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TOM TAT

Hoc may va hoc sau 1a Iinh vyc nghién ctru hién nay duoc rat nhiéu nha khoa hoc
quan tdm. Tuy nhién chung ta phai thira nhan rang thuc té 1a s& khong bao gio ¢ du tai
nguyén CPU hac RAM cho cac phan tich cua minh. Vi¢c sir dung dién toan dam may la
Iira chon rat hop 1y trong thoi diém hién nay. Tuy nhién thao tac trén ddm may va chay cac
md hinh ctia ban chua that sy dé dang ddi véi nhirng nguo1 maéi tiém hiéu, nén néu ban c6
thé khoi chay va twong tac véi dich vu ddm may ngay trén Rstudio thi that tién loi. Xuat
phat tir suy nghi nay t61 gidi thiéu mdt phuong phap tuong tac vdi dam may tur Rstudio.
Trong bai viét nay, toi tap trung vao viéc tiép can thyc hanh tao ra mot cach riéng dé thuc
hanh hoc sdu mang no-ron nhan tao trén dam may AWS. Két qua cua ctia nghién ctru nay
mo ra mot huéng tiép can voi 1ap trinh hoc sau vdi AWS, cung cép thém mot sy lua chon
cho nhitng ngudi mudn tham gia linh vuc nay.

Twr khoa: Dién todn ddm may, hoc may, hoc sau.
ABSTRACT

Machine learning and deep learning are the current research areas of great interest to

many scientists. However, we must admit that the reality is that there will never be enough
CPU or RAM resources for our analysis. The use of cloud computing is a very reasonable
choice in the present time. However, manipulating the cloud and running your models is
not really easy for novices, so it will be convenient if you can launch and interact with the
cloud service right on Rstudio. With this in mind, a method of interacting with the cloud
from Rstudio is recommended. In this article, I focus on taking a hands-on approach
creating a unique way to practice deep learning of artificial neural networks in the AWS
cloud. The results of this study open up an approach to deep learning programming with
AWS, providing an additional choice for those looking to enter the field.

Keywords: Cloud computing, machine learning, deep learning.
1. GIOI THIEU Neural Network) la mot trong nhiing
Trong mang no-ron, mang no-ron tich ~phwong phap chinh dé thyc hién nhén

chédp (ConvNets hay CNNs, Convolutional dang hinh anh, phan loai hinh anh. CNN
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duogc st dung rong rai trong mot s6 linh
vuc nhu phat hién déi twong, nhan dang
khuon mat [1], ..... Mang no-ron nhan tao
(Neural Network - NN) 1a mot mo6 hinh 1ap
trinh m6 phong cach thirc hoat dong cua
mang no-ron than kinh [2]. Két hop véi
cac ki thuat hoc sau (Deep Learning - DL),
mang no-ron nhan tao dang tré thanh mot
cong cu rit manh mé mang lai hiéu qua
t6t nhat cho nhiéu bai toan kho nhu nhan
dang anh, giong noi hay xtr Iy ngon ngit tu
nhién [3][4]. Piéu d6 ciing kich thich su
tim hiéu nhitng ngudi nghién ctru méi va
ké ca nhirng nha nghién ciru chuyén nghiép
trong nhiéu linh vuc khac. Co rat nhiéu
nghién ctru trude day trong viéc thuc hién
phén 16p 4nh v6i mang no-ron tich chap
nhung chu yéu xoay quanh tim hiéu mang
no-ron, cac ky thuat phan tich, nghién
clru cac Gmg dung thuc té tir mang no-ron
nhan tao nhu: Conceptual understanding
of convolutional neural network-a deep
learning approach [5], Deep Learning
Approach for Automatic Classification of
X-Ray Images using Convolutional Neural
Network [6].v.v...

Tuy nhién chua c6 nghién ctru nao gioi
thiéu day du vé viéc chay mo hinh mang
no-ron nhén tao trén nén dién toan dam
may truc tiép tr R. Van dé dat ra 1a 1am thé
nao dé twong tac tryc tiép dén cau triic cua
dién toan ddm may tur R, st dung dich vu
luru trix trén dam may dé chta dir liéu chay
cho cac md hinh, chay thuc nghiém mot sb
mod hinh mang no-ron dé biéu dién két qua
thuc nghi¢ém do.

Trong bai viét nay t6i trinh bay mot
hudng thuc hanh hoc sau mang no-ron tich
chap trén nén dién toan dam may. Cach tiép
can nay dugc thyuc hién trén co s& nghién
ctru tai liéu chon phuong phap don gian
nhat dé tién hanh thyc nghiém.
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Khi sir dung Rstudio két ndi voi may
chu dam may diéu nay giup chu dong hon,
bang cach chi twong tac voi Rstudio ma
van dat dugc cac muc dich khoi dong may
chu chay cac thuat toan hay cdc mo hinh
ma khong can phai ding nhap vao dich vu
dam may nhu cidch ma nguodi dung dam
may thuong lam. Nhat ky thé hién truc tiép
trén phién 1am viéc ctia Rstudio hodc c6 thé
xem lai nhat ky bang cach ding nhap lén
dam may va vao server Rstudio dé xem.

Phan tiép theo cua bai viét duge bd cuc
nhu sau: Trong Muc 2, trinh bay nhirng tim
hiéu vé dién toan dam may AWS, k¥ thuat
két ndi R véi AWS. Muc 3, noi vé CNN
téng thé, gidi thiéu 3 mé hinh co ban cua
CNN. Muc 4, trinh bay thuc nghiém chay
phan loai anh trén dam may AWS. Cudi
cung la két luan ¢ Phén 3.

2.NOI DUNG
2.1. Pam may AWS

AWS (Amazon Web Services) 1a nén
tang dich vu dién todn ddm may mang dén
kha nang tinh todn, luu trit co s¢ dir ligu,
phan phéi ndi dung va cac chic niang khac
[7]. Trong bai viét nay ching ta sir dung
AWS dé tao ra mot server Rstudio va dich
vu luu trir S3 dé phuc vu cho viéc chay
thuc nghiém cta ching ta & phéan sau.

2.2. Thao tac voi dam may AWS
truyén thong

Qua nghién ctru vé viée sir dung cac
dich vu AWS cho thay voi cach thao tac
nay toan bo déu dugc thuc hién trén giao
dién web cua nha cung cip. Tir viée ding
ky tai khoan sir dung dich vy, tao ra mot
may chi, cac so tay ghi chép cho dén thuc
hién viéc day dir liéu 1én cac may chu ao dé
chay cac mé hinh may hoc. Chung ta déu
phai thyc hién qua nhiéu cong doan, duyét
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qua cac ctra so giao dién thuc hién cac tuy
chon co san.

Tom lai nha cung cép di dat dugc
nhiéu tién bo va thanh cong 1n trong viée
dem dich vu ctia minh dén vé6i nguoi ding
mot cach don gian, dé st dung nhét, mic
du vay van con nhiéu khéau, nhiéu budc ciu
hinh dé str dung dich vu.

2.3. Ky thuat twong tac véi AWS tir
Rstudio

Dé thyc hién tuong tac voi dich vu dam
may AWS tir R trong nghién ctru can tao
mot tai khoan AWS, khi da dang ky thanh
cong, dang nhap vao tai khoan AWS cua
minh va vao bang diéu khién quan Iy IAM
dé tao ra cap khoa dung dé truy cap 1én dich
vu dam may AWS tir R. Luu ¥ rang chi c¢6
thé thdy thong tin cip khoa ctia minh vira
tao chi mot 1an dé luu né lai vao mot noi an
toan v&i ché do bi mat [8].

Bay gid trong nghién ctru ndy da c6 thé
thuc hién tuong tac tir R dén dich vu dam
may AWS. Tir day chung ta c6 thé thuc
hién céc thao tdc nhu: tao may chu, tao
thung chura dir liéu, déy dir liéu va chay céc
mod hinh may hoc thong qua cac doan ma.

Chting ta thuc hién dang nhap thong
qua cac bién méi truong chira thong tin
dang nhap.

library(aws.ec2)

Sys.setenv(

“AWS ACCESS KEY ID”=
“mykey”,

“AWS SECRET_ ACCESS _
KEY”="mysecretkey”,

“AWS DEFAULT REGION”
“us-west-1"

)
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Véi cach thao tac nay chung ta c6 thé
thuc hién tai may tinh ching ta mot cach dé
dang va chu dong.

2.4. To chirc dir liéu trén AWS

Trong nghién clru nay su dung dich
vu luu trlt don gian S3 cua dién toan dam
may AWS dé chtra dit liéu cho cac md
hinh hoc sau trong bai viét nay. Tao mdt
thung chtra cho dir li¢u véi tén mac dinh
la  sagemaker-<aws-region-name>-<aws
account number>.

session <- sagemaker$Session()
bucket <- session$default bucket()
prefix <- ‘r-batch-transform’

Sau khi chay cau 1énh trén chung ta
da c6 dugc ngan chua dir li€u trén AWS
v6i tén mac dinh cho tai khoan cua toi
la:  sagemaker-us-east-1-575208616377.
Chung ta s& dung dén n6 khi chay cic mo
hinh thyc nghiém.

2.5. Mang than Kinh tich chap

Mang than kinh tich chap (CNNs —
Mang no-ron tich chap) 1a mgt trong nhiing
md hinh Hoc sdu tién tién. N6 giup cho
chung ta xdy dung duoc nhimng hé thong
thong minh véi d§ chinh xac cao. CNN
dugc str dung nhiéu trong cac bai toan nhan
dang cac object trong anh [9][10].

- VGG19: VGG - 19 1a mang no-ron
tich chap dugc dao tao trén hon mot tri¢u
hinh anh tir co s¢ dir li€éu imagenet day
1a co s& hinh dnh bao gém 14 triéu hinh
anh dugc t6 chirc theo hé thong phan cip
wordnet, ddy 1a mang tryc quan gitp sinh
vién nghién ctru va nhiing nguoi khac
trong linh vuc nghién ctru hinh anh va thi
giac. Chung ta quan sat Hinh. 1. M6 td mo
hinh VGG-19.
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WGG-19 34-layer plain 34-layer residual
image image image
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output L 2 L 2 ¥ ~"'
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1 3x3 conv, 512 1 1 3x3 conv, 256 | |
] 3x3 conv, 256 | |
[ 3x3 conv, 256 ] [ 3x3 conv, 256
L 4 L 4
[ 3x3 conv, 256 ] 3x3 conv, 256
W
I 3x3 conv, 256 | I 3x3 conv, 256
1 3x3 conv, 256 | 3x3 conv, 256
[ 3x3 conv, 256 ] | 3x3 conv, 256
[ 3x3 conv, 256 ] | 3x3 conw, 256 |
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i pool, /2 [ 3x3conv, 512,72 | [ 3x3conv, 512,72 | -
. j i 3 v
[ 3x3 conv, 512 ] [ 3x3 conv, 512 | I
[ 3x3 conv, 512 ] [ 3x3 conw, 512
w w
| 3x3 conv, 512 | 3x3 conv, 512
[ 3x3 conw, 512 ] [ 3x3 conw, 512
i v
| 3x3 conv, 512 | | 3x3 conv, 512
] w
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I fc 4086 ] [ fc 1000 ] I fc 1000 |
W
| fc 1000 |

Hinh 1. Mé ta mé hinh VGG-19
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Mang luéi nay bao gdom 19 16p siu
va c6 thé phan loai hinh anh thanh hang
nghin loai ddi tuong nhu dong vat hoac dd
vat [9] v.v... Hinh anh RGB c6 kich thudc
¢d dinh (224 * 224) dugc cung cdp lam
dau vao cho mang nay, diéu dé co nghia
la ma tran c6 hinh dang (224,224,3). Qua
trinh tién xir Iy duy nhét da duoc thyc hién
1 ho trir di gia tri RGB trung binh tir mdi
pixel, dugc tinh toan trén toan bo tap huéan
luyén. Cac hat nhan co kich thuée (3 * 3)
dugc st dung véi kich thudce sai chan 1a 1
pixel, diéu nay cho phép chung bao phu
toan bo hinh anh.

Pém khong gian da dugc st dung dé
duy tri d0 phan gidi khong gian ctua hinh

stage 1 stage 2

stage 3

input output
— Z:AH: . . . " — —
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anh. Tong hop t6i da duoc thyc hién trén
ctra s6 2 * 2 pixel voi slide 2. Tiép theo 1a
Pon vi tuyén tinh dugc chinh stra (ReLu)
dé giéi thiéu tinh phi tuyén tinh nham 1am
cho md hinh phéan loai tdt hon va cai thién
thoi gian tinh toan vi cdc mo hinh trude do
sir dung ham tanh hodc ham sigmoid diéu
nay t6 ra tot hon nhiéu so voi nhiing diéu
d6. i trién khai ba 16p dugc két ndi day
du, trong d6 hai 16p dau tién co kich thude
4096 va sau d6 12 16p c6 1000 kénh dé phan
loai ILSVRC 1000 chiéu va 16p cudi cling
la churc nang softmax.

- ResNet50: Dé o cai nhin tong thé vé
ResNet ching ta quan sat Hinh 2. M0 ta chi

tiét kién trac mang no ron ResNet.

stage 4 stage 5

Hinh 2. Mé ta chi tiét kién tric mang no ron ResNet

“ID BLOCK” trong hinh trén la viét
tat cia tir Identity block va ID BLOCK x3
nghia 13 ¢6 3 khéi Identity block chong 1én
nhau. N6i dung hinh trén nhu sau :

Zero-padding : Input v6i (3,3)

Stage 1 : Tich chap (Convl) véi 64
filters voi shape (7,7), st dung stride (2,2).
BatchNorm, MaxPooling (3,3).

Stag 2 : Convolutiontal block st
dung 3 filter voi size 64x64x256, =3,

s=1. C6 2 Identity blocks vdi filter size
64x64x256, =3.

Stage 3 : Convolutional st dung 3

112

filter size 128x128x512, =3, s=2.
C6 3 Identity blocks vdéi filter size

128x128x512, {=3.

Stage 4 : Convolutional st dung
3 filter size 256x256x1024, f=3, s=2.
Co6 5 Identity blocks véi filter size
256x256x1024, f=3.

Stage 5 : Convolutional str dung 3 filter
size 512x512x2048, £=3,s=2. C6 2 Identity
blocks voi filter size 512x512x2048, f=3.

The 2D Average Pooling : st dung voi
kich thude (2,2).

The Flatten.
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Fully Connected (Dense) : st dung vao nim, nd cé téng cong 42 16p va ty
softmax activation. 1& 16i thép hon so v6i cac phién ban tién
nhiém. Sau khi thuc hién tit ca cac t6i uu
hoa Inceptionv3 dugc thé hién nhu Hinh 3.
Inception v3 ban dau dugc phat hanh Mo hinh InceptionV3.

- InceptionV3:

Input: 299x299x3, Output:8x8x2048

_________________________________________________________________________________________________________________________________

Qutput:

Convolution Input:
8xBx2048

AvgPool 299x299x3
MaxPool

Concat

Dropout

Fully connected

Softmax

Final part:8x8x2048 -> 1001

Hinh 3. M6 hinh InceptionV3

Inception V3 khoi dong dugce tao thanh  trude khi chung ta hdy xem chi tiét cac
tir 42 16p, cao hon mot chut so véi cac mau  thanh phan ma mé hinh Inception V3 duoc
V1 va V2 khoi dong truée d6. Nhung hiéu  1am bang gi.
quéa ctia mo hinh nay thuc sy rat an tuong. 2.6. Thue nghiém
Chung ta s€ di sau vao n6 mot chut, nhung 2.6.1 Chon dit licu

Hinh 4. Hinh dnh mét con voi dang di trong rirng cdy duoc Idy ngau nhién trén mang
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Trong bai viét nay, chung t6i tién hanh
thuc nghiém véi hinh anh 14y ngau nhién
trén internet 1a mot con voi dang di trong
rimg cdy nhu. Thuc hién dua hinh anh vé
dung dinh dang huan luyén ctia mé hinh 1a
224x224 pixel.

2.6.2 Cong cu

Trong thuc nghiém cua nghién cuu
nay str dung ngdn ngir 1ap trinh R trong
Rstudio, mdt tai khodn dién todn ddm may
AWS dé c6 thé cung cip may chi “t2.
micro” va dich vy luu trit S3, tép hinh
anh dinh dang jpg, m6 hinh phan loai anh

class_name class_description

1 n02504013
2 n01871265
3 n02504458

ISSN 2681 5-9945

Restnet 50 va céac goi thu vién “aws.ec2”,
keras, TensorFlow.

2.6.3 Kich ban chay

Hinh anh ngiu nhién dwoc chuan bi
v6i kich thude 224x224 dé phi hop véi mo
hinh. Tir R tao két ndi dén may chu trén
AWS. Sau d06, thuc hién doc hinh anh luu
trén S3. Cudi cung, chiing t6i s& chay phan
16p anh véi md hinh: ResNet50 da dugc
huén luyén véi dit liéu ca tra dung. Két qua
nhu hinh bén dudi.

- Phan loai cac 16p ImageNet voéi
ResNetS50:

Score

Indian_elephant 0.79484349

tusker 0.11192206

African_elephant 0.08656283

Hinh 5. Két qua chay thuc nghiém véi ResNet50

Dya trén két qua nay cho thiy
“n02504013 Indian_elephant 0.79484349”
1a két qua cao hon. Nghia 1 v6i hinh anh
dau vao ban dau khi cho phan loai véi mo

hinh ResNet50 thi gia tri n02504013 la
dang tin cay hon.

- Trich xuét cac tinh ning tir mét 16p
trung gian tuy y véi VGG19:

ing <PIL. JpegInagePlugin. JpegImagerile image mode=RGB 5ize=224x224 at 0x18300001F70>
values
base_model <tensorflow. python. keras. engine. functional. Functional object at 0x000001835CE73E80>

@ blockd _pool_features
nm [1, 1:14, 1:14, 1:512] 0441000 ...

Large array (100352 elements, 803 k)

ing_path "elephant. jpg"
model <tensorflow. python. keras. engine. functional. Functional abject at 0x000001835CE73910x
Ox Large array (150528 elements, 1.2 MB)

nm [1, 1:224, 1:224, 1:3] -84.9 -66.9 -54.9 -19.9 -11.9 ...

Hinh 6. Trich xudt tinh ndng tirmét 16p

Két qua trich xuit tinh ning tir mot
16p trung gian tiy y cho thiy tai 16p
0x000001835CE73910 ¢ 150528 céac yéu

114

t0 duoc trich xuat.

- Tinh chinh InceptionV3 trén mot
nhom l6p méi:
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a1
2
3
A
5
L&
7
8
=]

Anput_2

cornw2d
batch_mnormalization
actiwvatcion

conwZ2d_ 1
batch_mnormalization_1
activation_1

cornwzZzd__2
batch_mnormalization_2
actiwvation_2
max__poolingZ2d
comnvz2d__3
batch_normalization_=2
activation_3

cormvz2ad_a
batch_normalization_4
actiwvatiomn_ -4
max_poolingZ2d_1
convz2d__8
batch_mnormalization_8
acrtivation_8

conv2d_e

CconvzZ2d_o
batch_normalization_6
batch_normalization_9
activation_6
actiwvation_9
average__pooling2d
conmnv2d__5S

comnvz2d_7

conv2d_10

comnvZ2d_11
bartch_normalization_5
batch_normalization_7
batch_normalization_10
batch_normalization_171
activation_5
activartion_7
activation_10O
activatriomn_11

mi xedd

conmnvzZ2d_15
batch_normalization_15
activation_15
comnvzZ2d_13

CconvzZd_16
batch_normalization_13
batch_nmnormalization_16
activatrion_13

50 activation_16

51 awverage_ poolingz2d_1
52 cornwZd_12

Hinh 6. Két qud tinh chinh InceptionV3 trén mét
nhom I6p méi

Input_tensor: tensor Keras tuy chon
(tic 1a dau ra cua layers.Input()) dé sir
dung 1am dau vao hinh anh cho mé hinh.
Input shape: bd hinh dang tuy chon, chi
duoc chi dinh néu include_top 1a Sai (néu
khoéng thi hinh dang dau vao phai la (299,
299, 3) (v6i1 channels last dinh dang dix
liéu) hoac (3, 299, 299) (v61 channels
first dinh dang dir 1i€u). N6 phai c¢6 chinh
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xéac 3 kénh dau vao va chiéu rong va chiéu
cao khong dugc nho hon 139. Vi du: (150,
150, 3) s€ la mot gia tri hop 1¢. Optional
number of classes to classify images into,
only to be specified if “include top” is
True, and if no “weights” argument is
specified.

Nhin chung ca 3 mé hinh déu cho do
chinh xac rat cao. Tuy vao ting truong
hop, linh vuc ung dung ma chon mé hinh
phu hop dé dat duoc két qua t6t hon.

2.6.4 Thao luian

Pé lam tot h troc sdu trén dam mAy
AWS, chung ta can c6 hiéu biét vé& hoat
dong cua ching, hiéu vé thuat toan hoc séu,
hiéu vé linh vic nghién ciru trong thuc té
va sy sang tao. TAt ca phai dugc két hop
hai hoa dé tao ra mot mé hinh hoc sdu hoan
chinh. Trong nghién ctru nay, chiing t6i chi
su dung mot s6 md hinh hoc sau tur mang
no ron tich chép. Nhung trén thyc té, c6 rat
nhiéu loai md hinh hoc sau, vi vay dé c6 cai
nhin toan dién hon, ching ta c6 thé ap dung
cach tiép can nay cho cac loai md hinh hoc
sau khac.

3. KET LUAN

Chung t6i dd cb ging trinh bay mot
phuong phap tiép can twong tic véi cac
dich vu ddm may AWS tor R dé hoc sau
bang mot quy trinh don gian cy thé dé tao
ra cac san phém tor mo6 hinh hoc sau, cung
cap mot cai nhin hé théng cho nhitng ngudi
moi tim hiéu vé linh vuc hoc sdu va nhiing
ngudi lam trong cac linh vuc khac mudn
thuc hién n6. Tuy chua ddy da nhung né da
tao ra nhitng budc di dau tién va hing tha
cho viéc nghién ctru chuyén sau trong thoi
gian sip tdi.
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