phép giai quyét van dé sai léch (nho) cla
cac feature

= Giam kich c& cua mang

= Chd y: max pooling ludn la tot nhat

28 x 28 input neurons 3 x 24 x 24 neurons

3% 12 % 12 neurons

;;;;;;
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Cac tang khac @

= Cac |ldp sau cung cua mang thuong la cac [&p ANN thong
thuwong, két noi day du

= Riéng I&p cudi cung cd thé la softmax néu bai toan la loai
phan I&p xac suat

Convolution Fully connected
- A A
-
-
— =
LO (Input) Ll L2 L3 L4 F5 F6
B12x512 256x256  128x128 64x64 32x32 (Output)
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Alex-net @

= C4 model pre-trained san, cd thé tai vé dé si dung vao
nhirng muc dich khac

container s

; motor scooter
ip

mite container motor scooter | legpard

3 black widow lifeboat go-kart jaguar
cockroach amphibian moped cheetah

tick fireboat bumper car ']7 snow leopard

starfish drilling platform golifcart Egyptian cat
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Phan 4

BO ty ma hoa (autoencoder)



BO tw ma hoa

LA

TRUONG XUAN NAM



BO tw ma hoa

= Cac layer h, h’ va h” thuc
chat l1a s m3 hda cla dir

liéu dau vao | e /
Layer 4 Decoder
= N&i cach khac, hé thong tu SN 2D
anh xa cac mau trong khong
gian n chiéu dau vao sang
mot khong gian c6 sb chiéu
tuy chon

Layer 2 Encoder

Layer 1 Encoder

= KTthuat nay cho phép giam
s6 chiéu mot cach hiéu qua
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Phan 5

Bat dau vdi hoc sdu nhu thé
nao?
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Tim hiéu @

= Hoc va hiéu moi th trén giay
* Hoat dong clia mang: truyén thang (feed forward), tai phat
(recurrent),...
= Cac thuat todn tap huan: back-propagation, SGD,...
= Y nghia cla cac siéu tham sé
= Cac ki thuat hiéu chinh mang (kho)
= Pirng co 1ap trinh
= R4t phirc tap
= R4t dé sai va kho phat hién
* T6n nhiéu thoi gian
= Khong tai st dung duwo'c
= Trwc quan: https://playground.tensorflow.org
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https://playground.tensorflow.org/

Lap trinh @

= S dung cac framework cé san

= Moi framework cé hay do riéng
= Chon cdi nao phu hop vdi kha nang lap trinh hién tai
= Khdng cau toan, néu sau mot thoi gian thay khong hop thi
chuyén qua cai khac
* Dt liéu hau nhu chia sé dwoc gitra cac framework
* Chi phai lap trinh lai
= Hau hét s&r dung python, cdc tai liéu cling vay
= Pé xuat:
* Theano (python)
* TensorFlow (python)
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Lap trinh @

= Néu khdng dung python cé thé can nhac:
= Caffe (C++)
= CNTK (C#)
= Torch (Lua)
" Deeplearningdj (java)

= Chu y: ngoai trir Theano viét bang python, cac framework
khac chd yéu viét bang C++

= Nén bat dau v&i mot bai todn cu thé va di nho, chang
han MNIST hoac Iris

= C6 GPU: tang tdoc d0 huan luyén gap nhiéu lan
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