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LOT CAM DOAN
To6i xin cam doan két qua dat dugc trong luan vin 1a san pham cua
riéng ca nhan, khong sao chép lai ctia nguoi khac. Trong toan bo noi dung caa
ludn vin, nhitng diéu duoc trinh bay hoic 1a cia c& nhan hoic 1a dugc tong
hop tir nhiéu ngudn tai liéu. T4t ca cac tai liéu tham khao déu c6 xuat xi rd

rang va duoc trich dan hop phép.

TOoi xin hoan toan chiu trach nhiém va chiu moi hinh thuc ky luat theo

quy dinh cho loi cam doan cua minh.

Tac gia luan vin

Vi Thai Linh



LOI CAM ON
Loi dau tién, toi xin bay to 16ng biét on sau sic dén dén Ban Gidm
Hiéu, cac thay gido, co gido phong dao tao sau dai hoc Cong Nghé Thdng Tin
& Truyén Thong, cé4c thay gido, ¢ gido di giang day va cung cip cho toi
nhitng Kién thac rat bo ich trong thoi gian hoc, gidp tdi c6 nén tang tri thire dé

phuc vu nghién ctru khoa hoc sau nay.

Pic biét, tdi xin bay to sy kinh trong va long biét on sau sac dén thay
gi4o TS. Nguyén Toan Thing ngudi di tan tinh huéng dan, chi bao va gilp

dd t6i trong sudt qua trinh nghién ciu va hoan thanh luan vin nay.

T6i ciing xin bay to 10ng cam on dén gia dinh va ban bé, nhitng nguoi

ludn quan tam, dong vién va khuyén khich toi.
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Vi Thai Linh



MUC LUC
Trang

TRANG BIA PHU

LOT CAM DOAN ..ot s st ene st i
LOT CAM ON ..ottt sttt i
IMUC LUC ..ottt sttt en et ne st iii
DANH MUC BANG.......coiuiiiieeeeeeee et s e n e Vv
DANH MUC HINH ANH ..ot vi
CHUONG 1: TONG QUAN VE NHAN DANG KHUON MAT

I\ (€] 510 1 DU 1
1.1 Giéi thiéu chung vé& nhan dang KNUBN MEt...........o.ooeveeeeeeeeeeeeeeeeeeeene, 1
1.2 Cac phuong phap phat hién Khubn mat. ............cccoooe i, 3
1.2.1 Cac phuong phap phét hién tieU DIU .........cooveveeveeveeceieeeeee e, 4
1.2.2 Cac phuong phap tiép can theo thoi gian thuc va da chiéu. ..................... 5
1.3 Céac phuong phap theo do1 khudn mat...........cccooeviiiiiiiiii e, 6
1.3.1 Céac phuong phap theo ddi khudén mat tieu DieU. .......ccovevvveeeeereeiee, 7
1.3.2 Cac phuong phap theo doi thoi gian thuC.........ccceeeveveeveecccce e, 9
1.4. Nhan dang KNUON MAt..........ccccoiviiiiie i 10
1.4.1 Phuong phap nhan dang dua vao khéng gian thong tin............c.ce....... 11
1.4.2 Phuong phap nhan dang dya vao md hinh thdng K& ............ccccceevvvennees 12
1.4.3 Phuong phap nhan dang dua trén nhirng goi y lai.......cccceevvveivinenen, 13
1.4.4. Cac phuong phap nang cao trong nhan dang khuén mat .................... 13
1.5 Cac co so dir liéu anh VA Video NOi i8NG ........cceveeveveeererieseeeeieeieeieens 18
KET LUAN CHUONG 1 ...cooooiviiiieisieeeeeeseveses e 20
CHUONG 2: NHAN DANG KHUON MAT NGUOI SU DUNG PCA
QUA BIEN DOI WAVELET ...ttt ee st ee e een e 21

2.1 Bién d0i WAVEIEE ... e e e, 23



2.1.1 GiGi thiGU V& WAVEIEL ... 23
2.1.2 Lua Chon WaAVEIEL.........ccveei e 28
2.2 Panh gia vé PCA va Eigenfaces dé nhan dang khuén mat ..................... 30
2.2.1 Phan tich thanh phan chinh - PCA..........cooieieeeeeeeeeeeeeeee e, 30
2.2.2 EIQBNTACES ....vieiie ettt 32
2.3 Gial G0an NUAN TUYBN ..o 33
2.4 Giai doan NhAN dang .......ccoovveiiii e 36
KET LUAN CHUONG 2 ...cc.oooviieeeeieeteeeeeese st sessessee s sasneanesnens 38
CHUONG 3. UNG DUNG PIEM DANH ......c.oooeiiiiiiieeeeeeeeeeeee e, 39
3.1 GiGi thi€U DAT tOAN ..o 39
3.2 Giao dién va hoat dong cuia chuong trinh...........ccccoeevieiieiie i 39
3.3 Danh g4 K&t QUA thU QUOCT .......ceeieeieeeeeeeeeeee s 42
KET LUAN CHUONG 3 ..ot eneesessssee s 47
KET LUAN CHUNG ..ottt 48

TAI LIEU THAM KHAO. ..ot 50



DANH MUC BANG

Bang 1.1: Co sO dlt HEU MAL .......ccveeiiiiiicie e 19
Bang 2.1: Ty 1& nhan dang bang cach sir dung cac wavelet khac nhau trén
cosOAr U CUAa Yale ..o 24
Bang 2.2: Su chénh I&ch cua cac hinh anh subband cia WT va d6 phén giai
caand trong HINh 2.3 (D). cvveovieiie e, 28
Bang 2.3: Ti I€ nhan dang khudn mat trén cac subband khac nhau................ 29

Bang 3.1: So sanh hiéu ning st dung co s& di liéu huan luyén..................... 44



Vi

DANH MUC HINH ANH

Trang
Hinh 1.1: Quy trinh nhan dang khuén mat trong video............cccccoevevveiesinennn. 3
Hinh 2.1 So @6 khéi cua hé théng nhan dang khudn mat dwgc dé xuit.......... 22
Hinh 2.2: (a) Phan ra wavelet cap 1 va (b) Phan rd wavelet cap 3 va phan ra
wavelet cap 6, dai A bi phan rd mot 1an NFa. ......cceeeveeeeeveeeeeeee, 26
Hinh 2.3: (a) Mot hinh anh gbc co do phan giai 128x128; (b) Su phan ra
WT ba mac ctia hinh anh (2). ...o.ocoevvveeiiceccc e, 27
HINN 2.4 BI€U i ANN ..o 33
Hinh 2.5: (a) Nam hinh anh tir Dai hoC Brown ..........cccccoevvviieveeic e, 35
(b) Hinh anh biéu dién dao tao dua trén subband 4 ........................ 35
Hinh 3.1: Tap 4anh huan IUy&n thire t.........o.oveeeeieee e, 40
Hinh 3.2: Giao dién khi huan luyén co s& 0t leU.......ccvveeeeeeeeeeeeeeeeeen, 41
Hinh 3.3: Giao dién khi nhan dang dugc Khudn mat............ccceeoeiiinenennn, 42
Hinh 3.4: Hinh anh tir co s dit liéu tap huan vai cac biéu hién trén khuén
mit khac nhau, diéu Kién chidu SANG. ......covveeeeeeeeeeeeeeeeeeene. 43
Hinh 3.5: Hinh anh hé thong nhan dang nhiéu ngudi mot 10C ..., 44

Hinh 3.6: Hinh anh hé théng nhan dang voi ngudi khong c6 trong co sé dit
[HBU NUAN TUYBIN ...t 45
Hinh 3.7: Hinh anh hé thong nhan dang véi nhiéu ngudi khong c6 trong co

SO 0T HHEU NUAN TUYEN......ooveeeeeeeeeee et 46



CHUONG 1: TONG QUAN VE NHAN DANG KHUON MAT NGUOI

1.1 Giéi thiéu chung vé nhan dang khudn mat

Trong nhitng nam qua, nhan dang khudn mat trong video da nhan duoc
su cha y dang ké. Da xuat hién nhitng cong nghé kha thi sau nhiéu thap nién
nghién ciru déng gop vao xu thé nay, ching khéng chi tng dung vao cac ung
dung thuong mai, tng dung bao mat ma con nhiéu linh vuc khéc trong cudc
séng. Mac du hé thdng nhan dang khuén mit hién tai da dat ¢én moét muc do
phét trién nhat dinh, nhung ching van con nhiéu han ché khi ap dung vao cac
diéu kién thuc té. Vi duy, cac hinh anh nhan dang cua video duoc lay trong moi
truong thuc té véi sy thay ddi do sang, khuén mat nghiéng hoic do phan giai
thap caa hinh anh thu dugc van 1a van dé kho giai quyét. N6i cach khac, cac
thuat toan hién tai van chua duoc hoan thién tét nhat. Trong chuong nay, su
phat trién hién tai cua nhan dang khudn mit dya trén video duoc chia thanh

cac muc nhu sau:

e Phan 1.1 Giéi thiéu chung

e Phan 1.2 Giéi thiéu céc k¥ thuat dién hinh cua viéc phét hién khuén
mit trong video, thoi gian thuc va da chiéu.

e Phan 1.3 Cac phuong phap theo ddi guong mat dién hinh.

e Phan 1.4 So sanh véi hinh anh tinh, va liét ké nhitng thuan loi va bat loi
cua nhan dang khuén mit trong video. Cac phuong phap dic biét dé giai
quyét cac van dé nhu chiéu sang, 46 phan giai thap va giéi thiéu vé 3D

e Phan 1.5 Trinh bay mét s6 co so dit liéu dua trén video ndi tiéng.

Tir lan dau tién duoc dé xuat vao nhing nam 1880, nhan dang khuén
mat da nhan duoc su cha ¥ dang ké va tro thanh mot trong nhitng hudng
nghién ctu thanh céng nhit cua nhan dang mau. Cac nghién ciu da dua ra

nhiéu thuat todn c6 gia tri cho bai todn nhan dang khuén mat, vi du ...



Principal Component Analysis (PCA), Linear Discriminant Analysis (LDA),
Elastic Graph Matching (EGM), v.v.. So v&i hinh anh tinh, video ¢ thé cung
cap thém théng tin vé khéng gian va thoi gian. Do d6, nhan dang khudn mat
dua trén video da thu hat nhiéu sy cht ¥ hon trong thoi gian gan day. Trong
chuong nay s€ khao sat su nhan dang khuén mat dua trén video trong nhiing
nam day. Ngay tir dau, hau hét cac phuong phap da duoc dya trén cac ky
thuat xir ly trén cac frame (khung hinh) ding nham muc dich dé lua chon

frame tot nhat va sau khi da 1am mot s6 xu 1y twong doi.

Gan day cac nha nghién ctru d3 bat dau thuc sy giai quyét nhirng van dé
nhu vay bang céach thé hién khong gian thoi gian. Hau hét cac hé thong hién

c6 déu giai quyét cac van dé nhan dang khudn mat dya trén video nhu sau:

Trudc tién, phat hién khudon mat va theo d6i n6 theo thoi gian. Boi
khi chon cac frame hinh tét c6 mat truéc mat hoic céc tin hiéu co gia tri 12

can thiét.

Tiép theo, khi mot frame thoa man cac tiéu chi nhat dinh (kich thudc,
hinh dang, d6 sang va v.v...), viéc nhan dang duoc thuc hién bang céch st

dung k§y thuat nhan dang. Hinh 1.1 cho thay toan bo qua trinh.



