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Tom tit:

Deep Learning la thuét toin dwa trén mdt sé y twéng tir ndo bd t6i viée tiép thu nhiéu ting biéu dat, ca cu thé 1an
triru twong, qua do lam ré nghia cia cac loai dir liéu. Deep Learning dwgc wng dung trong nhan dién hinh anh,
nhén dién giong néi, xir Iy ngdn ngir tw nhién. Hi¢n nay rit nhiéu cac bai toAn nhin dang sir dung Deep Learning, vi
né c6 thé giai quyét cac bai toan véi s6 lrgng 16m cac bién, tham so kich thwéc diu vao 16m véi hiéu ning ciing nhw
dd chinh xac vuot trdi so véi cac phuwong phap phan 16p truyén thong, xay dung nhitng hé théng thong minh véi
do chinh xac cao. Trong bai bao nay, cac tac gia nghién ciru mang no ron tich chap (CNN - Convolutional Neural
Network) 13 mdt trong nhirng mé hinh Deep Learning tién tién cho bai toan nhian dang khudén mit tir video.

Tir khoa: mang no ron hgc siu, mang no ron tich chiap, nhan dang khuén mat.

Chi s6 phén loai: 1.2

Gidi thiéu

CNN la mot trong nhimg mo hinh mang Hoc sau phd bién nhat
hién nay [1-3], c6 kha nang nhan dang va phan loai hinh anh vai
d6 chinh xac rét cao, tham chi con tot hon con nguoi trong nhidu
trudng hgp. Mo hinh nay da va dang dugc phat trién, img dung vao
céc hé thong xir Iy anh 1n cua Facebook, Google hay Amazon...
cho cac muc dich khac nhau, nhu cac thuat toan gén thé tu dong,
tim kiém anh hodc goi y san phdm cho nguoi tiéu ding,

Sy ra doi cia mang CNN 1 dya trén ¥ tuong cai tién cach thirc
chc mang no ron nhan tao truyén théng [4] hoc thong tin trong anh.
Do sir dung cac lién két day du giira cac diém anh vao node, céc
mang no ron nhan tao truyén thing (Feedforward Neural Network)
[5-7] bi han ché rat nhiéu boi kich thudc ciia anh, anh cang 16n thi
50 luong lién két cang tang nhanh, kéo theo sw bung nd khéi lwgng
tinh toan. Ngoai ra, su lién két ddy du nay ciing 1a su du thira v6i
mi birc anh, cac thong tin chi yéu thé hién qua sy phu thudc giita
cac diém anh v6i nhitng diém xung quanh n6 ma khong quan tim
nhiéu dén céc diém anh ¢ cach xa nhau. Mang CNN véi kién tric
thay doi, c6 kha ning xdy dung lién két chi sir dung mot phan cuc
b6 trong anh két ndi dén node trong 16p tiép theo thay vi toan bo
anh nhu trong mang no ron truyén thing.

Trong bai viét nay, ching t6i nghién ctru vé mang CNN [2]
st dung mo6 hinh VGG16 ting dung trong viéc xay dung h¢ thong
nhan dang khuon mat ty dong tr video.

Mang no ron CNN - VGG16
Kién triic mang CNN
Hinh 1 trinh bay mét kién trac mang CNN, cac 16p co ban

‘Tac gia lién hé: Email: daohaoquang@gmail.com.
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trong mot mang CNN bao gém: 16p tich chap (Convolutional);
16p kich hoat phi tuyén ReLU (Rectified Linear Unit); 16p léy m?lu
(Pooling); 16p ket noi day du (Fully connected) duoc thay doi vé s
luong va cach sap xép dé tao ra cic mo hinh hudn luyén phi hop
cho tung bai toan khac nhau.
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Cac lop két noi  Phan loai
day da  (Fully

connected)

Cac I6p tich chap (Convolutional),
kich hoat phi tuyé&n RelU va 1dy mau
(Pooling)

Hinh 1. Kién tric co ban clia mgt mang CNN.

- Lop tich chap: ddy 1a thanh phan quan trong nhét trong mang
CNN, thé hién sy lién két cuc bd thay vi két ndi toan bo cac diém
anh. Céc lién két cuc b duoc tinh todn bang phép tich chap giita
cac gia tri diém anh trong mot vung anh cuc by vai cac bd loc
filters c6 kich thudc nho.

Céac diém anh géc

B¢ loc tich chap
Gid tri diém anh méi

Hinh 2. B§ loc tich chap dugc st dung trén ma tran diém anh.
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Abstract:

Deep Learning is an algorithm based on some ideas
from the brain to absorb many layers of expression,
both concrete and abstract, thereby clarifying the
meaning of data types. Deep Learning is applied in
image recognition, speech recognition, natural language
processing. Currently, many identification problems
are solved by deep learning based methods thanks to its
ability to solve problems in a large number of variables,
large input size with superior performance and accuracy
as compared to traditional classification methods, and
its ability to build intelligent systems with high accuracy.
In this article, the authors conducted a study into the
convolutional neural network (CNN) which is one of the
advanced deep learning models for the problem of facial
recognition from video.

Keywords: convolutional neural network, deep learning,
face recognition.
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Trong hinh 2, b loc dugc su dung la mot ma tran c6 kich
thude 3x3, bo loc nay dich chuyén lan lugt qua timg ving anh dén
khi hoan thanh quét toan bg birc anh, tao ra mot birc anh maéi co
kich thudc nho hon hodc bang voi kich thude anh dau vao. Kich
thuoe nay duoc quyét dinh ty theo kich thude cac khoang tring
duoc thém ¢ vién birc anh gbc va dugc tinh theo cong thirc sau:

+1 (1

Trong do: O: kich thudc anh dAu ra; i: kich thudce anh dau vao;
p: kich thude khodng trang phia ngoai vién cua anh goc; k: kich
thude bo loc; s: bude truot ciia bo loc.

_i+2xp—k

Nhu véy, sau khi dua mot birc anh du vao cho 16p tich chap
nhén duoc két qua dAu ra 1a mot loat anh tuong Gmg voi cic bd loc
da duoc st dung dé thyc hién phép tich chap. Cac trong s cua cac
b6 loc nay dugc khéi tao ngu nhién trong 14n dAu tién va s& duoc
cap nhat trong qua trinh huan luyén.

- Lop kich hoat phi tuyén ReLU: dugc xdy dung dé dam bao
tinh phi tuyén ciia mo hinh huén luyén sau khi da thyc hién mot
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loat cac phép tinh toan tuyén tinh qua céc 16p tich chap. Lop kich
hoat phi tuyén sir dung cac ham kich hoat phi tuyén nhw ReLU
hodc sigmoid, tanh... dé gi6i han pham vi bién do cho phép cua
gia tri dAu ra. Trong $6 céc ham kich hoat nay, ham ReLU dugc
chon do cai dat don gian, toc do xu 1y nhanh ma van dam bao duogc
tinh toan hi¢u qua. Phép tinh todn ctia ham ReLU chi don gidn 1a
chuyén tat ca cc gia trj am thanh gi4 tri 0.

Lop ReLU duoc ap dung ngay phia sau 16p tich chap, vdi dau
ra la mot anh méi c6 kich thude giong véi anh dau vao, cac gi tri
diém anh cling hoan toan twong tu, trir cac gia tri am da bi loai bo.

f(x) =max(0, x) 2)

- Lop liy mau: duoc dat sau 16p tich chap va 16p ReLU dé lam
giam kich thudc anh dau ra trong khi van giir dugc cac thong tin
quan trong cua anh déu vao. Viée giam kich thude dir lidu c6 tac
dung lam giam dugc s6 luong tham s6 cting nhur tang hiéu qua tinh
toan. Lop ldy miu ciing st dung mot cira sb truot dé quét toan bo
cac ving trong anh nhu 16p tich chap, va thyc hién phép ldy mau
thay vi phép tich chap, s& chon luu lai mot gi4 tri duy nhat dai dién
cho toan b¢ thong tin cua ving anh do.

Hinh 3 thé hién cac phuong thirc léy mau thuong dugc st dung
nhét hién nay, d6 1a Max Pooling (ldy gi4 tri diém anh 16n nhét)

va Avarage Pooling (Idy gia tri trung binh ctia cac diém anh trong
vung anh cuc b).

max pooling
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Hinh 3. Phuong thic Avarage Pooling va Max Pooling.

Nhu vdy, v6i mdi anh dau vao duge dua qua ldy mau sé thu
dugc mot anh dau ra trong tmg, co kich thude giam xudng dang
ké nhung van giit dugc céc dic trung can thiét cho qua trinh tinh
toan va nhan dang.

- Lép két ndi day di: dugc thiét ké twong tw nhu trong mang
no ron truyén thong, tat ca cac diém anh dugc két noi day du vai
node trong 16p tiép theo.

So v&i mang no ron truyén thong [4], cac anh dau vao cia 16p
nay da co kich thude dugc giam bét rat nhiéu, dong thoi van dam
bdo cdc thong tin quan trong cta anh cho viéc nhan dang Do vay,
viéc tinh toan nhan dang stt dung md hinh truyén thing da khong
con phtre tap va ton nhiéu thoi gian nhu trong mang no ron truyén
thong.

Xdy dung mé hinh mgng

Hinh 4 trinh bay mot c4u tric VGG16 tmg dung vio bai toan
nhan dang khuoén mat trong video.
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Hinh 4. Kién tric mang VGG16.

N Téng tham s6 trong mo hinh 1a 138.357.544, cac tham s trong
moi 16p cia mo6 hinh mang nhu sau:

* Anh dau vao:

Déu vao: anh véi kich thude 224 x 224 x 3 = 150K (3 tuong
umg véi 3 mau: do, xanh luc, xanh lam trong h¢ mau RGB thong
thuong).

* Lop 1 (Tich chap):

- S6 b loc: 64

- Kich thude bd loc: 3 x 3 x 64

- Bo nho: 224 x 224 x 64 =3,2M

- S6 lugng tham sb: (3 x 3 x 3) x 64 = 1.728

* Lop 2 (Tich chap):

- Ddu vio: 224 x 224 x 64

- S6 b loc: 64

- Kich thude bo loc: 3 x 3 x 64

- By nho: 224 x 224 x 64 =3,2M

- S6 lugng tham sb: (3 x 3 x 64) x 64 = 36.864

* Lép chuyén tiép sang 16p 3 (Liy miu):

- Size = (2,2)

- Stride =2

- Padding =0

- By nhé: 112 x 112 x 64 = 800K

Kich thudc dau ra ciia dit liéu giam 1/2, tir (224 x 224 x 3)
xudng (112 x 112 x 3), va chiéu sau duoc giit nguyén
*Lop 3 (Tich chép):

-Déu vao: 112x 112x 3

-S6 bo loc: 128

- Kich thude bo loc: 3 x 3 x 128

-Bonho: 112x 112x 128 =1,6M

- 86 luong tham sb: (3 x 3 x 64) x 128 = 73.728

* Lop 4 (Tich chép):

-Pauvao: 112x 112x3

-S4 b loc: 128

- Kich thude bo loc: 3 x 3 x 128

-Bonhé: 112x 112 x 128 = 1,6M

- S0 lugng tham sb: (3 x 3 x 128) x 128 = 147.456
* Lép chuyén tiép sang 16p 5 (Liy mau):

- Size = (2,2)

- Stride =2

- Padding=0

- Bo nhd: 56 x 56 x 128 = 400K

Kich thu6e dau ra ciia dit lidu giam 1/2, tr (112 x 112 x 3)
xudng (56 x 56 x 3), va chiéu sau duogc git nguyén
*Lap 5 (Tich chap):

- Ddu vao: 56 x 56 x 3
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- 86 bo loc: 256

- Kich thude bd loc: 3 x 3 x 256

- B9 nhd: 56 x 56 x 256 = 800K

- 86 lugng tham sb: (3 x 3 x 128) x 256 =294.912
*Lop 6 (Tich chap):

- Pau vao: 56 x 56 x 3

- 86 bo loc: 256

- Kich thude bd loc: 3 x 3 x 256

- B9 nhd: 56 x 56 x 256 = 800K

- S0 lugng tham sb: (3 x 3 x 256) x 256 = 589.824

* Lép 7 (Tich chép):

- Péu vao: 56 x 56 x 3

- 86 bo loc: 256

- Kich thude bd loc: 3 x 3 x 256

- B9 nhd: 56 x 56 x 256 = 800K

- S6 luong tham sb: (3 x 3 x 256) x 256 = 589.824

* Lép chuyén tiép sang 16p 8 (Liy mau):

- Size =(2,2)

- Stride =2

- Padding =0

- B nhd: 28 x 28 x 256 = 200K

Kich thudc dau ra ciia di liéu giam 1/2, tir (56 x 56 x 3) xubng
(28 x 28 x 3), va chiéu sdu dugc giit nguyén

* Lop 8 (Tich chép):

- Pau vao: 28 x 28 x 3

-S4 b6 loc: 512

- Kich thude bd loc: 3 x 3 x 512

- Bo nho: 28 x 28 x 512 = 400K

- 86 lwgng tham sb: (3 x 3 x 256) x 512 =1.179.648
* Lép 9 (Tich chép):

- Pau vao: 28 x 28 x 3

- 86 bo loc: 512

- Kich thude bd loc: 3 x 3 x 512

- B9 nho: 28 x 28 x 512 = 400K

- 86 lwong tham sb: (3 x 3 x 512) x 512 =2.359.296
* Lép 10 (Tich chap):

- Pau vao: 28 x 28 x 3

- 86 bo loc: 512

- Kich thude bd loc: 3 x 3 x 512

- Bo nho: 28 x 28 x 512 = 400K

- 86 lugng tham sb: (3 x 3 x 512) x 512 =2.359.296
* Lép chuyén tiép sang 16p 11 (Ldy miu):

- Size=(2,2)

- Stride =2

- Padding=0

-Bo nho: 14 x 4 x 512 = 100K

Kich thudc dau ra cua dit liéu giam 1/2, tir (28 x 28 x 3) xudng
(14 x 14 x 3), va chiéu sau duoc giit nguyén

* Lép 11 (Tich chap):

-Péau vao: 14x 14x 3

- S5 b9 loc: 512

- Kich thude b loc: 3x 3 x 512

-Bonhé: 14 x 14 x 512 = 100K

- S6 lwgng tham sb: (3 x 3 x 512) x 512 =2.359.296



* Lép 12 (Tich chap):

-Pauvao: 14x 14x 3

- 86 bo loc: 512

- Kich thudce bo loc: 3x 3 x 512

-Bo nhd: 14 x 14 x 512 = 100K

- S6 luong tham sb: (3 x 3 x 512) x 512 =2.359.296
* Lép 13 (Tich chép):

-Pauvao: 14x 14x 3

- 86 bo loc: 512

- Kich thudce bo loc: 3x 3 x 512

-Bo nhé: 14 x 14 x 512 = 100K

- 86 luong tham s6: (3 x 3 x 512) x 512 =2.359.296
* Lép chuyén tiép sang 16p 14 (Liy mau):

- Size = (2,2)

- Stride =2

- Padding =0

-Bonhé: 7x 7x 512 =25K

Kich thu6c dau ra ciia dii lidu giam 1/2, tir (14 x 14 x 3) xudng
(7 x 7x 3), va chiéu sau dugc giit nguyén

* Lép 14 (Két ndi day du):

-Pauvao: 1 x 1 x4.096

- B nhd: 4.096K

- 86 luong tham sb: 7 x 7 x 512 x 4.096 = 102.760.448
* Lop 15 (Két ndi day du):

- Pau vio: 1 x 1 x4.096

- Bo nhé: 4.096K

- S6 luong tham sb: 4.096 x 4.096 = 16.777.216

* Lép 16 (Két ndi day du):

-Pau vao: 1 x 1 x4.096

- B9 nhd: 1.000K

- 86 luong tham s6: 4.096 x 1.000 = 4.096.000

Hoc chuyén giao va tinh chinh mé hinh huén luyén

La qua trinh khai thac, tai st dung cac tri thirc da duoc hoc tap
boi mot md hinh huén luyén trude d6 vao giai quyét mot bai toan
moi ma khong phai xdy dung mé hinh huan luyén khac tir dau.
Hién nay, phuong phap pho bién thuong duoc dp dung khi huin
luyén mo hinh véi mot bd CSDL tuong d6i nho 1a st dung Hoc
chuyén giao dé tan dung mot mang da dugc huén luyén trudc.

CNN d duogc huén luyén trude d6 véi b dit ligu rét 16n nhu
ImageNet (1,2 tri¢u anh vdi 1.000 nhan danh dau). Phuong phap
nay su dung mang CNN theo hai cach chinh nhu sau:

Mang CNN nay chi dugc st dung nhu mot b trich chon déc
trung cho b CSDL huén luyén méi, bang céch thay thé cac 1op két
ndi day di 6 cudi mo hinh mang va giit ¢ dinh cac tham sb cho
toan bd cac 16p con lai cua md hinh. Thuc hi¢n t0i wu, tinh chinh
(Fine-tune) mot vai hodc tit ca cac 16p trong md hinh mang.

Vige tai st dung mang CNN la dua trén cac dac trung duoc
hoc trong céc 16p dau ciia mang 1a cac dic trung chung nhét véi
phin 16n bai toan (vi du dic trung vé canh, hinh khéi hay cac
khéi mau...). Céc 16p sau do cia mang CNN s& nang din do cu
thé, riéng biét clia cac chi tiét phuc vu cho bai toan nhan dang can
giai quyét. Do d6, hoan toan c6 thé tai sir dung lai cac 16p dau cua
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mang CNN ma khong phai mét nhiéu thoi gian va cong strc huén
luyén tir dau.

C6 2 loai hoc chuyén giao:

Feature Extractor: sau khi léy ra céc dic diém (tai, mii, toc...)
cua anh bing viéc s dung ConvNet ctia md hinh dugc hudn
luyén trude, s& ding phan loai tuyén tinh (Linear SVM, Softmax
Classifier...) dé phan loai anh.

Fine-tuning: sau khi ldy ra cac dc diém cta anh bang viéc sit
dung CNN ctia m hinh duoc hudn luyén trude, thi s& coi day 1a
dau vao ciia CNN méi bang cach thém cac 16p tich chap va 16p két
ndi day du.

Keét qua nhan dang khuén mat bang mé hinh VGG16

* Ngudn dit liéu ding hudn luyén mo hinh thir nghiém duoc
thu thap trén Internet:

- Tong s6 nguoi: 2.622

- Téng s6 khudn mat: 1.200.000

* Khoi tao céc thong sd dé huin luyén mang:
- Td¢ dd hoc: 0,25

-Hé s6 quan tinh: 0,3

- Sai s6 cyc tiéu: 0,00001

- 86 1an hoc t6i da: 100 vong

* Huan luyén mang:

Mai truong duge su dung dé huén luyén mo hinh nhén dang
la Windows Server 2012, ngon nglt Python phién ban 3.7.1 véi
framework dung cho huén luyén mo hinh 1a Caffe, card d6 hoa
Nvidia 1080ti, trong khoang 20 ngay huin luyén.

Huén luyén mang: 1éy 80% mau dit liéu dé huin luyén mang,
két qua huan luyén thé hién ¢ hinh 5 véi sai s6 MSE 14 0,002 qua
100 vong huén luyén.
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$6 vong huan luyén
Hinh 5. D4 thj I6i huan luyén véi mau dii liu.
* Kiém tra mang: 1ay 20% mau dir li¢u con lai dé kiém tra

mang voi cac b trong s da duoc huén luyén, két qua kiém tra voi
1oi MSE 12 0,0001 (hinh 6).
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12434 &/7/2019 (0957205 %9925 |72 ® TS -
122687 | Anra_Gunn_3007-201909.. | 7/30/2019 | 093737 |5 99,9926 139 N ;
124349 | Amna Gunn_0708201909.. |8/7/2019 | 09:5725|5 9995343 | 747 @TEEs QT
124285 | Anra_Gunn_0706-2019409.. | 8/7/2019 0955495 999362 |808 Tiangthsi
124353 | Anna_Gunn_0706-2019409... |8/7/2018  |095730|5 s99k2 |75 |

< >

Hinh 7. Nhan dang khuén mat trong video.

Bang 1. Két qua thii nghiém nhan dang khuén mat tir video.

Tuwtép Do chinh

Id Tén d4nh Thoi gian video  xdc(%)
111240~ Anna_Gunn_09-07-2019-11-15-30,jpg ~ 11:15:30 5 98,18
111241 Anna_Gunn_09-07-2019-11-15-31jpg ~ 11:15:31 5 97,45
111242 Anna Gunn 09-07-2019-11-15-32,jpg ~ 11:15:32 5 96,95
111243 Anna_Gunn_09-07-2019-11-15-33jpg ~ 11:15:33 5 98,23
111244 Anna Gunn 09-07-2019-11-15-33,jpg ~ 11:15:33 5 98.22
111245 Anna_Gunn_09-07-2019-11-15-34.,jpg ~ 11:15:34 5 99.63
111246 Anna Gunn 09-07-2019-11-15-35.jpg ~ 11:15:35 5 97.72
111247 Anna_Gunn_09-07-2019-11-15-36,jpg ~ 11:15:36 5 95.55
111248 Anna_Gunn_09-07-2019-11-15-37jpg ~ 11:15:37 5 94.66
111249 Anna_Gunn_09-07-2019-11-15-38,jpg ~ 11:15:38 5 97.33
111250  Anna_Gunn_09-07-2019-11-15-38jpg ~ 11:15:38 5 99,24
111251 Anna_Gunn_09-07-2019-11-15-39.jpg ~ 11:15:39 5 99,02
111252 Anna_Gunn_09-07-2019-11-15-40jpg ~ 11:15:40 5 95,61
111253 Anna Gunn 09-07-2019-11-15-41jpg ~ 11:15:41 5 99,84
111254 Anna_Gunn_09-07-2019-11-15-42jpg ~ 11:15:42 5 94,32
111255 Anna_Gunn_09-07-2019-11-15-45jpg ~ 11:15:45 5 91,48
AP CHi
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Mo hinh mang VGG16 véi kién tric thay doi, kha ning xay
dung lién két chi sur dung mét phﬁn cuc b trong anh két ndi dén
node trong 16p tiép theo thay vi toan bd anh nhu trong mang no
ron truyén thang, 1am ting kha nang xir Iy va dat ty 18 cao trong
phan loai anh.

D¢ chinh xac nhan dang khuén mat cua mo hinh trong diéu
kién 1y tuong da dat hodc vuogt qua ca con nguoi. Tuy nhién, do
cac yéu t6 khac nhau nhu anh sang, goc, biéu hién va tudi tac, lam
giam dg chinh xac cua qua trinh nhan dang. Trong thoi gian tdi,
cac thc gia s& tp trung vao vide xdy dung va bd sung cac tip thudc
tinh dé ning cao do chinh xac cua qua trinh nhan dang.

Tir nhing két qua dé thir nghiém cta mé hinh cho thdy, ¢6 thé
xdy dung cac ung dung dua trén phan loai va nhan dang khuoén
mat, nhu: hé théng chédm cong tu dong, diém danh tu dong trong
cac co so ddo tao, va cac hé thong kiém soat an ninh, phong chong
to1 pham.
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