LOI CAM ON

Pé hoan thanh bai bao céo do an t6t nghiép ndy, em xin chin thanh cam
on cac thdy co trong truong Pai Hoc Cong Nghé Thong Tin Va Truyén
Thong Thai Nguyén, dic biét cac thdy co trong Khoa Cong Nghé Thong Tin
chuyén nganh Cong Nghé Thong Tin trong sudt thdi gian qua da trang bi kién
thirc chuyén nganh cho em thuc hi¢n dugc dé tai nay.

Em xin chan thanh cam on ¢6 gido - Thac sy Pham Thi Lién da huéng
dan va tan tinh giup d, chi bao em trong sudt thoi gian thuc hién dé tai gitp
em hoc hoi thém nhiéu kinh nghiém khi lam viéc tu 1ap dé em co6 thé hoan
thanh t6t dé tai ndy.

Em ciing xin gui 10i cam on dén gia dinh, ban bé luén dong vién gitp
d5 em trong subt thoi gian hoc tdp va nghién ctu, dong gop nhimng kinh

nghiém quy bau trong thoi gian thyc hién dé tai nay.

Thai Nguyén, thang 05 nam 2020
Sinh vién thuc hién

Tran Van An



LOI CAM DOAN
T6i xin cam doan day 13 phan nghién ctru va két qua nghién ctru cta d6 4an
t6t nghiép nay 1a cua riéng toi, trung thuc, khong sao chép cac dd an khac.
Néu sai, t0i xin hoan toan chiju trach nhiém va chiu moi ky luat cia khoa va nha

truong dé ra.

Thai Nguyén , thang 5 nam 2020
Sinh vién

Tran Van An
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MO PAU
1. Ly do chon d@ tai.

Vi su phat trién khong ngimg cua khoa hoc va cong nghé, dic biét 1a
v6i nhitng chiéc dién thoai thong minh (smartphone) ngay cang hién dai va
duoc stir dung pho bién trong doi séng con ngudi di lam cho lwgng thong tin
thu dugc bang hinh anh ngay cang tang. Theo do, linh vyc xt 1y anh ciing
duoc chu trong phat trién, tng dung rong rii trong doi sdng xa hoi hién dai.
Khéng chi dimg lai ¢ viéc chinh sira, ting chat lugng hinh anh ma véi cong
nghé xir 1y anh hién nay chung ta c6 thé giai quyét cac bai toan nhan dang chix
viét, nhan dang dau van tay, nhan dang khuon mit. ..

Mot trong nhing bai toan duoc nhidu ngudi quan tdm nhét cta linh vuc
xu ly anh hién nay dé la nhan dang khuon mat (Face Recognition). Nhu
chung ta da biét, khuoén mit dong vai tro quan trong trong qua trinh giao tiép
giita ngudi voi ngudi, né mang mot lugng thong tin giau cd, chang han nhu tir
khuoén mat ching ta co thé xac dinh gidi tinh, tudi tac, chung tdc, trang thai
cam xutc, dic biét 1a xac dinh mébi quan hé véi ddi tuong (c6 quen biét hay
khong). Do d6, bai toan nhan dang khuon mat dong vai trd quan trong trong
nhiéu linh vuc doi séng hang ngay ctia con ngudi nhu cac hé théng giam sat,
quan 1y vao ra, tim kiém thong tin mot nguoi noi tiéng,...dac biét 13 an ninh,
béo mat. Co rat nhiéu phuong phap nhan dang khuén mit dé nang cao hiéu
suit tuy nhién du it hay nhiéu nhirng phuong phap nay dang vap phai nhimg
thir thach vé d6 sang, hudng nghiéng, kich thuéc anh, hay anh hudng cua
tham s6 méi trudong.

Bai toan Nhan dién khuon mat (Face Recognition) bao gom nhiéu bai
toan khac nhau nhu: phat hién mdt ngudi (face detection), danh dau (facial
landmarking), trich chon (rut) dac trung (feature extration), gan nhan, phan
16p (classification). Trong thyc té, nhan dang khuén mit nguodi (Face

Recognition) 12 mot hudng nghién ctru duoc nhiéu nha khoa hoc quan tam,



nghién ctru dé tng dung trong thyc tién. O cac trudng dai hoc hang dau vé
Cong Nghé¢ Thong Tin nhu Massachusetts Institute of Technology (MIT),
Carnegie Mellon University (CMU), Standford, Berkeley va cac cong ty lon
nhu Microsoft, Apple, Google, Facebook déu cé cac trung tdm vé sinh tric
hoc (Biometrics Center) va nghién ctru vé nhan dang khudn mat ngudi va né
da tro thanh mot trong nhimng linh vuc nghién ciru chinh cho dén nay. Gan
day, cong ty Hitachi Kokusai Electric cua Nhat méi cho ra doi mot camera
giam sat, co thé chup anh va tim ra 36 tri€u khuon mat khac cé nét tuong tu
trong co s& dir liéu chi trong vong mot giay.

C6 hai phuong phap nhan dang pho bién hién nay 1a nhan dang dwa trén
ddc trung cua cac phan tir trén khudén mat nhu bién doi Gabor Wavelet va
mang Neural, SVM,...va nhan dang dya trén xét téng thé toan khu6én mat nhu
phuong phap PCA, LDA, LFA . Trong d6, PCA 1a phuong phap trich rat dic
trung nham giam sb chiéu cua anh tuy don gian nhung mang lai hiéu qua tbt.
Hé théng hoat dong 6n dinh va c6 tinh thich nghi cao khi dir li¢u dau vao thay
doi nhicu.

2. Muc dich ciia d@ tai.

- Xay dung mot du an phan mém tmg dung nhan dang khuoén mat.

- Tim hiéu vé thu vién OpenCl,

- Tim hiéu ngdn ngit Python 3.7.

- Nghién ctru phuong phap trich chon dac trung Haar-like.

- Tim hiéu cac phuong phap xac dinh khudén mit (Face Detection).

3. Ddi twong va pham vi nghién ciru dé tai.

a) Péi tuong:

- Céc phuong phap, thudt toan phuc vu cho viéc phat hién va nhan dang
khuon mat nguoi trén anh.

- B0 thu vién xtr Iy anh OpenClv.

b) Pham vi nghién ctru:



- Tép trung tim hiéu nhin dang khuén mat (Face Recognition) chtr khong
chi trong tim hiéu phat hién khudn mit (Face Detection).
- Viéc xtr ly anh, nhan dang khu6én mat thoa man cac diéu kién:
e Anh sang binh thuong, ngugc sang, anh sang deén dién. (Véi bo CSDL
tu thu thap).
e Goc anh: Truc dién (frontal) hoac goc nghiéng.
e Khéng bi che khuét (no occulusion).

e Anh c6 chit luong cao (high quality images)



CHUONG 1. COSO LY THUYET
1.1. Ngon ngir 1ap trinh Python.
1.1.1. Gi6i thiéu vé Python.

a. Dinh nghia

Python la mot ngén ngir 1ap trinh bac cao cho cac muc dich 1ap trinh da
nang, do Guido van Rossum tao ra va lan diu ra mét vao nim 1991. Python
duoc thiét ké voi vu diém manh 1a d& doc, dé hoc va dé nhé. Python 1a ngén
ngit c6 hinh thirc rat sang sua, cAu trac rd rang, thuan tién cho ngudi moéi hoc
1ap trinh. Cau tric cua Python con cho phép ngudi str dung viét mé 1énh véi
s6 lan gd phim tdi thiéu. Vao thang 7 nim 2018, Van Rossum da tir chuc
Leader trong cong dong ngdn ngit Python sau 30 niam lanh dao.

Python hoan toan tao kiéu dong va dung co ché cip phat bo nhd tu dong;
do vay no tuong tu nhu Perl, Ruby, Scheme, Smalltalk, va Tcl. Python dugc
phat trién trong mot du an md ma, do t6 chirc phi loi nhuan Python Software
Foundation quan ly.

Ban dau, Python dugc phét trién dé chay trén nén Unix. Nhung rdi theo
thoi gian, Python dan méd rong sang moi hé diéu hanh tir MS-DOS dén Mac
0S, Windows, Linux va cac hé diéu hanh khac thudc ho Unix. Mic du su
phat trién ctia Python c6 sy dong gop ctia rat nhiéu ca nhan, nhung Guido van
Rossum hién nay van 1a tac gia chii yéu cua Python. Ong giir vai tro chu chot
trong viéc quyét dinh huéng phat trién cua Python.

b. Lich sw

Sy phat trién Python dén nay c6 thé chia lam cac giai doan:

« Python 1: bao gém céac ban phat hanh 1.x. Giai doan nay, kéo dai tur
dau dén cudi thap nién 1990. Tir nam 1990 dén 1995, Guido lam viéc
tai CWI (Centrum voor Wiskunde en Informatica - Trung tam Toan-Tin
hoc tai Amsterdam, Ha Lan). Vi vay, cac phién ban Python dau tién déu

do CWI phat hanh. Phién ban cudi cing phat hanh tai CWI 1a 1.2.



(o]

Vao nam 1995, Guido chuyén sang CNRI (Corporation for National
Research Initiatives) & Reston, Virginia. Tai day, 6ng phat hanh mét
s6 phién ban khac. Python 1.6 1 phién ban cudi cung phat hanh tai
CNRL

Sau ban phat hanh 1.6, Guido roi bo CNRI dé 1am viéc voi cac 1ap
trinh vién chuyén viét phan mém thuong mai. Tai ddy, ong c6 ¥
tuong st dung Python véi cac phan mém tudn theo chudn GPL. Sau
d6, CNRI va FSF (Free Software Foundation - T6 chirc phan mém
tu do) da cing nhau hop tac dé lam ban quyén Python phu hop vai
GPL. Cung nam d6, Guido dugc nhan Giai thuong FSF vi Su phat
trien Phan mém tu do (Award for the Advancement of Free
Software).

Phién ban 1.6.1 ra doi sau d6 1a phién ban dau tién tuan theo ban
quyén GPL. Tuy nhién, ban nay hoan toan giéng ban 1.6, trir mot s6

stra 101 can thiét.

« Python 2: vao nim 2000, Guido va nhom phat trién Python doi

dén BeOpen.com va thanh 14ap BeOpen PythonLabs team. Phién ban

Python 2.0 dugc phat hanh tai diay. Sau khi phat hanh Python 2.0,

Guido va cac thanh vién PythonLabs gia nhap Digital Creations.

(o]

Python 2.1 ra doi ké thira tir Python 1.6.1 va Python 2.0. Ban quyén
ctia phién ban nay dugc d6i thanh Python Software Foundation
License. Tir thoi diém nay tré di, Python thudc sd hiru ctia Python
Software Foundation (PSF), mot td chirc phi lg1 nhuan dugc thanh

1ap theo mau Apache Software Foundation.

o Python 3, con goi 1a Python 3000 hodc Py3K: Dong 3.x s€ khong

hoan toan twong thich v4i dong 2.x, tuy vay c6 cong cu hd trg chuyén

dbi tir cac phién ban 2.x sang 3.x. Nguyén tic chu dao dé phat trién
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