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dién hinh anh
Convolution Neural Network (CNN)
Céac Ung dung khéc
Téng két

Sa lugc

Convolution Neural Network (CNN)
m Nhin dién hinh 3anh
m Chu tric
m Cic Ung dung khac
[ Téng két
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Nhén dién hinh anh
Convolution Neural Network (CNN) Chu tric

Cac Ung dung khac

Téng két

Nhan dién hinh anh

Bai toan

Dau vio: hinh 3nh, biéu didn duéi dang ma tran (2 chiéu), moi
pixel dnh biéu thi tuong tng véi 1 phan ti cla ma tran.

Dau ra: Miéu ta (ngin gon) cta hinh anh

Vi du: khuén mdt ngudi — gidi tinh, tudi

3 Colour Channels

Height: 4 Units
(Pixels)

Width: 4 Units
(Pixels)
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Nhén dién hinh anh

Convolution Neural Network (CNN) 4u tric
Céac Ung dung khéc
Téng két

Gidi phap biang mang NN

Flatten ma tran biéu dién bdc anh thanh vector 1 chidu, rdi xtt ly
bang mang NN
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Nhén dién hinh anh
Convolution Neural Network (CNN) Chu tric

Cac Ung dung khac

Téng két

Spatial relationship

Flatten pha hay cAu tric biic dnh
M3i pixel trong dnh phu thudc vao cac pixel "hang xém". Flatten
lam mat di quan hé "hang x6m" (spatial relationship) nay

D6 phiic tap clia model

m Anh 256x256 — 256 x 256 = 65536 = 216 pixels
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Nhén dién hinh anh
Convolution Neural Network (CNN) Chu tric

Cac Ung dung khac

Téng két

Spatial relationship

Flatten pha hay cAu tric biic dnh
M3i pixel trong dnh phu thudc vao cac pixel "hang xém". Flatten
lam mat di quan hé "hang x6m" (spatial relationship) nay

D6 phiic tap clia model

m Anh 256x256 — 256 x 256 = 65536 = 216 pixels

m Linear model cin 2'° trong sb (weight)
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Nhén dién hinh anh
Convolution Neural Network (CNN) Chu tric

Cac Ung dung khac

Téng két

Spatial relationship

Flatten pha hay cAu tric biic dnh
M3i pixel trong dnh phu thudc vao cac pixel "hang xém". Flatten
lam mat di quan hé "hang x6m" (spatial relationship) nay

D6 phiic tap clia model

m Anh 256x256 — 256 x 256 = 65536 = 216 pixels
m Linear model cin 2'° trong sb (weight)
m model phdc tap — nhiéu trong s6 — tinh toan phic tap
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Nhén dién hinh anh
Convolution Neural Network (CNN) Chu triic

Céc Ung dung khac

Téng két

Giai phap

Tich chap (Convolution)

"Nhan" cic ma tran con (trai) vs ma tran tham sb (phai) dé ducc
mot ma tran mdi cha thong tin vé moi quan hé gilra cac pixel

"hang xém"
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Nhan dién hinh anh

Convolution Neural Network (CNN)
Cac Ung dung khac
Tong két

Giai phap-Tich chap

Convolutional Neural Network

O Conv 3x3 with stride=2,padding=0
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7x7 Image
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Nhén dién hinh anh
Convolution Neural Network (CNN) Chu triic

Céac Ung dung khéc

Téng két

Tich chap-hinh dung

Input image Convolution Feature map
Kemel

-1 -1 -1
-1 8 -1
-1 -1 -1
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Nhén dién hinh anh
Convolution Neural Network (CNN) 5 f
Ung dung khac
Téng két

Tich chap-Cong dung

m Gilt quan hé "hang x6m" (spatial relationship). Vi du, ma
tran tich chip phu hop cé thé gitp tim canh, nét cla anh.
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Nhén dién hinh anh
Convolution Neural Network (CNN) 5 f
Ung dung khac
Téng két

Tich chap-Cong dung

m Gilt quan hé "hang x6m" (spatial relationship). Vi du, ma
tran tich chip phu hop cé thé gitp tim canh, nét cla anh.

m Gidm dd I6n cha input, nhit I3 khi diing stride 16n.
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Convolution Neural Network (CNN)

Giai phap-Pooling

Pooling

Nhén dién hinh anh
Chu tric
Céac Ung dung khéc
Téng két

Tao ma trdn mdéi tir max/average cta cic ma tran con
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max pooling
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average pooling
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Nhén dién hinh anh
Convolution Neural Network (CNN) Cu triic

Céc Ung dung khac

Téng két

Pooling-hinh dung

N Pooling

Only non-negative Vﬂ\l

Rectified Feature Map
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Nhén dién hinh anh
Convolution Neural Network (CNN) 5 f
Ung dung khac
Téng két

Pooling-Cong dung

m Gidm dd I6n cla input — model don gidn hon, tinh todn
nhanh hon.
C6 thé coi nhu mdt cich gidm dé phan gidi clia dnh. Anh it
"nét" hon, tuy nhién vin di dé nhan dang.

Vuong Thiuy Duang Vai Mang Hoc sau va Ung dung (CNN & RNN)



Nhén dién hinh anh
Convolution Neural Network (CNN) 5 f
Ung dung khac
Téng két

Pooling-Cong dung

m Gidm dd I6n cla input — model don gidn hon, tinh todn
nhanh hon.
C6 thé coi nhu mdt cich gidm dé phan gidi clia dnh. Anh it
"nét" hon, tuy nhién vin di dé nhan dang.

m Gidm anh hudng clia 18i, vi chi chon max tir mét nhém pixels.
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ién hinh anh
Convolution Neural Network (CNN) Lriic
Céc Ung dung khac
Téng két

Padding

Filter Padding = Same
1 0 )
Stride X
0 {05 Output
0 0 0 0 0 0
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Nhén dién hinh anh
Convolution Neural Network (CNN) Cu triic

Céc Ung dung khac

Téng két

C4u tric mang CNN

Conv + Conv + Conv + Conv + FC FC  Output

Input Maxpool Maxpool Maxpool Maxpool
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an dién hinh anh

Convolution Neural Network (CNN) Cau tric
Céc Ung dung khic

Téng két

C4u tric mang CNN

m 4 layer diu (bén trai) k&t hop Convolution va Pooling dé trich
xut théng tin tdng quat (high-level feature) tir bitc anh dau
vao
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Nhan dién hinh anh
Convolution Neural Network (CNN) 0

C4u tric mang CNN

m 4 layer diu (bén trai) k&t hop Convolution va Pooling dé trich
xut théng tin tdng quat (high-level feature) tir bitc anh dau
vao

m Tiép theo, tap hop nhiing théng tin ndy vao vector 1 chiéu.
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Nhén dién hinh anh
Convolution Neural Network (CNN) Chu trd

Céc Ung dung khac

Téng két

C4u tric mang CNN

m 4 layer diu (bén trai) k&t hop Convolution va Pooling dé trich
xut théng tin tdng quat (high-level feature) tir bitc anh dau
vao

m Tiép theo, tap hop nhiing théng tin ndy vao vector 1 chiéu.

m Vector ndy 13 ddu vio cho mang NN bao gdm céc 16p
Fully-Connected (FC) (con goi la Dense).
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Nhén dién hinh anh
Convolution Neural Network (CNN) Cu tri

Céc Ung dung khac

Téng két

C4u tric mang CNN

m 4 layer diu (bén trai) k&t hop Convolution va Pooling dé trich
xut théng tin tdng quat (high-level feature) tir bitc anh dau
vao

m Tiép theo, tap hop nhiing théng tin ndy vao vector 1 chiéu.

m Vector ndy 13 ddu vio cho mang NN bao gdm céc 16p
Fully-Connected (FC) (con goi la Dense).

m Ngodi ra, c6 thé cé thém 1 16p softmax dé phan loai hinh anh.
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dién hinh anh

Convolution Neural Network (CNN)

©
Céac Ung dung khéc
Tong két

Softmax

probabilities
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Nhan dién hinh anh

Convolution Neural Network (CNN)

Ca dung khac

Téng ké

Softmax
P autoencodaer | 1Z].

—p Py=0x)
—> P(y =1|x)
—>P(y=2x)

— Py :3|x)
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Convolution Neural Network (CNN) Chu tric

Intermediate Ouput-Hinh dung
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Nhén dién hinh anh
Convolution Neural Network (CNN) Cu triic

Céc Ung dung khic

Téng két

Phan loai hinh dnh-Hinh dung

4

/4 Ny
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Nhan dién hinh anh
Convolution Neural Network (CNN) Cu triic

Cac Ung dung khac

Téng két

Image Segmentation (Phan chia hinh anh)
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Nhan dién hinh anh
Convolution Neural Network (CNN) Cu triic

Cac Ung dung khac

Téng két

Image Segmentation-Xe tu lai
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1 dién hinh anh

Convolution Neural Network (CNN) Cau tric
Céac Ung dung khéc

Téng két

Image Classification (Phén loai hinh anh)

1 83 41 54 63 16 93 33 4 33 01

What the computer sees

82% cat
15% dog
2% hat

1% mug

image classification



Nhén dién hinh anh

Convolution Neural Network (CNN) Cu triic
Céc Ung dung khéc
Tong két

Image Detection (Phat hién hinh anh)

Tutorial - Tensor flow Object Detection API

mouse: 73%

{ cell phone: 89%
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an dién hinh anh
Convolution Neural Network (CNN) Cau tric
Céac Ung dung khéc
Téng Kkét

CNN-Uu diém

m rit thich hop cho nhan dang hinh anh (> con nguai).
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an dién hinh anh
Convolution Neural Network (CNN) tric
Céac Ung dung khéc

Téng két

CNN-Uu diém

m rit thich hop cho nhan dang hinh anh (> con nguai).
m tiét kiém thai gian (c6 thé dung pretrained weight cho céc
layer dau)
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Convolution Neural Network (CNN)

CNN-Nhugc diém

m Cin nhiéu data

Vai Mang Hoc sau va Ung dung (CNN & RNN)



an dién hinh anh
Convolution Neural Network (CNN) tric
Céac Ung dung khéc

Téng két

CNN-Nhugc diém

m Cin nhiéu data

m Blackbox — chua thé chiing minh vé& kha ning convergent,
chua gidi nghia dugc model.
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1 hinh anh
Convolution Neural Network (CNN)

c
Cac L’J’n’g dung khac
Tong ket

Heo hay mdy bay

“airliner”

uong Vai Mang Hoc sau va Ung dung (CNN & RNN)



Xt Iy ngdn ngif tu nhién (Natural Language Processing - NLP)
Cau tric
Recurrent Neural Network (RNN) s, S M (ST

Sa lugc

Recurrent Neural Network (RNN)
m X& ly ngdn ngir tu nhién (Natural Language Processing - NLP)

m Cau tric
m Long Short-term Memory (LSTM)

Vai Mang Hoc sau va Ung dung (CNN & RNN)

Vuaong Thuy Duong



X Iy ngdn ngif ty nhién (Natural Language Processing - NLP)
Cau tric
Recurrent Neural Network (RNN) s, S M (ST

Xt ly ngdn ngit tu nhién

Bai toadn

DAu vio: vin ban (cau van, doan van), biéu di&n dudi dang chudi
chir/tlr ngir

DAau ra: Sic thai (sentiment), ban dich (vd: Viét — Anh), du doén
chit tiép theo (vd: autotype)
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X Iy ngdn ngif ty nhién (Natural Language Processing - NLP)

Cau tric
Recurrent Neural Network (RNN) Long Short-term Memory (LSTM)

Gidi phap biang mang NN

Coi chudi chif nhu vector 1 chiéu, rdi x& Iy bing mang NN

Van dé

Céc phan t&r trong mdt vector 13 doc lap (c6 thé xdo tron).
Céc chit trong chudi can dugc sip xép theo thir tu. Cac chir xép
trudc anh hudng dén cac chir sau.
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X Iy ngdn ngif ty nhién (Natural Language Processing - NLP)
Cau tric
Long Short-term Memory (LSTM)

Recurrent Neural Network (RNN)

Trang thai n (Hidden state)

Can mét "bd nhé" dé luu trit théng tin tir cac chif phia trudc
— trang thai an
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Xt ly ngdn ngit tu nhién (Natural Language Processing - NLP)
Cau tric

Recurrent Neural Network (RNN) s, S M (ST

Ciu tric Mang RNN

s W_ St = t - o
O:) —>—0 — Wr(f —
X

=
tad
w2
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Xt ly ngdn ngit tu nhién (Natural Language Processing - NLP)
Cau tric

Recurrent Neural Network (RNN) Long Short-term Memory (LSTM)

Ciu tric Mang RNN

m x 13 ddu vao tai budc t.
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Xt ly ngdn ngit tu nhién (Natural Language Processing - NLP)
Cau tric

Recurrent Neural Network (RNN) s, S M (ST

Ciu tric Mang RNN

m x; |3 dau vao tai budc t.

m 5. 13 trang thai 4n tai budc t. N6 chinh 13 bd nhé clia mang,
dugc tinh todn dua trén ca cic trang théi 4n phia trudc va
dau vao tai buéc dé: sy = f(Uxy + Wsi_1)
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Xt ly ngdn ngit tu nhién (Natural Language Processing - NLP)
Cau tric

Recurrent Neural Network (RNN) s, S M (ST

Ciu tric Mang RNN

m x 13 ddu vao tai budc t.

m 5. 13 trang thai 4n tai budc t. N6 chinh 13 bd nhé clia mang,
dugc tinh todn dua trén ca cic trang théi 4n phia trudc va
dau vao tai buéc dé: sy = f(Uxy + Wsi_1)

m o; 13 diu ra tai budc t
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Xt Iy ngdn ngif tu nhién (Natural Language Processing - NLP)
Cau tric
Long Short-term Memory (LSTM)

Recurrent Neural Network (RNN)

Ki tc ngén han-dai han

Ki rc ngdn han-dai han

Ngn han: vi tri db vat, chif truéc trong cau, - - -
Dai han: dia chi nha, dinh ly, - - -
Can quén di dé& nhé nhiing thit quan trong

Dich vin ban

Tam anh hudng cla tir di trude va tir di sau:
cling cdu > cung doan > cung van ban
Vi du:
m Ban that thong minh. — You are so intelligent.
m Dudng bng vira théng. Minh rira chén. — The pipe is
unclogged. Minh washes the dishes.
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Xt ly ngdn ngit tu nhién (Natural Language Processing - NLP)
Cau tric

Recurrent Neural Network (RNN) Long Short-term Memory (LSTM)

CAu tric Khdi LSTM

C, X) (+) G

X X
|

Lo L]l o |l o]

Wl wl w| w] "

Xt+1
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Xt ly ngdn ngit tu nhién (Natural Language Processing - NLP)
Cau tric

Recurrent Neural Network (RNN) Long Short-term Memory (LSTM)

C-line & Gate

)
)

Vai Mang Hoc sau va Ung dung (CNN & RNN)



Xt ly ngdn ngit tu nhién (Natural Language Processing - NLP)
Cau tric

Recurrent Neural Network (RNN) Long Short-term Memory (LSTM)

Coéng thic cho C

Cisy <

fi it 5) Ct = ft * Ct—l + it * éf/

Vai Mang Hoc sau va Ung dung (CNN & RNN)



Xt ly ngdn ngit tu nhién (Natural Language Processing - NLP)
Cau tric

Recurrent Neural Network (RNN) Long Short-term Memory (LSTM)

Coéng thic cho output H

hy
‘%ﬂ’ or =0 (W, [he—1,24] + bo)
- o] . ht = oy * tanh (Cy)

A
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Xt Iy ngdn ngif tu nhién (Natural Language Processing - NLP)

Recurrent Neural Network (RNN) (L:s:gtrslifort—term Memory (LSTM)

CAu tric Khdi LSTM

m X, 13 ddu vao tai budc t

m C; la "trang thai" (cell state) tai budc t, dugc coi nhu "bd
nhé dai han"

m H: ld dau ra tai buéc t, dugc coi nhu "bd nhé ngé/n han"

Vuong Thiuy Duang Vai Mang Hoc sau va Ung dung (CNN & RNN)



Xt ly ngdn ngit tu nhién (Natural Language Processing - NLP)
Cau tric

Recurrent Neural Network (RNN) Long Short-term Memory (LSTM)

CAu tric Khdi LSTM

X, 13 diu vdo tai budc t

C: la "trang thai" (cell state) tai buéc t, dugc coi nhu "bd
nhé dai han"

H; 1a dau ra tai buéc t, dugc coi nhu "bd nhé ngé/n han"

Ct = ft . Ct—l + Bt véi ft S [O, ]_], Bt S [—].7 ].] phU thUéC vao
Htf]_ va Xt.

f = 0 tuong ducng khéi dong lai b6 nhé hay "quén di"
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