Chuong 2

LY THUYET NEN
TANG

2.1 Ly thuyét nén tang cia mé hinh tao sinh
dé6i nghich

2.1.1 Kién thic vé mang noron may hoc

e Mang noron da 16p dudc tao thanh bdi nhiéu noron dude to chiic
thanh cac 16p. Mang noron da 16p thuong c6 3 thanh phan: 16p dau
vao (Input layer), 16p an (Hidden layer), 16p dau ra (Output layer).
Mang noron da 16p thuong dudc goi 1a mang noron truyén thiang
(feedforward neural network). Muc tiéu ctia mang noron da 16p la
uée lugng cac ham f* . Vi duy, déi véi bai toan phan 16p, y = f* (z)
gan dau vao x dén nhém y. Mot mang noron da 16p sé dinh nghia
mot ham y = f (z;60) va hoc gia tri clia tham s6 § dé duge két qua
]a mot ham tuong duong té6t nhat. Mang noron da 16p déng vai tro
quan trong trong may hoc, né c6 mit trong nhiéu tng dung thuong
mai. Dién hinh nhu mang tich chap (convolutional networks) diing
dé nhan dang vat thé trong hinh anh 14 mot dang diic biét ctia mang

noron da 16p.



e Lan truyén ngudc: Qua trinh st dung mang noron truyen thing dé
nhan mot dau vao x va sinh ra mot dau ra ¢ duge goi 1a lan truyen
thang (forward propagation). Trong qué trinh huan luyén, lan truyén
thang c6 thé tiép tuc cho tdi khi n6 tao ra mot chi phi J (6). Thuat
toan lan truyen ngugc (back-propagation) cho phép thong tin tit chi
phi chiy ngugc lai trong mang, dé tinh toan do ddc (gradient).

e Khong gian an (Latent space) 13 mot khong gian ma cac diém dit lieu

tuong dong nhau thi sé 6 gan nhau hon.

e Ma an (Latent code):1a mot vecto dau vao chita cac dit liéu nén.

2.1.2 Mang tao sinh déi nghich GAN
e Generator

e Discriminator

2.1.3 Mang ndron tich chap CNN

e Filter layer
e Pool layer (Avg Pool, Global Avg Pool, Max Pool)
e Residual Block (Skip connection)

e Fully connected layer

2.1.4 Ham kich hoat Activation function

e ReLLU
e Leaky ReLLU

e Softmax



2.1.5 Thuat toan tbi uu

e (radient descent

e Stochastic gradient descent

e Adam

2.1.6 Xac suat théng ké trong bai toan may hoc

e Phan phdi ty nhién (Gaussian distribution) : Phan phoi nay c6 §
nghia quan trong va dudc ap dung rong rai trong cuoc soéong.Vi du:
néu ching ta lay ngiu nhién chiéu cao ctia 100 nguoi, sip xép tir gia
tri thap nhat dén cao nhat va vé thanh biéu do véi truc hoanh 1a
chiéu cao, truc tung la s6 luong ngudi c¢6 chiéu cao dé thi sé ducc
mot bieu do dang hinh chuéng. Day ciing chinh la dang bieu do cta
phan phéi chuan, biéu doé hinh chuéng. Vé cong thic, cho mot bién
x thuoc vao phan phéi chuan véi gia tri trung binh va do léch chuan

, chiing ta sé c6 ham mat do phan phoi xac suat sau day:

exp [ (x — u)2]

P (X = z|p,0%) = 52

1
oV/2r
Phan phdi dong nhat (Uniform distribution): Phan phéi dong nhat
14 mot dang phan phéi trong dé6 tat ca két qua c6 kha niang xay ra
la nhu nhau. Vi du: trong mot bo bai, ti lé rat duge moét 1a bai ¢
hinh trai tim hoac rut duge 1a bai ¢6 hinh kim cuong la nhu nhau.
Viéc tung mot dong xu hai mat ciing ¢6 phan phdi dong nhat vi ti
lé mat trén la mat ngtira hay mat sap 14 nhu nhau. Do thi biéu dién

clia phan phdi dong nhat sé 1& mot dudng thang nam ngang.

Entropy: Trong 1y thuyét thong tin, entropy ctia mot bién ngau nhién
la mtc trung binh ciia "thong tin", "su bat ngo", hoac "su khong



chic chan" von c6 trong cac két qua c6 thé ¢ ctia bién d6. Khai niem
entropy thong tin duge Claude Shannon dua ra trong bai bao "Ly
thuyét toan hoc vé truyen thong" nam 1948. Vi du: mot dong xu
khong dong nhat (biased coin) dugc tung lén c6 xac suat mit ngiia
niam trén 1a p, mit sdp ndm trén 14 1-p. Thi ldc nay sy khong chic
chin 16n nhat khi p = 1 khi khong c¢6 chiing ci nao xéc dinh mat
trén 1a mit ngita hay mit sap, entropy lic nay 1a bit 1. Sy khong
chac chan nhd nhat khi p = 0 hodc p =1 khi chtung ta da biét chac
mit ndo cia dong xu sé ndm & trén, entropy lic nay 1a bit 0. Khi p
thay doi sé dan dén gia tri clia entropy bién doi theo tit bit 0 dén bit
1.

Cho mot bién ngau nhién roi rac X, két qua c6 thé dude sinh ra la
T1, ..., T, VOi Xac suat xay ra la P, ..., P, , entropy ctia X dudc thé

hién qua cong thic sau:

n

H(X)=— Z P(x;)logP(x;)

1=1

Vi du: Hay ké cho mot ngudi ndo dé nghe vé thong tin ma ho da biét
roi, ngudi dé sé khong hoc them duge gi cd. Vi vay entropy trong
truong hop nay sé rat thap.

Nhung néu ké cho ngusi dé vé nhitng thong tin ma ngudi dé biét rat
it, hosic chua biét, thi ngudi d6 sé c6 dugc thong tin méi. Thong
tin mdéi nay c6 gia tri v6i ho. Nguoi d6 hoc duge dieu méi. Entropy

trong truong hop nay sé co gia tri cao.

Cross-Entropy: cho 2 phan phéi p va q, cross entropy do luong thong
tin trung binh can thiét dé nhan dang cdc mau ngau nhién tit q khi

st dung luge do ma hoa téi vu duge xay dung cho p.
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