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Tém tat
Gidi tinh la mét trong nhitng théng tin quan trong va cé ich cé thé xac dinh ter dnh méat nguoi.
Céc ky thuét &p dung cho bai toédn nhan dang gidi tinh dwoc céng bb gan day déu duwa trén
céc phuong phap hoc séu va cho céc két qué cao hon so véi céch tiép cén truyén théng
dwa trén cac déc trung cuc bé duwoc trich chon tir cac thuéat toan trich chon dac trueng tir énh.
Trong bai bédo nay, nhém tac gid tap trung vao viéc thiét ké mét mé hinh mang no ron nhan
chap va két hop véi viéc 4p dung cac ky thuét tdng cuong dir liéu dé duwa ra mét hé théng
gidi quyét bai toén. Két qua thuc nghiém thu duwoc trén tap div liéu dnh mét ngudi céng cong
LFW cho thdy hé théng dé xuét dat duwoc ti 1é chinh xac cao (97,5%) va twong duong véi
céc hé théng da duoc céng bé.

Twr khéa: Nhan dang gidi tinh, hoc sdu, mang no ron nhén chép, tang cwong dir liéu, LFW.

Abstract

Gender is among the most important and useful information that can be identified from
human facial images. Recent techniques for gender classification problem have been mostly
based on deep learning methods and have gained higher results than conventional
approaches which are relied on local features extracted from input pictures. In this paper, we
focus on building a convolutional neural network and combine several data augmentation
methods to build up a gender classification system. Obtained experimental results upon
public face image database LFW show that our system achieves high accuracies (97.5%)
and is compared with published works in the literature.

Keywords: Gender classification, deep learning, convolutional neural network, data augmentation, LFW.

1. Gi&i thiéu

Trong sb céc di liéu sinh trdc hoc clia mot con ngwdi, hinh anh khuén mat 1a nguén di liéu
hiru ich nhat vi tir d6 cé thé xac dinh dwoc nhiéu théng tin quan trong lién quan nhw danh tinh, gidi
tinh, do tudi, cdm xuc, dan toc, do hap dan. Thong tin gigi tinh tr anh mat nguwoi la mc}t thong tin
duwoc quan tdm nhidu bdi cac nha khoa hoc va cac cong ty cong nghiép vi tiv d6 cd thé xac dinh
dwoc xu hwéng tiéu dung, loai hinh dich vu can cung cap cho khach hang va xay dung cac hé théng
twong tac ngwdi may. Mot hé théng nhan dang gidi tinh dwa trén anh mat ngwdi thwerng gdm céc
bwéc sau: 1 - phat hién ving &nh mé&t nguwoi trong &nh input, 2 - tién xt ly, 3 - trich chon dac trung,
4 - hoc dé giam sbé chiéu va loai bd cac thong tin dw thira, 5 - phan 1&p, trong d6 két qua ouput cla
bwéc trwdce 1a dir liéu input clia bwéc sau. Cac cach tiép can cii thuwong dwa chi yéu vao thuat toan
trich chon dac trwng dwoc dung & budc 3. Gan day, cac hé théng nhan dang giéi tinh méi cong bb
c6 su dich chuyén sang s dung céac k¥ thuat hoc sau dwa trén cac mang no ron phirc tap, st dung
s6 lwgng anh huan luyén I&n, doi hdi thdi gian tinh toan huén luyén 1au nhwng cho két qua tét hon
so v&i cac hé théng dwa trén ky thuat trich chon d&c trung cuc bo.

Hoc séu (Deep learning) la mét linh vire con cla linh viee hoc may (machine learning) véi cac
mé hinh toan hoc goi la mang no ron (neural network) cé cau tric dwoc xay dwng dwa trén s moé
phdng cAu trdc va chirc nang clia bd ndo con ngwdi. Khai niém mang no ron khéng phai 1a mét khai
niém maéi ma da dwoc dé xuét tr ndm 1959 [1]. Tuy nhién cac mang no ron théi ky dau (con dwoc
goi la cac mang no ron truyén théng hoac néng - swallow) c6 cau tric don gian véi 2-3 I6p 4n ndm
gitra 16p input va output cé nhirng han ché cé hiru: do céu tric don gidn nén strc manh clia mang
khong I&n, dd chinh xac khi ap dung vao cac bai toan nhan dang véi dir liéu cé tinh da dang khdng
cao, khong tan dung dwoc ngudn di liéu Ién dé cai tién sirc manh cla mang. Mang hoc sau (deep
neural network) la mét mé réng clia mang no' ron truyen thdng v&i nhiéu I6p an phirc tap & glua I16p
input va output, st dung cac ham bién ddi phi tuyén cho viéc trich chon dac trung va blen ddi cac
d&c trwng, trong do6 két qua output cua |&p trwdc s€ la diy lieu mput cho I6p sau. Do cu truc phirc
tap nén mang hoc sau khoéng co ciu trac két ndi diy du cho tat ca cac I6p an. Cac mang hoc sau
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st dung cac k¥ thuat hoc co giam sat va khong co giam sat cho cac bai toan phan |&p. Src manh
cla mang hoc sau so vé&i mang no ron truyen thong c6 duoc la do cAu tric cla mang cho phép
ching c6 thé hoc va trich chon dwoc cac biéu dién déc trwng cla di liéu dau vao & nhidu mrc khac
nhau. C6 nhiéu mé hinh mang hoc sau khac nhau va ching thich hop cho cac bai toan khac nhau
nhwng trong ndi dung cla bai bao nay, chung t6i tap trung vao mang no ron nhan chap
(Convolutional neural network) vi day 1& mé hinh mang phu hop nhat véi cac bai toan nhan dang
hinh @nh néi chung va bai toan nhan dang gigi tinh ndi riéng.

CAu truc cac phan tiép theo ctia bai toan bao gébm: phan 2 trinh bay vé mét sé nghién ciru lién
quan, phan 3 trinh bay vé hé théng dé xuét va cac ky thuat tdng cwdng di liéu dwoc si dung, phan
4 trinh bay vé két qua thyc nghiém trén co s& di liéu anh LFW, cubi cung la phan két luan.

2. Cac nghién cru lién quan

Cac hé théng nhan dang gidi tinh truyen thdng thwong dya trén cac phuwong phap trich chon
dac trung cuc bo, chang han nhw cac cong b [2], [3], [4]. Tuy nhién gan day cac dé xuat méi dan
chuyén sang str dung cac tlep can dwa trén cac mang hoc sau. Trong [5], cac tac gia da s dung
mot mang nhan chép cho ca hai bai toan nhan dang tudi va gidi tinh voi két qua tét hon so véi cac
tiép can truyén théng. Eldlnger va cac cdng sy [6] da x&y dwng mét mo hinh dwa trén mang tin sau
(deep bilief network) dé nhan dang céc anh & cac diéu kién phtrc tap. Cling dwa trén mang tin sau,
mot cong trinh khac phai ké dén do Zhang va cac cong sw dé xuét trong [7]. Lao va céc cong sw [8]
da dwa trén mang hoc sau véi cac ki thuat va déc trwng cuc bd dé nhan dang gidi tinh. Néi chung
so v&i cach tiép can truyén théng cach tiép can dwa trén mang hoc sau cé cac wu diém sau: do
chinh xac cao hon d&c biét la khi lam viéc v&i cac anh co diéu kién phuc tap, da dang vé anh sang,
dé mo, cam xuc, che khuét. Bén canh dé, cac mang hoc sau ciing st dung dwoc hét ngudn di liu
anh co sb lwong va kich thuwéc 16n. Ngwoc lai cac hé thdng dwa trén hoc sau ciing c6 mot sb yéu
cau: can di liu Ion dé huén luyén mé hinh mang, can cé phan cirng dac thu di manh dé thyc hién
viéc huén luyén (cac hé thdng cé chip GPU chuyén dung véi b nhé 16n) va thdi gian huén luyén
lau (tlr vai gio, cho tdi vai ngay hoac tham chi vai tuan).

3. Thiét ké mé hinh mang no ron nhan chap va ap dung cac ky thuat ting cwong div liéu cho
bai toan nhén dang gii tinh
3.1. Mé hinh mang no’ ron nhan chap dé xuéat

Mang no ron hoc sau khi str dung cho bai toan nhan dang gi¢i tinh dwa trén anh mat ngudi
sé thwc hién 3 cong viéc twong (rng véi 3 budc trong hé thdng nhan dang nhw da dé cap & phan 1:
trich chon dac trwng, hoc va phén I&p. Do do, d6 chinh xac ctia hé théng hoan toan phu thubc vao
strc manh clia mang no ron s dung. Cac thanh phan ctia mét mang no ron nhan chap (Hinh 1)
gdm cé: 16p input, I6p nhan chap (convolution), 16p tbng hop dac trung (pooling), I&p dropout, I&p
output. L&p input gom cac dir liéu tlr anh input dwa vao mang, 1&p output la I&p co s6 nut twong trng
Vv&i sO nhan dAu ra, trong bai toan nhan dang g|0’| tinh 1a 2 nat. Lép input dwoc két ndi day da voi
I&p &n dau tién cla mang, con I&p an cudi cling ctia mang (ndm trudc 16p output) sé két ndi vai Iop
output.
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Hinh 1. Mé hinh mang nhan chap dé xuét béi LeCun va cédc céng sw [9]

Cac thanh phan cGia mang no ron nhan chap cé vai trd khac nhau. L&p nhan chap dong vai tro
la cac bd loc vé&i muc dich sinh ra cac ma tran dac treng (feature map) tir dir liéu input nhan dworc tir
I6p truwde. Lop tong hop (pooling) thuc hién viéc chon loc va gitr lai cac dac trwng quan trong nhét.
Viéc chon loc la can thiét vi mdi mang st dung nhiéu nhan khac nhau va sé sinh ra so ma tran dac
trwng rat Ion, néu gilr nguyén sé nang chi phi tinh toan lén rat |&n moét cach khéng can th|et Riéng I6p
dropout méi dwoc bd sung trong cac mé hinh gan day [10] va thuwong dwoc dung sau mbi khéi (block)
gom I&p nhan chap va lop tbng hop dwa trén mét quan sat 1a mang sé manh hon néu mét phan ngau
nhién cta méi block dwoc bd ra ngoai qua trinh hoc (gidng nhw mét giam déc cé n tro' ly nhwng ludn
chi dung khoang 80% sb tro’ ly dé néu c6 ai d6 nghi thi hé théng van hoat déng tét).
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Mb hinh ching t6i d& xuét cho bai toan nhan dang gidi tinh tir anh mét ngudi cé cau tric nhw
trong Hinh 2 bén dwai.
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Hinh 2. M6 hinh mang no’ ron nhan chap dé xuét cho bai todn nhan dang giéi tinh

C6 thé thay trén Hinh 2 mé hinh dé xuét ctia ching tdi gdm 8 khéi chinh, méi khéi gdm Ian
lwvot 64, 64, 128, 128, 128, 256, 256, 256 bd nhan chap. Cac lop téng hop st dung ham max
(maxpooling) lan luvot dwoc st dung sau méi khbi nhan chap. Céc 16p dropout véi ti 1& 0,5 dwoc sk
dung sau ham tédng hop clia mdi khéi. Tdng s6 tham sb clia mé hinh mang la hon 40 triéu.
3.2. Ky thuat tang cwong dir liéu

Bén canh vai trd cht dao clia mé hinh mang s dung cho méi hé théng nhan dang gidi tinh
dwa trén anh mat déi véi do chinh xac ctia hé thdng, mét yéu tb ciing rat quan trong niva la di liéu.
Théng thwdng khi chwa dat téi ngwdng, cac hé thdng sé cang chinh xac hon néu di liéu hoc cla
né cang nhiéu. Tuy nhién déi véi bai toan nhan dang hinh anh, sé di¥ liéu anh cho hé théng hoc
thwong qué it (vi du co s& di liéu LFW [11] chi c6 13.233 blrc &nh) do d6 can céac k¥ thuat tang
cwong so6 lwong anh dé tranh hién twong qua khép (overfitting) va cai thién hiéu ndng ctia mang.
Trong bai bao nay chung téi s dung 5 k¥ thuat x& ly anh (Hinh 3) dé sinh 5 &nh tir 1 anh input va
do d6 téng s6 anh huén luyén sé& la 6*N v&i N 1a s6 anh huén luyén. Cac kj thuat cu thé gdm cé: can
bang histogram, xoay, dich, cét xén (shear), 14y dbi xrng.

g e

Input image Xoay Dich Phoéng to Can bang histogram

Hinh 3. Anh mat ngwdi va mét sé ky thuat ting cwong dir liéu

4. Két qua thwc nghiém va phan tich

Co sé div liéu LFW

Dé danh gia do chinh xac ctia mé hinh dé xuat ching t6i st dung so' s& di liéu anh cong
cong LFW theo giao thirc chudn dwoc dé xuat béi Dago va cac cong sy [12]. Tap anh LFW gom
13.233 anh dwoc chia thanh 5 tap con v&i sO lwgng anh xap xi nhau (xem chi tiet trong [12]) dé thuc
hién 5 lan thir nghiém, moi lan thir nghiém 4 tap con dwoc dung lam tap huan luyén cho mé hinh,
tap con con lai dwgc dung lam tap test va két qua dwoc lay la trung binh céng clia 5 lan chay.

Két qua thwe nghiém

Béng 1. Két qua thuwc nghiém trén co sé diF liéu LFW so sdnh véi mét s6 céng bé khdc

e S
8] 95,6 13.233
3] 95,6 13.233
Phuwong phap d& xuét - khong cé tang cuwong di liéu 95,7 13.233
[13] 96,9 13.233
[14] 97,3 13.233
Phuwong phap d& xuét - ¢é tdng cwong dir liéu 97,5 13.233

Két qua thwc nghiém cla hé thdng dé xuat duoc trinh bay trong Bang 1 sau 100 epoch cho
madi l4n huén luyén. Dwa vao Bang 1 ching ta thay ré viéc st dung két hop cac k thuat tdng cwéong
di¥ liu cho két qua tét hon han (d6 chinh xac tang tir 95,7% lén 97,5%), diéu nay la do céc k§ thuat
tang cwong div liéu mot mat tdng sd lwong anh huén luyén, mat khac tang do da dang clia cac anh
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dwoc huén luyén nén mang sé& manh hon va cho két qua cao hon. Két luan quan trong thir 2 1a két
qua ctia hé thdng do chung toi dé xuét cao hon moét s6 phwong phap duwoc cong b gan day. Diéu
nay ching t& mé hinh mang no ron nhan chap do ching tdi dé xuat hiéu qua cho bai toan nhan
dang gidi tinh ttr anh mat nguwoi.
5. Két luan

Trong bai bao nay, nhém tac gia da nghién ctru va dé xuét mét mé hinh mang no ron hoc sau st
dung cac bd loc nhan chap ap dung cho bai toan nhan dang gidi tinh tir &nh mat ngwoi. Cac k¥ thuat xcr
ly anh khac nhau ciing dwoc ap dung cho viéc tdng cwéng div liéu huan luyén cho mé hinh. Hé théng dé
xuét da dwoc thlr nghiém véi co s& dir liéu dnh mét ngudi cong cdng LFW theo giao thirc chuén. Viéec
so sanh v&i cac cach tiép can khac cho thay hé thdng dé xuét kha hiéu qua va ky thuat tdng cwong div
liéu dong vai trd quan trong trong viéc tang cwdng strc manh cho mang no ron nhan chap. Trong twong
lai c&c tac gid mong mudn thtr nghiém hé théng dé xuét cho céc bai toan khac cé lién quan té¢i nhan dang
mat nhw nhan dang cam xuc, d6 tudi. M6t hwéng khac ma nhém tac gia rat quan tam la st dung thém
cac ky thuat ting cwong div liéu dé nang cao d6 chinh xac ctia hé théng.
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