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(57) Giai phap hitu ich dé cap dén phuong phép déi sanh anh khudn mit giita anh trén gidy
to chimg thye ¢4 nhan va anh chan dung i chup sir dung tri tué nhén tao vo1 do chinh xac
cao va thoi gian t61 wu. Phuong phéap dua trén cac mé hinh hoc su tién tién duoc st dung
trong cong nghé nhan dién khudn mat dé tim kiém va trich xuat dic trung khuén mit, két
hop cung véi cac thuét toan tién xir Iy anh dau vao, tinh toan do tuong tu cosin, va bd phan
loai dic trung dya trén mang noron sdu DNN. Dé thue hién duoc phuong phap theo nhu
giai phap hiru ich, can trai qua cac bude: bude 1: tim kiém va can chinh khudn mit trong
anh; budgc 2: trich xuat dic trung khuon mat; bude 3: chuan hoa vécto dic trung va tinh
toan su khac biét gitta cac vécto dic trung; bude 4: phan loai dac trung va du doan hai

khuén mit cé phai cung mot nguoi hay khong.
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Linh vue ky thuat dwoc dé cap

Giai phap hitu ich cép dén phwong phap dbi sanh anh khudn mat giita anh trén gidy to
ching thuc ca nhan va anh chan dung tu chup st dung cong nghé tri tu€ nhan tao. Cu thé,
phuong phap duoc dé cap sir dung trong linh virc nhan dang va dinh danh khuén mat.
Tinh trang ky thuit cta giai phap hitu ich

Phwong phap dbi sanh anh khudn mit giita anh trén gidy to chting thwe ¢4 nhan (chimg
minh nhin din, cin cudc cong dan, hd chiéu - sau diy goi chung 13 “ID” (Identity
document)) va anh chan dung tu chup duge ap dung trong san pham lién quan téi dinh danh
ngudi dung dién ti (electronic Know Your Customer - eKYC) ciia cac dich vu vién thong,
ngan hang, td chire tin dung, vv, hodc kiém tra h6 chiéu dién tir ctia hanh khach & cac san
bay (ePassport), vv. Thong thuong, cong viéc doi sanh anh khudn mét tir anh trén ID véi
ngudi mang gidy to ID d6 duogc thyce hién truc tiép bang mat thuong ctia cac nhan vién giao
dich trong ngan hang, can b hai quan, céng an, vv. Phuong phap d6i sénh anh khuén mit
déng gdp trong viée tw dong hoa dé tiét kiém thoi gian, nhan luc va chi phi cho céc hoat
dong lién quan dén thu tuc xac minh danh tinh.

Viée so khép anh trén ID va anh chan dung tu chup c¢6 mot s6 kho khan nhat dinh bao
gbm chit lwong anh chup trén ID thép, thay dbi guong mat do tudi tac, trang diém, thiéu
tap dir li€u huan luyén da dang do day la dit liéu bao mat ca nhan. Géan day, cung véi su
phat trién cta céng nghé tri tué nhan tao, da c6 mot sb phwong phap doi sanh anh khuon
mat ra doi su dung cac ky thuat hoc may (machine learning) va hoc sau (deep learning).
Trong giai phap hitu ich nay, chung t6i dé xuat mot phuwong phap méi str dung cong nghé
tri tué nhan tao cho van dé dbi sanh anh khuén mat cai thién duoc cac kho khan hién cé dé
dat duogc do chinh xac cao hon, thoi gian xtr 1y t6i wu hon, dic biét 1a ap dung hi€u qua trén
tap dit liéu gwong mat ciia nguror Viét Nam.

Ban chét ky thuit ctia giai phap hiru ich
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Muc dich cua giai phap hitu ich la dé xuat phuwong phap doi sanh anh khubén mat gitta
anh trén gidy to chimg thuc ca nhan va anh chan dung tw chup phuc vu cho cac hé thong

xac minh danh tinh v6i d6 chinh x4c cao va thoi gian to1 wu.
Dé dat dugc muc dich trén, phwong phap nay gom cac budc:

Budc 1: tim kiém va can chinh khuén mit trong anh; budce nay dugce thue hién dua trén
mo hinh hoc siu RetinaFace dé xac dinh vi tri guong mat trong anh va can chinh guong
mat vé phwong thang dimg; két hop cung mot s6 k¥ thuét tién xu Iy anh dau vao dé khic
phuc chat lwgng anh khi anh duwge chup tir nhiéu thiét bi da dang, géc chup va cu li chup
khac nhau.

Budc 2: trich xuét dic trumg khuon mat; bude nay duoc thuc hién dua trén m6 hinh hoc
sau nén khudn mat Insightface dé nén anh khuon mit dau vao thanh cac vécto dic trung
dung dé ddi sanh.

Budc 3: chuin hda vécto dac trung va tinh toan sy khéc biét gilta cac vécto dac trung;
bude nay duoc thue hién dwa trén phép chuan héa L,-norm, sau do ghép cap dé huén luyén
mo hinh phén loai & bude 4 dua trén thudt toan tinh d6 twong tw cosin (cosine similarity)
va tinh do 1ém cua hiéu céc vécto dic trung sau khi chuan hoa va ghép cap.

Budce 4: phan loai dic trung va dy doan hai khu6n mat co phéi cung mot ngudi hay
khong; bude nay duoc thuc hién dua trén mdt mang noron sau (Deep neuron network -
DNN) dé hoc cac dic trung dung cho viéc dbi sanh; khi dwa hai anh khudn mit dau vao &
budc 1, dau ra & budc 4 tra vé xac suat tring khép (%) ctia hai anh d6 va dwara két qua du
doan.

M6 ti vén tit cac hinh vé
Hinh 1: hinh anh mé ta cac bude trong phwong phap ddi sanh anh khudén mit gitta anh
trén giéy to chimg thye ca nhan va anh chin dung tw chup st dung cong nghé tri tué nhan
tao

Hinh 2: hinh dnh mé ta bu¢ce tim kiém va can chinh khuén mét trong anh
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Hinh 3: hinh 4nh m6 ta budc phan loai dac trung va du doan hai khuén mét cé phai
cung mdt nguot hay khong
M5 ta chi tiét giai phdp hiru ich

Céc bude va trinh tw cac bude cua phwrong phap d6i sanh anh khuén mit giita anh trén
giéy to chimg thye ¢4 nhan va anh chan dung tuw chup phuc vu cho cac hé théng dinh danh
nguoi dung dién tir dugc mo ta trong tham chiéu Hinh 1. Dit liéu dau vao la cac anh trén
ID va anh chan dung tw chup dwoc chup tir nhidu thiét bi da dang va tir nhiéu goc do, cu li
khac nhau.

Tuy nhién, ciing can phai noéi thém rang trong sang ché nay, cac thuat ngir
“RetinaFace”, “Insightface”, “L;-norm”, “ResNet”, “ResNet100”, “ArcFace”, “Sigmoid”,
“Cross-entropy”, “Adam”™ 1a cac danh tir riéng (tén ciia mo hinh, thuét toan, ham 56, V)
chwra c6 tur tiéng Viét thay thé nén xin duge dé & dang chuan qubc té.

Cac budc cua phwong phap dugce thue hién nhu sau:

Budc 1: tim kiém va can chinh khudn mat trong anh.

Nhiém vu cia bude nay la tim kiém duoc ving chita gwong mit trong anh, cin chinh
khudén mit vé phuong thang dimg, va cat ra ving chira guong mat do. Trinh tu cua bude
nay bao gdbm hai pha duwgc mé ta trong Hinh 2.

- Pha 1: st dung mo hinh hoc sau RetinaFace dé tim kiém ra viung chira khudn mait
(bounding box) va xac dinh nam viung bd phan (landmarks) cia khubén mat bao gom hai
mat, miii va hai khoe miéng.

- Pha 2: dva trén cac vung bd phan khuon mat (landmarks) da xac dinh duoc dé can

chinh lai khu6n mit theo phuong thang dung va cat ra ving khudn mét da duoc can chinh.

Do dit liéu dau vao 12 céc anh trén ID va anh chan dung tu chup dugce chup tir nhiéu
thiét bi da dang va tr nhiéu goc do, cu li khac nhau nén chat luong anh dau vao tot hay xau
tuy thudc vao thiét bi st dung va diéu kién chup anh (phong nén, d6 sang, vv). Vi vy, can

két hop voi cac ky thuat tién xtt ly &nh dau vao phu hop, dic biét 1a v6i anh trén ID do anh

(98]
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nay chira gwong mit c6 thé rat nho va mo. Véi cac anh nhu véy, kg thuét tién xir Iy duoc
mé ta nhu sau:

- K§ thuat 1 stt dung cho anh trén ID bi nho va mo: str dung m6 hinh hoc sau RetinaFace
dé tim kiém ra vung chira khudn mat (bounding box) ban dau tir gidy to chirng thuc ca
nhan, coi vung chira khudn mét nay nhu mot anh dau vao méi véi muc dich xac dinh nam
vung bd phan (landmarks) chinh xac hon.

- K¥ thuét 2 stt dung cho anh chan dung tw chup: v&i muyc dich giam thoi gian xir ly va
dat dwoc do chinh xac cao hon trong viéc xac dinh vi tri khudn mat véi nhiéu cu li chup
khéac nhau, ky thudt lua chon (grid search) kich ¢& anh dau vao phu hop véi mé hinh
RetinaFace duoc sit dung. Cu thé, nhiéu kich ¢& (multi-scale) chiéu rong anh duwoc dé xuat
nhu [800; 700; 500; 300] diém anh (pixels) dé thay ddi (resize) lai anh dau vao va lya chon
kich c& tot nhat.

Buéce 2: trich xuat dac trung khudn mat.

Nhiém vu cta budc nay 1la nén anh khuon mat dau vao (chinh Ia anh khuon mat da duoc
can chinh va cét ra tir bude 1) thanh céac vécto dic trung d4u ra dé phuc vy van dé doi sanh
khuon mat. Mot mang noron tich chap (Convolutional neural network - CNN) dugc dé xuat
st dung & budce nay 1a mo hinh hoc sau nén khuén mét Insightface. Mo hinh Insightface
duoc x4y dung dya trén mo hinh co s¢ 12 ResNet100 nhy mot mang nhing, sau tr?mg CNN
cudi cing cua mang ResNet, k¥ thuét chuén hoa theo 16 (batch normalization) va hoc bd
qua (drop-out) duge 4p dung, két qua dau ra ctia mo6 hinh nay 1a vécto dic trung khudn mat
¢6 chiéu 1a 1x512. Pac biét, m6 hinh InsightFace st dung ham gia tri ArcFace (ArcFace
loss) dé trich chon dugc nhimg dac trung t6t nhat dung dé phan loai trong cac bai toan nhan
dién khuon mat.

Budc 3: chuan héa vécto dic trung va tinh todn sw khac biét gitta cac vécto dac trung,

Cac vécto dic trung khudn mit duoc chuan hoa theo Lz-norm nhu cdng thirc sau (day
12 mot cong thirc pho bién co san duoc st dung trong nhiéu linh vuc da dang; tuy nhién,

cong thire duoe néu & day dé chi ra cach ap dung trong van dé cta giai phap hitu ich):
4
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lxll, = (R, %) &= = (1)

llx1l2

trong d6 x la mot vécto dic trung, x € R™, van= 512 chinh 1a d4u ra ciia m6 hinh nén
khuon mit InsightFace. Sau khi cac vécto déc trung duoc chuan héa, su khac biét giita cac
khuon mét duoc tinh toan dua trén do 16n cua hiéu hai vécto dac trung gitra anh trén ID va
anh chan dung tw chyup cua “citng ngudi” va “khdc nguoi”. Gia stt, hai vécto dac trung 1a

a and b, 6 16n hiéu s6 dugc tinh theo cong thirc sau:

fap = |anorm - bnorml (2)

trong d6 Apprm V& Drorm 12 cac vécto sau khi chuan héa. f,;, s& dwoc dung lam dau vao
cua budc 4.

Viéc ghép cap dé tinh hiéu s6 f,, va st dung cho viée huan luyén mé hinh phan loai &
budc 4 dua trén thuét toan tinh do twong tu cosin. Y twdng sir dung thuat toan nay dua trén
viée khi giam thiéu duoc su khac biét (fis) gitta anh trén ID va anh chan dung tw chyp tir
cung mot nguoi, dong thoi tang cuong su khac bigt (fu) gitra anh trén ID va anh chan dung
tu chup cta nhitng nguoi khac, thi kha nang phan loai hai nhan “cuang nguoi” va “khdc
ngueoi” s& tang 1én. Thuat toan tinh do twong tw cdsin do do giéng nhau giita hai vécto cua
mot khong gian tich bén trong. D twong tu gifta chung dwoc do dya trén tinh toan cosin
goc gifta hai vécto d6. Cho hai vécto 4 va B, do twong tu cosin dugc biéu dién theo cong
thirc sau:

AB Y, Ai B

= 3)
AT on a2 [y, o7

similarity = cos(0) =

trong d6 cos(#) 1a do twong tw cdsin, va A; va B; lan luot la cac thanh phan thir i ctia hai
vécto AvaB.
Budc 4: phan loai dic trung va du doan hai khudn mat co phai cung mot nguol hay

khong.
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Sau khi da ghép cdp cc vécto dua trén thudt toan do do twong tw cosin va tinh toan cac
d6 16m hiéu s6 fyp, cac hiéu s6 nay s& duoc dung dé huén luyén mo hinh phan loai. Mot
mang noron sau (DNN) véi ba tang dwoc dé xuat sir dung & bude nay, mo ta cia mang nay
tham chiéu & Hinh 3. D4u vao ciia mang cac cac vécto co chidu 1x512. Tang thi hai cia
mang dwoc xdy dung voi 16 noron & hoc cac dic trung tir d4u vao véi ham kich hoat bién

d6i tuyén tinh hiéu chinh (ReLU - Rectified Linear Unit), dau ra ciia mang 1a mot noron

\
A

véi ham kich hoat 1a Sigmoid, muc dich 1a tra vé x4c suat ddi sanh khuon mat thude vé
“ciing nguoi” hay “khdc nguoi”. Cac tham s6 va siéu tham sb (hyper-paramaters) bao
gdm sb luot huan luyén toan bo di liéu 1a 200 (epoch), tbc do hoc (learning rate)1a 1073,
kich thude 16 khi huan luyén (batch size) 13 64, hé s6 chinh quy hoa L (L2 regularization)
1a 4 = 1072, ham mat mat ([oss) 1a Cross-entropy, ham tdi wu hoa (optimizer) 1a Adam véi
cac tham sd: toc d6 hoc (learning rate) 1a 1073, cac téc d6 phan 13 (exponential decay) 1an
luot 1a B1 =0.9, 1= 0.999, va hé s6 &€ = 1077 @& ngan chan cac 16i chia cho 0.

Sau khi mang noron siu (DNN) tra vé xac suat hai khuén mit khép nhau 13 bao nhiéu
phan tram (%), mot ngudng phan loai s& duoc dit ra dé du doan anh hai khuoén mat 1a
“ciing nguoi” hay “khdc nguoi”. Trong giai phap hiru ich nay, ngudng duoc dé xuat dya
trén thuc nghiém 1a 60%.

Giai phap hitu ich duge mo ta chi tiét bang cach sir dung cac phuong an dwge mo ta &
trén. Tuy nhién, 10 rang la d6i véi ngudi hiéu biét trung binh trong linh vue giai phap hiru
ich khong bi gidi han & phuong an duoc mo ta trong phan mo ta giai phap hiru ich. giai
phap hitu ich ¢o thé duoc thuc hién & ché @6 cai bién hoac thay dbi ma khong nam ngoai
pham vi giai phap hiru ich dugc xac dinh boi cac diém yéu cau bao ho. Vi vy, nhitng gi
duoc mo ta trong phan mé ta giai phap hiru ich chi nham muc dich minh hoa, va s& khong

ap dat bat ky giéi han nao dbi voi giai phép hiru ich.
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Yéu ciu bao ho
1. Phuong phap d6i sanh anh khuén mat giira anh trén pidy to chimg thuc ca nhan va anh
chan dung tu chup st dung cong nghé tri tué nhén tao, bao gdm cac bude sau:
budc 1: tim kiém va can chinh khu6én mat trong anh;

tai budce nay, st dung md hinh hoc sau retinaface dé tim kiém ra vung chtra khuén

mat (hounding box) va xac dinh nam ving bo phén (landmarks) dé can chinh lai khudn mét

theo phuong thing ding va cat ra ving khudn mat da dugc can chinh; do dit liéu dau vao

1a cac anh trén gidy to chimg thwe ¢4 nhén (chimg minh nhén déan, can cude cong dan, ho

clliétl) va anh chan dung tu chup dwoc chup tur nhiéu thiét bi da dang va tur nhiéu goc do,

cu li khac nhau nén chat lugng anh dau vao da dang; mot sb k¥ thuat tién xir 1y anh dau
vao duoc 4p dung, gdm:

- k¥ thuat 1 st dung mo hinh hoc siu retinaface dé tim kiém ra vung chua

khuén mat (bounding box) ban dau tir gidy to chimg thuc ca nhén, coi ving chira

khudn mat nay nhu mét anh d4u vao méi véi muce dich xac dinh nam vung bd phan

(landmarks) chinh xac hon;

- k¥ thuét 2 st dung cho anh chan dung tu chup: véi muc dich giam thoi gian
xir Iy va dat dugce do chinh xac cao hon trong viéc xac dinh vi tri khuén mat véi
nhiéu cy li chup khac nhau, k¥ thuat iwa chon (grid search) kich ¢& éanh dau vao phu
hop v&i mo hinh retinaface dugc st dung; cu thé, nhiéu kich ¢& (multi-scale) chiéu
rong anh duoc dé xuat nhu [800; 700; 500; 300] diém anh (pixels) dé thay doi (resize)
lai anh dau vao va lya chon kich c& t5t nhat;
budce 2: trich xuét dic trung khudn mat;
tai bude nay, mot mang noron tich chap (CNN) duoc dé xuit sir dung 1a mé hinh hoc

sau nén khuon mit insightface véi chirc nang la nén anh khu6n mat dau vao thanh cac vécto

dic trung dau ra c6 chieu 1a 1x512 dé phuc vu cho bai toan doi sanh khuon mat;

bude 3: chuin héa vécto dic trung va tinh toan sy khac biét giira cac vécto dac

trung;
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tai budc nay, k¥ thuat chuan héa L>-norm dwoc ap dung cho cac vécto dac trung,
sau do ghép cap dé huén luyén mo hinh phén loai dva trén thuét toan tinh do twong tw cosin
(cosine similarity) va tinh d6 1én cua hiéu cac vecto dic trung sau khi chuan héa va ghép
cap.

budc 4: phan loai dic trung va du doan hai khu6n mat c¢6 phai cung mot nguot hay
khong;

tai bude nay, mot mang noron sau (DNN) véi ba tAng duoc dé xuat s dung: dau
vao ciia mang la cac vécto dac trung co chiéu 1a 1x512, ting thir hai cua mang duoc x4y
dung vé1 16 noron dé hoc cac dac trung tir d4u vao voi ham kich hoat bién d6i tuyén tinh
hiéu chinh (RelLU), d4u ra ciia mang 1a mot noron vdi ham kich hoat 1a Sigmoid, muc dich
13 tra vé& xac suit hai khudn mat khop nhau 1a bao nhiéu %; tiép theo, mot ngudng phan
loai s& duoc dit ra @& du doan anh hai khudn mat 13 “cing nguoi” hay “khdc nguoi”; de
phan loai dic trung va du doan hai khudn mat co phai cing mo6t ngwoi hay khong; mot
mang noron sau (DNN) gbm ba tang duoc huén luyén véi cac tham s6 va siéu tham sb
(hyper-parameters) nhu sau: s6 luot huén luyén trén toan bo dir 1iéu 1a 200 (epoch), toc do
hoc (learning rate) 1a 1073, kich thudc huan luyén theo 16 (batch size) 1a 64, hé s6 chinh
quy hoa Lz (L2 regularization) la A = 1072, ham mat mat (loss) 1a cross-entropy, ham to1
wu hoa (optimizer) 1a adam véi cac tham s&: toc do hoc (learning rate) 1a 1073, cac toe do
phan 13 (exponential decay) lan luot1aB1=0,9, B1=0,999, vahé s6 € =1077 dé ngan chin

cac 16i chia cho 0.
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