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MOT MO HINH DEEP LEARNING HIEU QUA CHO BAI TOAN
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Bai toan nhan dang b6 phan cua co thé nguoi la m@t trong nhitng bai todn quan trong trong linh
vuce tin sinh hoc. Ching c¢6 nhi€u tmg dung thuce té, déc biét 1a trong linh vire bao mat. Cac déc
diém sinh tric hoc dang duogc ngh1en ctru hién nay nhu: van tay, mong mét, DNA, g10ng noéi, dang

nguoi,.

. Trong d6, mong mit 1a mot trong nhitng dic dlem sinh tric hoc tét nhat. Cac phuong

phap truyen thong thuong dua trén viéc so khop gitra cac mong mit dé dua ra két luan va ching
rat hidu qua trong cac diéu kién thudn lgi. Tuy nhién, v6i cac diéu kién bat loi thi d6 chinh x4c cua
c4c phuong phap bi giam di dang ké. Trong bai bdo nay, ching t6i d& xuit mot moé hinh hoc sau
dya trén mang noron nhén tao dé nhan dién va phan loai ddi tuong dyua trén méng mit dat d chinh

X4ac cao trong diéu kién khong thuan loi.

Tw khoa: Hoc sau, Mo hinh hoc sdu, Méng mdt, Nhédn dang méng mdt, Mang noron

GIOI THIEU

Trong ky nguyén cong ngh¢ thong tin hién
nay, cac hé théng nhan dang dya trén dic
diém sinh hoc dang dugc sir dung phd bién va
thu hit ngay cang nhiéu sy chii y trén toan thé
giéi. Cac hé thong nay khai thac cac dic diém
hanh vi hodc sinh 1y hoc dé phan biét duoc
cac di tugng voi nhau. Cac dic diém sinh 1y
nhu: DNA, méng mét, mit, van tay, ban tay,
giong noi, dang nguoi,... dang dugc st dung
rong rdi nhu 13 cac tinh ning sinh tric hoc dé
phén biét gitra ngudi nay vdi nguoi Khac.
Mdng mét duge coi 1a mot trong nhiing tinh
nang sinh tric hoc tot nhét, dua trén két ciu
ciia n6 ching ta hoan toan c6 thé xac dinh
dugc thong tin ciia mot ngudi. Mong mit
duoc bao vé boi mi mit va giac mac dé tranh
bi t6n thuong tir mdi trudng bén ngoai. Nhan
dién mong mat dugc chia thanh nhiéu giai
doan khéac nhau (Hinh 1), trong d6 giai doan
trich chon mdng mét (phan doan) va giai doan
S0 khép dua ra mire do tuong tu dugc coi la
quan trong hon ca.

Di c6 nhiéu thuat todn dugc dé xuat dé giai
quyét hai van dé nay (trong [3], [5-7]), chlng
déu dat hiéu suat I&n dén 99% trong moi
truong thudn loi. Tuy nhién, véi cac truong
hop nhu: ngudi nhidn dang deo kinh, di
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chuyén dau hoic dimg & mot khoang cach xa
vGi camera, thiéu anh sang,... thi hinh anh thu
dugc rat kho khan dé nhan dang.

Thu thip dir liéu
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Tién xit If

dac chung
Hinh 1. Mb hinh mdt hé théng nhdn dang méng mdt
Hoc sau (deep learning) l1a mot nhanh cta hoc
may, hién dang dugc nghién ctru va ap dung
rong rai trén nhicéu linh vyc. Trong bai bao
nay, chung tdi xay dung mot mé hinh hoc séu
giai quyé€t bai todn nhan dang mong mat dat
hiéu suat cao trong cac tinh hudéng khéng
thuan loi.
Phan tiép theo cua bai b4o nhu sau: Trong
Phan 2 ching t6i mo ta tong quan vé bai toan
nhan dang mong mat cung cac nghién ctru da
dugc cbng bo gan day. O Phan 3 chlng toi
dua ra mo hinh hoc sau va phan tich mé hinh.
Chi tiét vé céc thir nghiém cung phan tich,
danh gi& duogc trinh bay trong Phan 4. Phan 5
la két luan cua bai béo.
CAC NGHIEN CUU GAN bAY
Qué trinh nhan dang méng mat duoc thyc
hién lan lugt qua cac budc sau: Tu mot hay

ez
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nhiéu brc anh méng mat duge chup ctia mét
hay nhiéu nguoi (Hinh 2), chiing ta tién hanh
tién xtr ly. Trong budc nady, vién trong va
ngoai mong mit dugc trich chon dwa trén mot
thuat toan phan doan, sau khi c6 ving mdng
mat, ching ta chuan hda ching bang céch dua
vé toa do cuc. Cubi cung, ching ta s& trich
chon dic trung va so khép dé danh gia mirc
d6 twong tu giita hai hay nhiéu mong mit.

Hinh 2. M6 1a vi tri ciia mong mdt

Thuat todn phan doan nhim Xxac dinh ving
méng mit dau tién dugc d& xuidt bai
Daugman nam 1994 va nam 1997 Wildes
cling cac cong sy di ap dung bién déi Hough
tim duong tron dat hiéu suat kha cao. Pa co
rit nhiéu cé4c tac gia sir dung bién d6i Hough
nay nhu trong [5-7] véi biéu d6 canh cta buc
anh (canny edge) cho qua trinh xac dinh
dudng vién mdng mit (Hlnh 3). Trong bai
bao nay, ban kinh cua dong tir dugc duyét
trong khoang (28, 75) pixel, ban kinh mdng
miét dugc duyét trong khoang (80, 150) pixel.
Contrast-Adjusted Hough Transform (CHT)
la thuat todn dung dé phan chia méng mat
dugc Masek [3] dé xuét, véi mdi bic anh
phuo‘ng phép nay sé& diéu chinh do tuong phéan
nham 1am rd vung bién giita méng mit véi
ddng tir va mong mat véi cling mac dong thoi
loai bo cac canh khéng can thiét.

Weighted Adaptive Hough and Ellipsopolar
Transform (WHT) [7] sir dung phép bién dbi
Hough & nhiéu d6 phan giai khéc nhau dé udc
lwong gin dung tdm ciia mbng mét. Sau do, s&
tim duong bién thtr nhit gitta méng mit va
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cling mac, bién doi Ellipsopolar s& tim duong
bién thur hai gitta mong mat va dong tir dua
trén duong bién thir nhat.

Hinh 3. Qua trinh xac dinh ving méng mdt bang
thudt toan bién doi Hough

Thuat toan Viterbi [8] duoc trinh bay nhu sau:
Dau tién ching ta s& tién hanh xac dinh ving
dong tir va mong mat, day la ving rat dé xac
dinh Vi ching c¢6 mau téi hon so véi cling
mac va da (nhung can luu ¥ loai bo cac diém
trang trén vang nay do phan xa 4nh sang), sau
do ta thu dugc tdm va duong bién bén ngoai
mdng mit. Budc thi hai, ching ta dwa vao
tam da thu dwoc dé tim ra chinh xac ving
dong tir.
Dbi véi budc so khop thi hau hét cc tac gia
hién nay déu str dung phu0’ng phap do khoang
cach Haming gitra hai mong mat (sau khi da
chuan hoa). Néu chliing nho hon mot ngudng
g thi ta két luan hai mong mit do cua cling
mot nguoi Va nguoc lai.
DE XUAT THUAT TOAN

Trong phan nay, ching t6i dé& xuat thuat toan
Deeplearning Iris dua trén md hinh mang
noron dé giai quyét bai toan nhan dang mdng
miét. Kién tric cia md hinh dugc md ta trong
Hinh 4.

w W2
N
X7
1))
a(Whx) softmax(W@z)
Tang dau vao Tang an Tang dau ra

Hinh 4. Mé hinh mang noron
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Dau tién voi mdi birc anh dau vao ching toi
ap dung ky thuat WHT dé trich chon ra viing
mdng miét, sau d6 chuan hoa ching ta thu
duoc mdét ma tran hai chiéu, tiép theo tién
hanh giam sé chiéu ciia ma tran thanh mot
vecto (Hinh 5).

Méng mat da dwoc chuan héa

Xo X1 Xy —— L.
2 chieuve1 Xt
chieu

Hinh 5. Gidm s6 chiéu ciia ma trdn dnh mong mdt
Vecto nay chinh 1a dau vao cua mé hinh
mang noron. Trén cac tang an, chung téi st
dung ham sigmoid nhu trong biéu thac (1):

000 = T @

D& dang nhan thay rang khi x € (—oo;+w0)
thi o(x) € (0; 1). Bay la mdt ham activation
théng dung nhat trong mang noron.
O tang output, ching t6i sir dung ham
softmax dé€ dua ra phan bo xac suat cua timg
16p v6i moi 16p ing véi moi doi twgng. Ham
softmax dugc mo ta nhu ¢ bicu thurc (2).
exp(z;)
a;= o——— ¥i=1,2..C 2
‘= S, ew(z) @
Trong d6 a; chinh 1a phan b xé&c suit cua z;
trong C 16p.
THU NGHIEM
Trong phan nay, ching t6i tién hanh thir
nghiém thuat toan Deeplearning-Iris trén bo
dir liéu CASIA V4.
CASIA Iris 1a bd co so dit liéu v& mbng mit
dau tién do cac nha nghién ctru khoa hoc
dugc Vién han lam khoa hoc va Vién tu dong
hoa Trung Quoc thu thap. Pén thoi diém hién
nay, da c6 4 phién ban dir lidu dugc céng bd.
Trong do, phién ban thtr 4 1a b co s¢ dit liéu
vé mong mat ma cac hinh anh dugc chup khi

cac d6i tuong di chuyén, & mot khoang cach
xa, str dung kinh va chit luong kém. CASIA
V4 dugc coi la b dir liéu méi nhét va hién
dang dugc cong dong nha nghién ctru trén thé
gidi str dung nhiéu nhat.

Hinh 6. Mt Vai Vi du vé b co so dit liéu CASIA V4
Chung ta c6 thé tai bo dir lidu nay tir dia chi:
http://biometrics.idealtest.org/dbDetailForUse
r.do?id=4.

Bo tham sé ching toi sir dung nhu sau: Kich
thudc anh méng mét sau khi chuin héa la
64x512, suy ra vecto dau vao md hinh mang
noron la 32.768, sb 16p 1a 20, sb tang an 12 3,
s6 nut trén mdi tang an lan luot 12 100, 50 va
50. Bang thir nghiém ching tdi thdy rang néu
thiét 1ap s6 nat va sé tang an 16n hon ciing
khong cai thién dugc do chinh xac tham chi
con giam thoi gian chay cua thuat toan do sé
luong tham sd can téi wu 1a 16n hon. 80% di

liéu duoc st dung dé hudn luyén md hinh,
10% dugc dung dé danh gid va phan con lai
dugc ding dé kiém thi. MA ngudn cua
chuong trinh duogc viét trén Matlab 2017b va
c6 thé tad vé tr dia  chi
https://goo.gl/MCwPQ9. Cac thir nghiém
dugc tién hanh trén may tinh c6 cau hinh Ia:
CPU Intel i7 3.6GHz, RAM 20GB, Windows
10 64bit.

Bang 1. So sanh d¢ chinh xac ciia thudt toan
Deeplearning-Iris vdi cac thudt toan khac.

Thuit toan Do chinh xac
PCA [4] 92%
KELM [1] 98.6%
Deeplearning-Iris 99.5%
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Tir Bang 1 ta c6 thé thay rang, d chinh xac
cua thuat todn Deeplearning-Iris cao hon
7.5% so v6i thuat todn PCA dugc Rana cung
cac cong sy cdng bd nam 2015 va cao hon
0.9% so v&i thuat toan KELM do Ali cong b
nam 2016.

Bing 2. So sanh EER ciia thudt toan
Deeplearning-Iris vdi cac thudt toan khac.

Mikc do 16i

Thuat toan

can bang
PCA[2] 5.7
EM [2] 5.6
LP[2] 5.1
FV (iris) [9] 0.040
FV (eye) [9] 0.039
O?PT (iris) [9] 0.040
O%PT (iris) + FV (eye) [9] 0.021
Deeplearning-Iris 0.027

Béng 2 so sanh két qua cua céc thuat toan dya
trén do do muc d6 16i can bang (EER - Equal
Error Rate). Mirc d6 13i can bang 1a d6 do
dugc sir dung nhiéu trong sinh tric hoc, ding
dé so sanh céc loai thiét bi va cong nghé sinh
tric hoc khéc nhau. D6 do cang thap chimng to
hé thdng cang tin cay va chinh xac.

Thuat toan Deeplearning-Iris chi xép sau
thuat toan O’PT (iris) + FV (eye) do Yang
cling cac cong sy dé xuét.

KET LUAN

Trong bai bao nay, ching t6i di dé& xuit mot
thuat toan dua trén méd hinh mang noron dé
giai quyét bai toan nhan dang mong mat. Két
qua cua thuat todn dugc so sanh véi céc két
qua khac duogc cdng bd gan day trén cing mot
b6 dir liéu. Trong do, thuat toan
Deeplearning-Iris van to ra ndi tréi hon ca.
Trong tuong lai, ching t6i s€ thir nghiém mo
hinh nay voi mot sé bo dir liéu khéc va ap
dung giai cac bai toan khac.
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SUMMARY
AN EFFECTIVE DEEP LEARNING MODEL
FOR IRIS RECOGNITION PROBLEM

Phung Thi Thu Trang"’, Ma Thi Hong Thu?
!School of Foreign Languages - TNU
*Tan Trao University

Recognition problem on human parts is one of the most important problems in bioinformatics, they
have many practical applications especially in the field of security. Biometric characteristics are
currently being researched as: Fingerprint, iris, DNA, voice, body,... The iris is one of the best
property for recognition. Traditional methods are often based on iris matching to give good results
in favorable conditions. However, the precision of the methods decreased significantly in
unfavorable conditions. In this paper, we propose a deep learning model based on the artificial
neural network to identify and classify objects by iris. The model can produce high accuracy in
disadvantaged conditions.

Keywords: Deep learning, Deep learning model, Iris, Iris recognition, Neural network
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