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TOM TAT: Céc phiong phdp nhan dang khudn mdt dang diroc 1ing dung rdt réng rdi va dem lai cac loi ich to 16n cho nguoi sir
dung trong céc hé thang xac thirc, bdo mat, gidm sat téi pham,... BEn canh d¢ chinh xdc, cdc phirong phdp nhdn dgng khudn mat
truyén thang phdi doi mat véi van d@é do la tiéu ton nhieu thoi gian dé nhan dang, khd néng tinh todn Iém va c6 thé ap dung cho cac
hé thong phan tan véi méi trieong dit liu |6n dang phdt trién hién nay dé xir ly va phan tich di liéu mét cach hiéu qua. Pé gidi
quyét van dé nay, chiing téi dé xudt mt phirong phdp rit trich ddc trung khuén mat bang céch siz dung ky thugt Gabor wavelet va
mé hinh xi ly song song MapReduce ¢ giai dogn huan luyén va nhgn dang nham cdi thién thoi gian dap g cia hé thong. DiF liéu
Cia chiing t6i droc t6 chire va heu triv trén hé thong tdp tin phan tan HDFS (Hadoop Distributed File System) nham tdn dung kha
ndng chiu 16i va hiéu sudt truy cdp cao. Céc thi nghiém cho thdy phirong phdp @é xudt cdi thién dang ké hiéu qud vé mdt thoi gian
va d¢ chinh xac nhgn dang khudn mgt.

Tir khéa: Nhgn dang khudn mat, MapReduce, KNN, xi ly danh.

I. GIOI THIEU

An toan, bao mat thong tin dir liéu ludén 14 mdi quan tim hang dau vé6i nhitng ngudi st dung may tinh va cac hé
thdng xac thuc thong tin. Néu khong c6 giai phap bao vé thich hop, khi twong tac voi mang toan ciu thi kha ning mat
quyén kiém soét vé6i dir liéu ciia minh cang cao. Vi vay, viéc bao mat thong tin dong vai trd rit quan trong trong cac hé
thong xac thuc. Pé xac thyc mot ngudi nao do, thong thuong ching ta sir dung the tir, mat khau, passport,... Tuy
nhién, cac phuong phap nay c6 nguy co bi danh cap thong tin. Nhan dang khudn mat dugc xem 1a mét trong nhu’ng
phuong phép phd bién va quan trong trong k¥ thuat nhan dang sinh tric hoc. N6 ¢ kha ning nhan dang mot ngudi nao
d6 thong qua cac dac diém trén khudn mit cta ho. Céac hé thong nhan dang khuén mat ty dong da dugc nghién ciu
rong rdi trong nhitng nim gan dy boi vi vai tro clia n6 trong cac hé thong didu khién truy cap vao ra, hodc cac hé
thdng giam sat thoi gian thuc 14 rat quan trong [1]. D3 c6 rat nhiéu thanh tyu quan trong dat dwoc trong van dé nghién
ctru. Matthew Turk va cac cong su [2] d4 trinh bay mot hé théng nhan dang khuén mét gan nhu 13 thoi gian thyc bang
cach gidi thiéu ky thuat Eigen face trong viéc trich xuét dic trung cta khudn mit. Chengliang Wang, Libin Lan,
Yuwei Zhang and Minjie Gu [3] da dé xuat mot k¥ thuat nhan dang khuén mat hiéu qua bang cach str dung phuong
phép phan tich thanh phan chinh (PCA) va mdy hoc Support Vector Machine (SVM). Néi chung, ¢6 rat nhiéu phuong
phap da dwoc dé xuét dé giai quyét bai todn nhan dang khuén mat. Trong bai béo nay chung t6i dé xuat mot phuong
phap nhan dang khudén mit bang cach str dung k¥ thuat Gabor wavelet va mo hinh xir Iy song song MapReduce & giai
doan huan luyén va nhan dang nham cai thién thoi gian dap ing cua hé thong.

Il. CAC CONG VIEC LIEN QUAN

1. Phép bién d6i Gabor Wavelet
1.1. Téng quan vé phép bién doi Gabor wavelet

Hém~Gab0r wavelet duogc dé xut 14n dAu tién boi Dennis Gabor. N6 duoc su dung nhu mot cong cu dé do tim
tin hiéu nhiéu.

Y tt, 0 =e o) g o) (1)

Sau d6, ham Gabor wavelet dugc tong quat hoa dudi dang hai chiéu bai Daugman ma n6 duoc str dung rong rai

trong cac ung dung xu 1y hinh anh.

B loc Gabor wavelet ¢/, dugc dinh nghia nhu cong thiic 2. Trong d6 z 1a mot diém trong khong gian hai

uv

chiéu. Tham s6 gz va v 1an lugt 1a hudng va ti 1 ctia bo loc Gabor, ¢ 1a d léch chuan cta ham Gauss.
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Mot bo loc K 4 dugc dinh nghia nhu cong thire 3.

i,
k, =ke ©)
Trong do:

k Ny

e Kk, =—T%%:tinsd ciia séng.
f 14

V)

e ¢,= ?'u : huéng cta séng.

. kmax : tan so cyc dai cia song.

. f" : hé sb khoang cach giira nhan va mién tin s.
Hinh 1 biéu dién mot vi du minh hoa cho mét ho cua bd loc Gabor véi 5 scales va 8 hudng:

a) Phan thuc cta bo loc b) Phan bién d6 chinh cua b loc

Hinh 1. Hinh minh hoa mét ho cua Gabor wavelet vai 5 ti 1€ va 8 hudng

1.2. Biéu dién hinh dnh sir dung bg loc Gabor wavelet

Cho I(z) 1a gia tri mirc xam cia diém z. Phép chap cua I(z) véi bo loc Gabor ¥ w £ duge dinh nghia boi

cong thuc 4.
0,@)=1()*¥Y, () 4)

Gia tri ctia HO v (Z)H la mot dac trung cua bd loc Gabor tai vi tri z véi huéng 4 va ty 1€ v mdt vector dac
trung cua bd loc Gabor dai dién cho toan bd anh dat duoc béng cach ghép theo dong cua tt ca cac gia tri
HOW (Z)H ,Vz €{0,1,2,3,4}, £ €{0,..., 7}. Goi G(I) la vector dic trung Gabor clia anh thir I, ta ¢4 cong thic 5.

G I = O]l |-+ [Os] -~ [ O] ©)

Gia str chiing ta c6 anh khudén mat diu vao nhu hinh 2.

Hinh 2. Anh khu6n mat
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Sau khi 4p bo loc Gabor 1én anh thi phan dép g vé bién d6 dwoc biéu dién nhu hinh 3.

Hinh 3. Phén bién do ctia bd loc Gabor

2. Spark va h¢ théng tap tin phan tin HDFS (Hadoop Distributed File System)

Apache Spark dugc phat trién vao nam 2009 bdi AMPLab tai dai hoc California. Spark cung cép mo hinh thuc
thi cho phép tinh toan trén cum nham lam tang kha nang tinh toan. Bén canh do, Spark hd tro tinh toan tai bd nhé trong
gitp truy xuét dit liéu nhanh hon bd nh¢ ngoai. Trong mdt sb két qua thuc nghiém cho thiy Spark c6 thé chay nhanh
gip 10 dén 100 1an so v&i Hadoop [8,9]. Spark Core trong céu triic cac tang ciia Spark 1a mot thanh phan cua Spark:
cung cép nhitng chirc ndng co ban nhét cua Spark nhu 14p lich cho cac tac vy, quan 1y b nhé, phuc hoi 13i, tuong tac
v6i cac hé thong luu trir... Pic biét, Spark Core cung cAp API @& dinh nghia RDD (Resilient Distributed DataSet) la
tap hop cua cac thanh phan duoc phén tan trén cac nat (node) ciia cum (cluster) va ¢ thé dugc xir 1y song song. Trong
nghién ciru nay, chung t6i thuc hién cac cong viéc rut trich déc trung, phan loai theo md hinh MapReduce trong moi
truong Spark.

Hadoop 1 nén tang hd trg cho phép xir Iy phan tan cac tap dit liéu 16n trén cic cum mdy tinh. Hadoop cung cap
hé thong file phan tan (HDFS) va hd trg mo hinh MapReduce cho phép céc tmg dung lam viée voi nhiéu niit voi hang
petabyte dit liéu. Mot cum may tinh cai dat hé thong HDFS c6 hai loai nut: Nut tén (NameNode), hay con goi la nit
chu (master), va nat dit liéu (DataNodes), hay con goi 1a nut t& (worker). NameNode quan 1y khong gian tén hé thong
tap tin. N6 duy tri cAy hé thng tap tin va siéu dit liéu cho tit ca cac tap tin va thu muc trong cdy. NameNode nhan biét
c4c DataNode ma trén d6 tat ca cac khdi cho mot tap tin dwoc dit phan tan. Cac DataNode luu trit va 1iy khdi khi nd
duoc goi (bdi ngudi dung hodc tir nat chu).

3. M& hinh MapReduce

MapReduce 1a mgt trong nhitng thanh phan chinh ctia Hadoop, ddy 1a mé hinh 1ap trinh ¢6 kha ning mé rong
mot cach tuyén tinh. N6 thuc thi dya trén mdt cum cac may tinh goi 1a cluster, cong viéc thuc thi s¢ dugc chia thanh
hai giai doan: giai doan Map va giai doan Reduce. Hinh 2 biéu dién mé hinh xir Iy song song va phan tin MapReduce.
Trong giai doan Map, dir li¢u dau vao dugc chia thanh cac thanh phan nho, va cdc thanh phan nay s& dugc xir Iy song
song va phén tan boi cac tién trinh Map. Mdi phan s& dugc xir Iy boi mot tién trinh Map. Mot khi dir liéu duge xir 1y,
dau ra cua no s€ la cac cdp {khoa, gia tri}, dir liéu nay sau do6 s€ duoc chuyén cho tién trinh Reduce. Hadoop sap xEp
déu ra cua tién trinh Map theo khéa. Mai tién trinh Reduce nhan danh sach cac gia tri lién quan dén khoa, dau ra s&
dugc luu vao hé théng luu trir file phan tan cua Hadoop. Tién trinh Reduce s& khong thé bat dau cho t&i khi tién trinh
Map hoan thanh.
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Client Submit Job

Hinh 2. M6 hinh MapReduce

4. Phuwong phap may hoc K - ling giéng gin nhat (KNN)

K- lang giéng gan nhét la phuong phap dugce sir dung dé phan 16p dir liéu. N la thudt toan hoc c6 giam sat, két
qua cua truy van duoc phén 16p dua trén luat s0 ) dong. Thudt toan K-lang giéng gan nhét duoc str dung d& phan 16p cac
d6i tuong méi dua trén cac thudc tinh va cac méu huén luyén. Viéc phan 16p khong sur dung bat ky mo hinh hiéu chinh
nao. Véi mot truy vén, chung ta tim K ddi tuong (hay dlem huén luyén) gan nhat dé thyc hién truy van. Sau day 13 y
tuong ciia phuong phap may hoc dua trén K- lang giéng gan nhit:

- Béi v6i mot tap hop cac mau hun luyén: Luu lai tit cac cac mau hudn luyén va xdy dung mot mo hinh phan
16p nhu duogc biéu dien trong hinh 3.

@ Cén phin

@ Lép C1 @ Lip C2
Hinh 3. Phan 16p v6i K-lang giéng gén nhit

- P6i v6i mau can phan 16p / du doan: xem xét mdi quan hé giita mau d6 véi cac mau huan luyén dé gan gia tri
cho ham muc tiéu (nhan hodc mot gia tri so).

Phuong phap nay 1am viéc tot dbi voi viéc phan 16p da 16p va kha nang chiu nhiéu cao, qua trinh huén luyén c6
chi phi thap. Tuy nhién, chiing ta phai chon gid tri tham s6 K va ham d9 do tuong dong phu hop gitra cac mau. Ngoai
ra, no c6 thé s€ phan 16p sai véi cac thudc tinh khong lién quan.

Cac phuong phap tinh khoang cach hoac d¢ tuong tu khi st dung KNN:
* Khodng cdch city block

Khoang cach city block ciing dugc biét dén voi cac tén goi khac nhu: khoang cic Manhattan, khoang cach
Boxcar. Cong thic xac dinh khoang céch cta hai diem p = (P, P2,..., Pr) Va q = (01, Gz,.-.., On) dugc xac dinh nhu sau:

d(p.a)=d(@ ) =3 |p, —q

* Khodng cach Euclide

) Gia stit P = (P1, P2yeey Po) VA q = (01, Gayo., Gn) 12 hai diém trong khong gian n chiéu, khi d6 khoang cach tir p
dén q duogc tinh toan theo cong thirc sau:
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d(p.0)=0(a,p)= 3@~ p)

Do do cosine dugce st dung dé tinh toan sy twong tu giita cac vector. Cho hai vector A va B d6 do tuong ty cta
hai vector dugc tinh toan theo cong thirc sau:

* D¢ do twong tw Cosine

iAXBi

similarity(A, B) = cos(0) = —=

\/; A XZ;:BiZ

Trong do A ) Bi 1an Iuot 1a cac phan tir cia vector A, B twong tng.

I1l. PHUONG PHAP NHAN DANG KHUON MAT PE XUAT

Trong bai bao niy, chung toi xay dung mot hé théng nhan dang khuon mit sir dung phép bién ddi Gabor
wavelet va mo hinh tinh toan song song MapReduce. Phuong phap dé xuit gom hai giai doan huén luyén va nhan dang
duoc biéu dién trong hinh 4. Dau tién & giai doan huén luyén, chung t6i sir dung bo loc Gabor dé trich xuit dic trung
cua khuoén mat. Dir li¢u dac trung dugc trich xut luu tri trén hé théng tap tin phan tan HDFS. O giai doan nhén dang,
chiing t6i sir dung giai thuat K-lang giéng gan nhit dé du doan nhin va dua ra két qua nhan dang. QU4 trinh nay dugc
thuc hién theo co ché MapReduce nhim cai thién tdc do tinh toan.

Vén dé co ban cua nhan dang khuén mat dé 1a viéc st dung bo loc Gabor dé trich xuét cac diém dac trung. Thay
vi sir dung luoc db cac diém dic trung trén khuén mat, cac diém nang lugng cao s& duoc sir dung dé so sanh cac khudn
mat, diéu nay khong chi gitp giam khdi lugng tinh toan ma con ting do chinh x4c cua giai thuat do khéng can nhan
dang cac diém dic trung thii cong.

Detection face

A )/

J )

Detection face

N 4

Feature extraction Feature extraction
 usme Gabor wavelet  usme Gabor wavelet

]/ EIH classification /

Recognition Rate

Hinh 4. M6 hinh hé théng nhén dang khuén mat
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3.1. Giai dogn huin luyén

O giai doan huén h}yén, tur tap hop céac anh huin luyén, chung t6i thyc hién trich xuéy dac trung cua khuon mat va
luu trir vao co sé dit liéu bang phép bién d6i Gabor wavelet. Giai thuat trich xuat dac trung gom 2 bude chinh (Hinh 5):

- Budc 1: Xac dinh vector dic trung bang phép bién d6i Gabor wavelet.

- Budc 2: Luu trit vector dic trung trén hé thong tap tin HDFS

Input data

Face detect &
Feature extract

P1, content P1, Features
I P3, content P1, Features
Task Tracker
P1, content | P2, Features
P2, content | P2, Features
R Sconent | P3, Features
AR P3, Features
Map phase Shuffle & Sort

Combine

Features
. Features }

Features

e Features

Task Tracker

p3 |Features |

N/

™ Database
" features

HDFS

Reduce phase

Hinh 5. M& hinh huén luyén anh v&i MapReduce

Output data

Qua trinh huin luyén anh khudn mat dugc thuc hién nhu hinh 5. Twr tap hop cac anh déau vao, chung dugc chia
thanh céc tap anh con va s€ trich xuét dic trung ciia mdi anh theo co ché MapReduce. Mdi anh s& duoc trich xuét dic
trung boi mot tién trinh Map. Dir liéu dau ra cua tién trinh Map | céc vector dic trung anh. Sau d6, o tién trinh
Reduce, cac vector dic trung nay dugc sép xép va tap hop lai tao thanh cac vector dic trung ctia mdi anh khudn mait
ddng thoi dugc luu trir vao hé thong tap tin phan tan HDFS.

3.2. Giai dogn nhdn dang

Tir co dir dit liéu cua cac vector dic trung cua anh huin luyén, ching t6i thuc nhién viéc nhan dang bang
phuong phap may hoc K-lang giéng gan nhat. Y tudng chinh 1a trich xuat dac trung cua anh can nhan dang va sau do
str dung mo hinh K-lang giéng gan nhat dé phan 16p.

|

|

. |
n image |
|

|

Input data

Caculate Eclide
Distance 1 k
1
FIR, FT : =
\ y n
Task Tracker
1 .k
1
—1 FIR,, FT : ~
n
1 .k
| 1
FTR.. FT : EDrm,
n
Map phase Shuffle & Sort

Data
consolidation

1 .k
1 ‘ Maj ority

Voting

Predict 1

Predict 2

EDReduger ‘

Task Tracker

Reduce phase

Hinh 6. M6 dun nhén dang anh

Predict n

Cutput data
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Qué trinh huén luyén anh dwoc minh hoa nhu hinh 6. Tir co s¢ dit liéu chira cac dic trung cia anh hudn luyén
va dic trung ctia anh kiém tra, ching toi thuc hién Map vector dic trung ciia anh can kiém tra nhan dang vao co s& dit
liéu chira cac vector déc trung da huan luyén. Két qua cua giai doan nay s& 1a dau vao cia tién trinh Reduce. Giai doan
Reduce sé& sap xép cac vector dic trung va két hop chung lai v6i nhau dya trén nhén khoa dé cap nhat lai gia tri méi
tuong ung khoa nay. Dya trén phuong phap KNN, hé thong dua ra quyét dinh nhan gan nhit voi anh kiém tra va hién
thi két qua nhan dang khudn mit.

IV. KET QUA NGHIEN CUU

Trong bai bao nay ching toi tién hanh thyc nghiém hé thong trén hai tip co s& dir liéu anh khuén mat AT&T
(ctia AT&T Laboratories Cambridge) va Yale (cia UCSD Computer Vision). Co s& dit liéu anh AT&T gdm c6 40 ddi
tuong, moi dbi tuong ¢ 10 anh khudén mit trang thai khac nhau. Anh duge chuyp va thoi gian khac nhau, c6 sy thay dbi
anh sang, biéu cam cua khudén mat (mé mat, nham mit, cudi, ngac nhién,...). Kich thudc anh 1a 92 x 112 pixel. Tét ca
anh dugc chup nguoc sang, nén anh dong nhat. Co sé dit liéu anh Yale: gdm 165 anh xam dinh dang GIF cua 15 d6i
tuong, moi ddi tugng c6 11 anh khudn mat. Cac anh dugc chyp véi cac trang thai va dic diém khac nhau: cudi, vui vé,
¢6 kinh, khong kinh, nhay mit,... Kich thugc anh la 20x243 pixel. Qua trinh nhan dang khuén mat dugc thyc hién nhu
mo ta & giai doan nhan dang (hinh 6). Chung t6i chon sb anh huin luyén va kiém tra theo ty 1€ 3:1. S6 node sir dung la
3, trong d6 1 node cho master quan 1y tién trinh va 2 node cho slaver thuc thi rit trich ddc trung va nhan dang. Sau day
1a két qua thye nghiém véi d6 chinh xac duoc trinh bay trong Bang 1 va thoi gian thyuc hién biéu dién trong Bang 2.

Dé danh gia so sanh vé d6 chinh xéac chiing t6i sir dung 2 phuong phap d6 1a Eigenfaces va Gabor wavelet.

Bing 1. B9 chinh x4c nhan dang khi sir dung phuong phap Eigenfaces két hop véi KNN

o Ty 1é Eigenvector dwgc Cach tinh khodng cich
Tap dir licu en 1. - -

giir lai City block Euclide

5% 78.33 79.16

10% 85.00 82.50

20% 87.50 83.33

AT&T 30% 86.66 84.16

40% 86.66 83.33

50% 85.83 84.16

60% 85.00 84.16

5% 61.66 63.33

10% 73.33 71.66

20% 80.00 73.33

Yale 30% 78.33 73.33

40% 80.00 75.00

50% 80.00 76.66

60% 80.00 76.66

Nhin vao két qua ctia bang 1 ta thdy rang, khi sir dung phuong phap tinh khoang cach city block trong KNN dé
nhan dang khudn mat thi ty 1¢ Eigenvector t6i uu duoc gitr lai dé tao co so dir liéu nhan dang anh la khoang 20%. Béi
vi khi tang so lugng Eigenvector 1én thi ty 1¢ nhan dang khong ting ma con giam, 1y do la khi ting sd luong
Eigenvector thi ciing chinh 14 ting s6 lugng thong tin trén anh can giir lai. Viée giir lai qua nhidu thong tin nhu vay c6
thé s& kém theo cac thong tin nhiéu nén s& lam anh huong dén két qua nhan dang. Dbi voi phuong phéap tinh khoang
cach Euclide trong KNN ta thiy rang khong thich hop véi bai toan nhan dang khuon mit theo phuong phap Eigenfaces
vi ty 1& nhan dang khong cao. O bang 1 ciing cho thiy thiy ring két qua nhan dang cua tap dir liéu AT&T cao hon
Yale. Ly do 13 giita cac anh khudn mait trong tap dit liéu Yale c6 sy bién ddi rat 16n vé anh sang, biéu cam, phong
nén,... so vi cac anh trong co s dit liéu AT&T.

Nhin vio bang 2 ta thay rang kich thudc cira s6 chap tdi wu 1a khoang 10 x 10. Tham sb nay rat quan trong trong
viéc trich dac trung anh. Chung ta can chon kich thudc cira s6 du nho dé thu duogc nhitng dac diém quan trong va du
16n dé tranh phan du thira. Trong nghién ciru nay, chung t6i st dung d¢ do twong tu correlation hogc cosine déu cho
két qua nhan dang tuong d6i gidng nhau. Bang 2 cung cho ta thay rang khi thyc hién nhan dang khu6n mat st dung ky
thuat Gabor wavelet thi két qua nhan dang tuong dbi cao va it bi anh huong boi nhidu thong tin (ca 2 tép dir licu déu
cho két qua nhén dang tuong duong nhau trong khi hai co s¢ dir liéu c6 sy khac biét rat 16n giita cac anh nhu: biéu
cam, do chiéu sang, phong nén,...).
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Bang 2. P chinh x4c nhan dang khi sir dung phuong phap Gabor wavelet két hop véi KNN

Tap dir Kich thuée cira sb Cach tinh khoang cach
liu chiap Correlation Cosine | Euclide
7x7 81.67 80.83 48.33
8x8 81.67 81.67 53.33
9x9 81.67 80.83 53.33
AT&T 10x 10 90.50 91.00 48.33
11x11 85.00 84.17 50.00
12 x12 83.33 83.33 50.83
13x13 84.17 84.17 52.50
X7 83.33 88.33 50.00
8x8 86.67 80.00 55.00
9x9 86.67 86.67 55.00
Yale 10 x 10 92.30 92.00 58.33
11x11 81.67 83.33 51.67
12x12 80.00 80.00 58.33
13x13 83.33 83.33 55.00

Béng 3. Thoi gian thuc hi¢n

Tap dir liéu Phuong phap thuc hién Thoi gian thue hién (gidy)
AT&T Cuc bd 163
MapReduce 60
Cuc bd 253
Yale
MapReduce 120

Tir két qua thyc nghiém ta thay: Do chinh xac ctia phuong phap dé xuat 1a nhu nhau véi tap dit liéu hun luyén
duogc luu trlt cuc b trén mdt may tinh va dugce luu trir trén hé théng tap tin phan tin HDFS véi 3 node thuc nghiém su
dung md hinh MapReduce. Tuy nhién, néu tap dir liéu dugc luu trir trén hé thong tap tin phan tan HDFS va phuong
phép dé xuit sir dung md hinh MapReduce thi thoi gian tinh toan dwoc cai thién nhanh hon so véi phuong phap khéng
st dung mé hinh MapReduce.

V. KET LUAN

Nhan dang khuén mit 1a mot linh vyc hap dan dbi v6i viée nghién ctru trén may tinh. Cac hé théng xac thuc
hién nay nhu: dién thoai thong minh, rut tién ty dong, chdm cong,... dang ngay cang gia ting tmg dung nhan dang
khu6n mat nham dam bao tinh an toan va bao mat thong tin. Bén canh d6, con ngudi c6 kha nidng nhan ra mot khuén
mit quen thudc mot cach dé dang. Tuy nhién, kha ning nhé ciia con ngudi la ¢6 gidi han. Viéc nghién ctiru méd phong
kha ndng nhédn dang cta bd nao con nguoi dbi voi viée nhan dang khuén mat dya trén may tinh 1a rat can thiét. Trong
bai bao nay chung t6i da xay dung mot hé théng nhan dang khuén mat st dung bd loc Gabor dé r(t trich dic trung va
KNN dé thyc hién nhan dang khudén mit. Qua trinh thuc hién trich xuat dic trung va nhén dang dugc thyuc hién véi md
hinh MapReduce Do chinh xac nhén dang trung binh la 91%. Phuong phap d@é xuét cai tién hiéu qua vé mat thoi gian
tinh toan dong thoi giai quyet hiéu qua bai toan vé kha ning han ché vé tai nguyén cua may tinh nhu bo nhé, kha ning
xtr 1y, phit hop cho cac hé thong lam viéc trong méi truong dir liéu 16n.
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FACIAL RECOGNITION USING PARALLEL PROCESSING AND DISTRIBUTED
MODEL BY MAPREDUCE

Phan Anh Cang, Le Hoang Son, Phan Thuong Cang

ABSTRACT: Facial recognition methods are widely used and offer significant benefits to users in authentication, security and
crime monitoring systems. In addition to accuracy, traditional face recognition methods face the problems of time-consuming to
identify, large computing power, and application to distributed systems with large data environment aiming at efficient data
processing and analysis. To solve these problems, we proposed a facial feature extraction method using the Gabor wavelet
technique and the MapReduce parallel processing model at the stage of the training and identification. Our data is organized and
stored on Hadoop Distributed File System (HDFS) to take advantages of fault tolerance and high access performance. Experiments
show that the proposed method significantly improves the time efficiency and facial recognition accuracy.

Keywords: Facial recognition, MapReduce, KNN, Image Processing.



