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TOM TAT

Trong bai bao nay, tac gia sé sw dung cong nghé hoc sdu, cu thé ¢ day la sir dung cac ky
thudt trong mang noron tich chdp dé nhén dang doi twong, da doi twong va vi tri ciia doi twong
trong anh. Cac ky thudt CNN, RCNN, Fast RCNN, Faster RCNN trong mang no ron tich chap sé
dwoc gioi thiéu va mo phong, trich dan két qua so sanh dé danh gid hiéu qua trong viéc nhan dang
doi twong trong anh. Faster RCNN dwoc danh gid la thich hop hon nhdt dé nhdn dang va xdc dinh
Vi tri ciia doi twong va da doi twong trong dnh.

Tir khoa: Hoq Sdu; Mang No Bon Tich Chdp; Nhan Dang Pon Péi Tymag Trong Anh; Xdc Dinh
Vi Tri Cua Doi Twong Trong Anh; Nhdn Dang Da Doi Tuong Trong Anh.

ABSTRACT

In this paper, the author writes about Deep Learning Algorithm. A class of Deep Learning Network,
Convolution Neural Network applied to detecting and locating the single object or multi object in input
image. The methods such as RCNN, Fast RCNN and Faster RCNN with Convolution Neural Network will
be introduct and get result from simulation and other paper to compare and evaluate. Faster RCNN is the
best to choose for detection and location the single object or multi objects in input image.

Keywords: Deep Learning; Convolution Neural Network, Single Object Detection; Object Localization;
Multi Objects Detection.

1. GIOI THIEU

Tri tu€ nhan tao (Artificial Intelligence -

nhan dién khuén mat va su vat trén 350 triéu
birc anh va video duoc dang tai 1én Facebook

Al) gio xuat hién ¢ khip moi noi. N6 1a thu
dugc st dung dé tra 16i email ty dong trén
Gmail, hoc cach 1ai xe cho chung ta ngdi choi,
sip xép lai anh cta nhimg chuyén di choi
thanh tung album riéng biét, tham chi con
gitip quan 1y ngdi nha hay di mua sam. Tri tué
nhan tao c6 thé dugc hiéu don gian 1a dugc
céu thanh tir cac 16p xép chong 1én nhau, trong
dé mang than kinh nhan tao nam & dudi day,
Machine Learning nam & tang tiép theo va
Deep Learning ndm & ting trén cung.

Nam 2011, Google khoi tao du an Google
Brain v&i muc dich tao ra mgt mang than kinh
dugc hudn luyén bdi cac thuat toan Deep
Learning. Dy an nay sau d6 da chimg minh
duoc kha ning tiép nhan duogc ca nhitng khai
niém béc cao cia Deep Learning. Facebook
cling thanh 1ap AI Research Unit, don vi
nghién ctru vé Al sir dung Deep Learning vao
viéc tao ra cac giai phap hiéu qua hon giap

mdi ngay. Mot vi du tiéu biéu khac vé Deep
Learning trong thuc té 13 kha ning nhan dién
giong noi cua cac trg 1y 40 Google Now va
Siri.

Deep Learning dang ngay cang cho thay
mot twong lai diy hira hen voi tng dung vao
diéu khién xe ty 1ai hay robot quan gia. Mic
du cac san pham ndy van con nhiéu han ché
nhung nhiing thtr chung lam duoc hién nay
thuc su rat kho tuong tuong n6i chi vai nim
trude day; toe dd nang cip ciing cao chua timg
thiy. Kha nang phan tich dir liéu 16n va sir
dung Deep Learning vao cic hé thong may
tinh c6 thé tu thich nghi v6i nhimng gi ching
tiép nhan ma khong can dén ban tay lap trinh
cua con nguoi s€ nhanh chong mé duong cho
nhiéu d6t pha trong twong lai. Nhitng d6t pha
nay co6 thé 1a viéc thiét ké ra nhimg tro 1y 4o,
cac hé thong xe tu 14i hay sir dung vao thiét ké
dd hoa, sadng tac nhac, cho dén phat trién céc
nguyén liéu méi gitip robot thau hiéu thé gisi



xung quanh hon. Chinh vi tinh thuwong mai cao
ma cac cong ty 16n, dac biét 1a Google, ludn
wu tién cac startup vé robot va Deep Learning
trong danh sach thau tom cua minh.

Deep Learning noi riéng hay tri tu¢ nhan
tao ndi chung thuc su c6 rat nhiéu tng dung
tuy¢€t voi, nhung ching ta hién mdi chi dang ¢
giai doan dau phat trién né nén nhirng han ché
13 khong thé tranh khoi. Co 18 con phai chd
kha l4u nita nhimg hé thong AI “c6 tri giac”
méi thue sy xudt hién, nhung nhitng gi cac
cong ty 16n nhu Google, Facebook, IBM dang
lam hién nay cling twong tu v6i viée dat nhimng
vién gach dau tién mo dudng cho ky nguyén
Al trong nhiing thap ky toi.

CNN la mot trong nhitng thuét toan Deep
Learning cho két qua tot nhét hién nay trong
hau hét cac bai toan vé thi gidc may nhu phan
16p, nhan dang. Ké tir khi thanh cong cua
LeNet cua Yann LeCun cung cac cOng sy [3]
cong bd nam 1998 va ImageNet do Alex
Krizhevsky cung cong su céng bd vao nim
2012 [4], mang no ron tich chap (CNNs) da
trg thanh tiéu chuan vang dé phan loai hinh
anh. Tir thoi diém d6 dén nay, do sai 1éch cia
CNN da duoc cai thién dén mirc x4p xi bang
con nguoi.

Néu nhu chi can x4c dinh mot ddi tuong
don trong anh thi ta don gian chi can sir dung
mot mang CNN don gian. Nhung bai toan dat
ra 12 khi anh ¢6 nhiéu ddi tuong, vat thé trong
ciing mdt anh, bai toan tré nén rat phirc tap, ta
phai tim vi tri cua vat thé trong anh réi moi
tién hanh phan loai. Vi tri cua céc ddi tuong
c¢6 thé chong chéo nhau & cac bdi canh khac
nhau, ngoai tim hinh anh do1 hoi ching ta phai
xé4c dinh ranh giéi, su khac biét va mbi quan
hé vdi nhau.

Phan nay chung ta s& tim hiéu qua cac k¥
thuat chinh dugc sir dung trong phat hién phan
loai va xé4c dinh vi tri d6i tugng. Cu thé s& lan
luot gidi thiéu cac ky thuat ban dau cia mang
CNN va cac k¥ thuat phat trién sau d6 nhu
RCNN, Fast RCNN, Faster RCNN. Dudi day
1a cac k¥ thuat dugc sir dung dé xac dinh vi tri
va dbi tugng trong mang CNN:

— Xac dinh vi tri d6i tugng don ding
mang CNN don gian.

— K¥ thuat R-CNN.
— K¥ thuat Fast R-CNN.
— Ky thuat Faster R-CNN.

2. CAC KY THUAT SU DUNG DE
XAC PINH VI TRi VA POI TUQNG
TRONG MANG CNN

2.1 Mang no ron tich chip
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INPUT

CNN c6 kién triic duoc hinh thanh tir cac
thanh phan co ban bao gébm Convolution
(CONV), Pooling (POOL), ReLU, Fully-
connected (FC) vé mat xay dung kién trac
tong quat CNN duoc mé ta nhu hinh 1. CNN
1a thuat toan c6 kién trac bao gdm nhiéu ting
¢6 chirc nang khac nhau trong d6 tang chinh
hoat dong théng qua co ché tich chap. Trong
subt qua trinh huén luyén, CNN s¢€ tu dong
hoc dugc cac thong sb cho cac bd loc — tuong
mg 13 cac ddc trung theo timg cip do khac
nhau. Vi du trong bai toan phan 16p anh, CNN
s& ¢ ging tim ra cac thong sb tdi uu cho cac



bd loc twong tng theo thir tu pixel > edges >
shapes > facial > high-level features. Day
chinh 13 1y do ma CNN ¢6 duogc két qua vuot
trdi so voi cac thudt toan trude day.

2.2 Xac dinh vi tri d6i twong don diung
mang CNN don gian.

O day, thuat toan hoi qui dugc st dung
dé tang d6 chinh x4c cho cac bounding box dé
xac dinh vi tri cta d6i tuong, cac chi $6 (x0,
y0, chiéu cao, chiéu rong) cia bounding box
duoc hoi qui. Ta huin luyén mang véi anh d6i
tuong da duoc xac dinh cac chi $6 géc chinh
xéc vé bounding box va so sanh chi s6 hdi qui
v6i cac chi sb gbc dé tinh ra do sai 1éch cua
cac bounding box. Thong thuong chirc ndng
xac dinh vi tri s€ dugc thém vao 16p fully
connected ciia mang tich chap.

2.3 Ky thuat R-CNN
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Hinh 2. Mang CNN su dung ky thudt R-
CNN.

RCNN (Regions + CNN) la phuong phép
dung cac thuat toan tim kiém c6 chon loc dé
doan dugrc céc vi tri co the c6 ddi tuong trong
anh, goi la cac vung dé xuat. Cac vung ¢ dé xuat
nay s& dugc diéu chinh lai kich c¢& bang cac
thudt toan xur ly anh va cho vao cac mang
CNN di huin luyén sin. S lugng ving dé

xuat ndy co thé 1én téi 2000 ving trén mot anh.

Sau khi duge dua vao dau vao cta mang
CNN di huin luyén sin dé tinh toan feed
forward s& thu duoc cac dic tinh chap ciia moi
ving dé xuat, sau do tiép tuc hudn luyén SVM
dé xéc dinh duoc vat thé nao dugc chaa trong
ving dé& xuat d6. Cac ving dé xuit nay sé
duoc luu vao bd nhd. Cubi cung s€ dung cac
thuat toan hoi qui tuyén tinh dé hiéu chinh cac
gia tri cua céac vi tri cua dinh cta cac vung dé
Xuat.

Vi phai dua mét s6 lugng 16n cac ving dé
xuat vao mang CNN va xir Iy mot cach tuan
tw nén tdc d6 cia RCNN 14 rat cham.

2.4 K§ thuit Fast R-CNN
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Hinh 3. Mang CNN su dung ky thudt Fast R-
CNN.

St dung cac mang huén luyén sin dé feed-
forward cac vung du dodn, sé& tdn nhiéu thoi
gian bai véi mdi anh thuat toan tim kiém co
chon loc s€ cho ra hang nghin vung dy doan.
Ta sé& chi feed-forward mot 1an dbi véi anh gbc,
thu duoc cac dac tinh tich chap cia anh do.
Dua vao kich thudc cung vi tri cia cac vung
dy doéan d6i véi anh géc, ta s€ tinh toan duoc
vi tri cia vung du doan trong dic tinh tich
chdp. Str dung gia tri dac tinh tich chap cua
vung du doan, ta dg doan dugc vi tri cac dinh
ciia dudng bao ciing nhu vat thé nam trong
duong bao 13 gi. Di voi Fast RCNN, do chia
sé tinh toan giita cic ving trong anh, toc do
thyc thi ctia thuét toan da dugc giam tur 120s
mdi anh xudng 2s. Phan tinh toan giy ra
nghén chinh 1a phan dua ra cac ving du doan
dau vao, chi co thé thuc thi tuan ty trén CPU.

—1

Faster RCNN giai quyét vin dé nay bang
cach sir dung Region Proposal Network dé
tinh toan cac vung du doéan c6 doi tuong nay.

2.5 Ky thuat Faster R-CNN

Reglon Proposal
Network

ConvNet Feature map Rol pooling

Hinh 4. Mang CNN su dung ky thudt Faster
R-CNN.

Diém khac biét chinh giita faster RCNN
va fast RCNN la fast RCNN sur dung cac thuat
toan tim kiém c6 chon loc dé khoi tao vung dé
xuat con faster RCNN dung mang RPN dé
khoi tao ving dé xuat nay.



Thoi gian dé khoi tao cac ving dé xuét
duoc rat ngén lai rt nhiéu khi st dung RPN
so v6i thoi gian sir dung thuét toan tim kiém
¢o chon loc.

RPN str dung mot thudt toan siap xép cac
0 khu vuc goi 1a cac anchor va kiém tra cac
anchor nay c6 kha ning chtra cac dbi tuong
trong d6 hay khong.

Tuy theo ddi twong can xac dinh trong
mang ma ta c6 thé tiy bién kich thudc ciing
nhu s6 lwong anchor dé ting tinh hiéu qua cta
cua ky thuat nay.

RPN thuong c6 hai budce chinh:

Budc 1: Feed-forward anh qua mang thu
duogc cac dac tinh tich chap.

Budc 2: Sir dung cac ctra sO truot 1én cac
anh da lay duogc céc dac tinh tich chap.

3. MO HINH MANG VA TAP DU LIEU

M6 hinh mang VGGNet dugc phat trién
bdi Karen Simonyan va Andrew Zisserman
[1]. VGGNet di cho thay higu suat cia mang
s& phu thudc vao chiéu siu ctia mang. M6 hinh
mang tot nhat cia ho bao gom 16 16p
CONV/FC va diéu dic biét 1a n6 dong nhat vé
mit kién trac véi 3x3 convolutions va 2x2
pooling tir dau dén cudi. Mot diém yéu cia mo
hinh mang nay 1a s dung nhiéu by nhd va
thong sd, v6i hon 138 triéu trong sd va phai
can dén 24Mb cho mdi anh can xir ly. Cac
thong so chi tiét duoc trinh bay dudi bang 1.

Bing 1. Théng s6 mang CNN sir dung dé
nhan dién da doi twong.

Conv | 56x56x256 56*56%256 589824
Conv | 56x56x256 56*56%256 589824
Pool | 28x28x256 28*28*256 0

Conv | 28x28x512 28%28*512 1179648
Conv | 28x28x512 28%28*512 2359296
Conv | 28x28x512 28*28*512 | 2359296
Pool | 14x14x512 14*14*512 0

Conv | 14x14x512 14*14*512 2359296
Conv | 14x14x512 14*14*512 2359296
Conv | 14x14x512 14*14*512 2359296
Pool | 7x7x512 T*T*512 0

FC 1x1x4096 4096 102760448
FC 1x1x4096 4096 16777216
FC 1x1x1000 1000 4096000
Tong s trong sb: 138,344,128

Lép | Kich thwéc Bonhé | Trong sé
Input | 224x224x3 | 224*%224*3 | 0
Conv | 224x224x64 | 224*224*%64 | 1728
Conv | 224x224x64 | 224*224*64 | 36864
Pool | 112x112x64 | 112*112*64 | 0

Conv | 112x112x128 | 112*112*128 | 73728
Conv | 112x112x128 | 112*112*128 | 147456
Pool | 56x56x128 56%56*128 0

Conv | 56x56x256 56%56*256 294912

O phan nay ta sé& sir dung tap dir liéu MS
COCO [7], céac thudc tinh cta tap dir li¢u nay
nhu sau: 80 d6i tuong véi 330000 anh. Tap dir
liéu dwoc chia lam 3 phan véi 83 nghin anh dé
huén luyén, 41 nghin anh dé kiém tra chéo va
41 nghin anh dé d4nh gia do chinh xac.
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Hinh 5. M{t s6 hinh anh cia tdp dir liéu MS
COCO.



4. KET QUA MO PHONG

(a) (b)

Hinh 6. Anh két qud giita m6 hinh CNN don
thuan (a) va moé hinh dung ky thuat Faster
RCNN (b).

Tir 4 miu anh két qua trén ta c6 thé nhan
xét duge vu diém vuot troi cia mang CNN st
dung ky thuat Faster RCNN so véi mang
CNN khong st dung k¥ thuat Faster RCNN.
Cac anh duoc xur Iy qua mang CNN khong st
dung k¥ thuat Faster RCNN hau nhu nhan
dang sai hinh anh dau vao chira nhiéu ddi
tuong.

Tir cac két qua mod phong véi ki thuat
CNN, Faster RCNN da trinh bay ¢ trén va dya
trén cac nghién ctru & tai liéu tham khao s6 [5],
[6], [9], [10] dbi vé6i k§ thuat RCNN va Fast
RCNN, ta c6 thé xay dung cac bang danh gia
theo céc ti€u chi nhu kha nang nhan dang, kha
nang xac dinh vi tri va thoi gian xtr Iy nhu sau:

Bing 2. Panh gid kha nang nhdn dang doi

tuwong.

Kha nang nhan dang

K§ thut Anh chira Anl! chira
) mét déi | nhidu dbi
twgng tuwgng
CNN v Khong
R-CNN v v
Fast R-CNN v v
Faster R-CNN v v

Bdng 3. Danh gia kha nang xdc dinh vi tri.

Xac dinh vi tri

Ky thuat Anh ch}’ra Anl! chli:a
) mot doi | nhiéu doi
tuong tuong
CNN Khong Khong
R-CNN v v
Fast R-CNN v v
Faster R-CNN v v

Bdng 4. Danh gia thoi gian xur [y.

Thoi gian xir ly

Ky thuat Anh chira Anl! chua
) mot doi nhieu doi
tugng tugng
CNN ~0,1 NA
R-CNN ~50 ~50
Fast R-CNN ~2 ~2
Faster R-CNN ~0,3 ~0,3

5. KET LUAN

T cac két qua o phan 4, ta c6 thé duara
cac két luan nhu sau:




- K¥ thuat CNN d3 phan nao giai quyét
duoc bai toan nhan dang dbi tuong trong anh.
Tuy nhién voi ky thuat CNN chi dung lai &
anh chira mot d6i twong voi anh chira da d6i
tuong thi gén nhu khong thuc hién dugc.

- Nhung k¥ thuat Faster RCNN ra doi sau
do6 da khong nhiing khic phuc dugc khuyét
diém nay ma con ting dugc tbe do xir Iy va

kha ning mo rong ddi twong nhan dang cua
mang. Qua d6 ciing di cho thiy tiém ning cia
ky thut nay trong tmg dung hiéu biét moi
trrong xung quanh, ¢ day 1a mang CNN dung
ky thuat Faster RCNN hiéu duogc dbi tuong
trong anh 1a gi va biét duoc vi tri cua dbi
tuong trong anh tir anh dau vao.
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