DAIHOC QUOC GIA TP. HCM CONG HOA XA HQI CHU NGHIA VIET NAM
_TRUONG DATHOC Poc lap - Tw do - Hanh phuc
CONG NGHE THONG TIN

PE XUAT PE TAI LUAN VAN THAC Si

Ho va tén nguoi huéng dan 1: DUONG ANH PUC
Co quan cong tac: Truong PH Cong Nghé Thong Tin - PHQG HCM

Ho va tén nguoi huéng dan 2: LE PINH DUY
Co quan cong tac: Truong PH Cong Nghé Thong Tin - PHQG HCM

Dé tai luan vin ddi v6i hoe vién cao hoc nganh: Khoa hoc May tinh
(1). Tén hudng nghién ctru: Thi giac May tinh
(2). Tén d& tai luan vin thac si: Tai nhan dang nhin vt trén mang cic camera
(3). Muc tiéu, ddi tugng va pham vi nghién ctru cia dé tai:
Muc tiéu:.
e Nghién ctru cac k¥ thuat hién nay cho bai toan tai nhan dang nhan vat.
e Duara mot sd dé xuit gitp cai thién d chinh xac cua qua trinh tai nhan dang. Cu thé, dé
tai s& tap trung vao cai tién cac k¥ thuat rat trich dic trung thi giac va qua trinh hau xu Iy
két qua tai nhan dang nham ting d6 chinh xéc.
e Xay dung chuong trinh thtr nghi¢m.
DPoéi tiwong va pham vi nghién ciru:

e Dit li¢u video dugc quay tir cac camera quan sat.
(4).Thoi gian nghién ctru va sb tin chi cua dé tai:

Thoi gian nghién ctru: 6 thang

86 tin chi: 15 tin chi

(5). Yéu cau vé kién thtrc, k¥ ning va c6 thé gom tén ciia HV thyc hién dé tai:
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DAIHOC QUOC GIA TP. HCM CONG HOA XA HQI CHU NGHIA VIET NAM
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PE CUONG PE TAI LUAN VAN THAC S

1. Tén dé tai hodc hwéng NC (gom ca tiéng Viét VA ting ARRY: ......c.eeeeeeeeeeeeeeeeeeeereeeesseeeseesseesessessnnen,

Tén tiéng Viét: Tdi nhdn dang nhdn vt trén mang cac camera

Tén tiéng Anh: Person Re-ldentification on Networks of Cameras

2. Nganh va mé nganh dao tao: Nganh Khoa hoc may tinh, ma nganh: 60.48.01.01 ..........cccoeviriircinienn.

3. Ho tén hoc vién thuc hién dé tai, khéa-dot hoc: Nguyén Hoang Vil

Pia chi email, dién thoai lién lac: hoangvu90@gmail.com

Nguoi hwéng din 1: PSG. TS. Duong Anh Dtic

Pia chi email, dién thoai lién lac: ducda@uit.edu.vn

Nguwoi huéng dan 2: PSG. TS. Lé Pinh Duy

Dia chi email, dién thoai lién lac: |dduy@uit.edu.vn

4. Tong quan tinh hinh NC trong nuéc va ngoai nuée: méi ngi dung dé cdp can cé trich dan tai liéu,
cong trinh; can phan tich, danh gia nhirng két qua NC méi ¢6 lién quan dén dé tai hodc hiréng NC;
CAN CRL 1 NITENG Q1 COM LON LA .oooeeoeeeeveeeeeesveeeeeeee e es s aes et s st sesnean

4.1 Gidi thi¢u chung

e Ngay nay, hé thong camera quan sat da tré nén rat phd bién trong cic méi trudng can
dam bao an ninh nhu si€u thi, ngan hang, thu vién, truong hoc,... Viéc van hanh, sir dung
hé thdng camera quan sat hién nay van duoc thuc hién thii cong chi yéu béi cac chuyén
vién van hanh.. Tuy nhién, tai nhiing dia diém nhu trén, s6 luong nguoi xuét hién thuong
rat 16n, gy rat nhidu kho khan cho cong viéc giam sat ctia con ngudi.

e Bai toan tai nhan dang nhan vat (Person Re-ldentification) bang hé théng may tinh duoc
dua ra nham giai quyét vin dén nay. T4i nhan dang nhan vat 1a bai toan so khép hinh anh
cac nhan vét duoc quay tir hai camera khac nhau c¢6 ving quan sat khong chong lip. Cu
thé, véi mdi nguoi xuat hién & camera thr hai, hé thong s& output mot danh sach nhiing
nhén vat d3 xuét hién & camera thtr nhat duge Xép hang theo mtrc d6 twong tu véi nguoi
dang xét.
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CAMERA 1 CAMERA 2

-

Tdi nhin dang

Hinh 1: Vi du vé bai todn tdi nhan dang nhan vat

4.2. Cdc thach thirc

e Dau tién phai ké dén 1a vi cac camera quan sat mot pham vi rat 16n, do do6, chat luong
hinh anh v&i mot sé nhan vat rat thip. Vi vdy, cac phuong phap nhan dang truyén thong
nhu nhan dang khuén mat hay cac phuong phap sinh tric hoc khong thé ap dung cho bai
toan nay.

e Céc camera dugc bd tri tai nhitng vi tri khac nhau do d6 din dén gbéc nhin ciing khac
nhau khi thu hinh cac nhan vat, lam cho cac dic diém thi gidc cua cac nhan vat thay dbi
khi di chuyén tir camera nay sang camera khac. Bén canh d6 diéu kién méi truong tai cac
camera khac nhau (vi du nhu anh sang) 1a khac nhau, do d6 anh huéng rat 16n dén hinh
anh thu duoc cua cac nhan vat.

e Dé so khdp cac hinh anh thu duoc trén cic camera khac nhau, cin phai tich phan anh nén
cua céc anh. Cac k¥ thuat tach nén hién nay van chua cho Kkét qua du tbt, do do, lam giam

hi€u qua cua viéc tai nhan dang.



e Mot s6 thach thire khac nhu cac nhan vét bi che khuét,... cling anh huong dén két qua

nhan dang.
4.3. Tinh hinh nghién ciru
Tinh hinh nghién cvru ngoai nudc:

Mot hé théng tai nhan dang nhan vat gém c6 hai thanh phﬁn 1a trich xuét dac trung thi giac va
tinh khoang cach giita cac anh dua vao cac dic trung da trich xuit. Do d0, cac nghién ctru hién

nay ciing tap trung tiép can trén hai van dé nay.

e Hudéng tiép cin trich xuit dic trung thi giac.

0 DPdc trung cip thap. Trong cac loai dic trung cap thip, mau sic duoc xem la
mot loai dic trung don gian nhung rat hiéu qua duoc sir dung rat rong rii trong
cac cong trinh [1, 6, 3]. Bén canh d6, dic trung hinh dang ciing dugc gidi thi¢u
trong cac cong bd [3, 7]. Pic trung dwa trén sinh hoc (Biologically Inspired
Feature — BIF), loai dic trung kha méi cling nhan duogc sy quan tam trong [6].
Dic trung texture ciing duoc st dung trong [8, 9]. Pé ting do chinh xac khi so
sanh anh hai nhan vat véi nhau, nguoi ta thuong chia anh nhan vat thanh nhiéu
phan dé so khop ting phan. Trong [2], tac gia s dung céc interest point dé so
khép hai anh véi nhau. Mot sé phuong phap nhu [1, 2, 3, 4] chia anh nhan vat
thanh nhitng phan duoc dinh nghia trudce dé so khép.

0 Dic trung ngiv nghia: Cac dic trung cap thip thuong rat nhay cam, d& bi anh
hudng boi nhidu yéu t6 nhu anh nén, sy thay ddi cudng d6 sang qua cac camera
khac nhau,... nén thoi gian gan day, cac dic trung ngir nghia duoc da duoc gidi
thiéu va str dung rong rai [10, 11]. Péc trung ngir nghia 1a nhimg dic trung gin
lién v&i cac khai niém gan giii voi con ngudi va thuong duge con ngudi sit dung
dé nhan dang cac ddi twong. Cac dic trung ngit nghia cho nhan vat c6 thé 1a toc
ngdn, téc dai, mang giay, qudn short, do thun,... Cac dic trung ngit nghia dugc
phat hién dua trén nhitng dic trung cip thap va cac bo phat hién cac dic trung
ngtr nghia c6 do chinh xéac cao, gitp nang cao do chinh xac cta bai todn tai nhan

dang nhan vat.

Hinh 3: Vi du ddc trung ngit nghia: (1) quan jean; (2) quan short; (3) téc dai



Hudéng tiép cin may hoc dé tinh khoang cich giira cac anh. Bén canh cac nghién ciru
vé dic trung thi gidc, cac mo hinh may hoc dé tinh khoang cach giita cac anh ciing rat
duoc quan tAm. Cac cong trinh tip trung vao phat trién nhimng k¥ thuat may hoc nham tdi
wu hoa cac tham sb cua cadc md hinh tai nhan dang hodc hoc nhitng dac trung hiéu qua tur

dir liéu huan luyén [7, 8, 9].

Tinh hinh nghién ciru trong nuwéc:

Tai Viét Nam, Nhém nghién ctru ctia TS. Lé Dinh Duy va dong su tai PTN Truyén thong
Pa Phuong tién, PH Cong nghé Théng tin c6 nhitng nghién ctru vé tai nhan dang nhan
vat trong khuon kho cua dé tai PHQG-C vé phat hién trom dung mang cam bién camera.
Trong dé tai ndy, co mot bai toan nho 1a sr dung hudng tiép can may hoc cho viéc phat
hién cac thanh phan co thé ngudi (body-parts) da dwoc nghién clru va cai dat dé tang do
chinh xéc.

Bén canh d6, nhém cua Tién s Truong Cong Dung Nghi, PH Bach Khoa TP H6 Chi
Minh ciing c6 nhitng nghién ctru vé tai nhan dang nhan vat trong mot dé tai dugc tai tro
bdi NAFOSTED nam 2013.

Nhitng NC co truce cua hoc vién lién quan dén dé tai ludn van. .........cccccocvvveiiiiiiniieniee e

Hoc vién c6 tham gia nhém nghién ciru vé phuong phéap xac dinh cac thanh phan co thé
nguoi dya trén hudng tiép cdn may hoc sir dung mé hinh DPM (Deformable Part Models
[15]) [R1].

Hoc vién di tham gia nhdm nghién ctru vé dé xuét k¥ thuat hau xur 1y két qua tai nhan
dang dé c6 dugc ket qua nhan dang chinh xac hon [R2].

5. Tinh khoa hoc Va tinh méi cua dé tai: nhing han ché hién thoi, nhitng van dé khoa hoc. can NC ' giai
quyét va tinh cap thiét ciia né, hudng giai quyét cé gi méi, loi ich khoa hoc va thiee tién khi van dé
QUOC IAT QUVGE: ..ot e ettt e e ee et e e e et et e e

Dé tai s& tap trung vao hai bai toan nhé cua tai nhan dang nhan vat la trich xuat dic trung thi giac
va hau xu 1y két qua tai nhan dang

Trich xudt dic trung thi gidc

Nhu d3 dé cép trong phan tinh hinh nghién ctru, dé nang cao d6 chinh xac, ngudi ta
thudng chia co thé nguoi thanh nhiéu phan dé so khép. Cac phuong phap phat hién cac
thanh phan co thé nguoi hién nay thuong 1a ¢b dinh (chi 1am viéc v6i mot cu triic co thé
nguoi nhét dinh). Dé tai s& nghién ctru, dé xuit phwong phap xic dinh cac thanh phén
co thé nguoi tong quat hon, cho phép dinh nghia nhimg ciu trac co thé nguoi khéac
nhau tuy y.

Vi dac thu cua bai toan tai nhan dang la vi¢c thay doi gbc nhin, tu thé ddi voi nhan vat

qua nhiéu camera, do dé cac ddc trung ngtr nghia dugc chon phai bat bién véi nhiing sy



thay doi nay. Bén canh d6, phuong phap chon cac dic trung ngir nghia (tu dong, ban tur
dong, thu cong) cling 1a mot thach thirc (cac phuong phap hién nay chon thu cong theo
chi quan ctia cac tac gia). Dé tai s& tap trung vao dé xuat phwong phap xac dinh mgt

tap cac dac truwng ngir nghia phu hop véi bai todn tai nhan dang nhan vat.

Dé c6 thé xay dung cac bo phat hién nhiing dic trung ngit nghia, can phai ¢6 dir liéu hun
luyén. ba s6 cac cong trinh hién nay st dung chinh mot phﬁn cac bo dir li€u cho bai toan
tai nhan dang nhan vat. Huéng tiép can nay co hai han ché. Thir nhat, s6 lugng mau huén
luyén cho cac dic trung ngit nghia khong nhiéu. Thi hai, cin c6 ngudi danh nhin cac bd
dir liéu ndy mot cach thi cong. Trong khi d6, co thé thiy lwong dit liéu anh co sn trén
Internet cing véi cac thong tin di kém vo ciing phong phi. Do d6, trong dé tai nay, ching
t61 d& xudt nghién ciru phwong phap sir dung dic trung ngir nghia cho bai toan tai
nhén dang nhin vit bing cach khai thac dir liéu anh trén cac trang Internet, cu thé

la cac trang web va céac kho luu trit anh va video nhu Flickr, Youtube,...

Viéc khai thac di liéu anh trén Internet giup x4y dung cac bo dir liéu huan luyén phong
phu, vé6i s6 luong mau 16n ma khong can danh nhin thi cong tir con ngudi. Bén canh bai
toan tai nhan dang, k¥ thuat nay con co thé duoc ap dung trong nhiéu bai toan khac nhu

tim kiém anh, tim kiém video, nhan dang vat thé,...

Hiu xir Iy két qud nhgn dang

Céc phuong phap tai nhan dang hién nay déi xir v6i cac nhan vat xuit hién & camera thir
hai mét cach doc 1ap nhau. Tuy nhién, trong thuc té c6 thé c6 nhiéu nhan vat xut hién
cing mot lic. Dé tai s& nghién ctru va dé xuit phwong phéap tin dung théng tin xuit

hién dong thoi ciia nhiéu nhan vat & camera thtr hai nham cai thién do chinh xéc.

6. Muc tiéu, ddi twong va pham vi NC dé tai can hudng t6i va kha nang gidi quyét: Néu cu thé, siic tich
theo turng muc, khong viét chung chung, Iy gidi dai dOng, ... ......c..cccooviiiiiiiiii e

Muc tiéu:

Tim hiéu, phan tich cac k¥ thuat tai nhan dang nhan vat
Pua ra cac dé xuit nham cai thién do chinh xé4c cua k¥ thuat tai nhan dang nhan vat. Cuy
thé:
0 Phat trién cic phuong phap rut trich dic trung thi giac cho cac anh nhan vat.
o Dé xuét phuong phép hau xu ly nhdm cai thién do chinh x4c tai nhan dang.
Xay dung chuong trinh thir nghiém

Doi twong va pham vi nghién ciru

Dt liéu video thu dugc tir cadc camera quan sat.

7. Noi dung, phwong phip dy dinh NC. Trink bay theo tirng budc, méi buée can c6: muc tiéu duw kién
két qua®, phuong phap, bé tri NC cu thé (case- study), phuwong dn phoi hop véi cdc don vi, phong thi
nghiém, ... két qua die kién dat QUEC VA SE CONG DO .....veveeeeeeeeeeeeeeeeeeeeeeeee e



Noi dung 1:
Muc tiéu:

e Khao sat tong quan vé bai toan tai nhan dang nhan vét, cic phuong phap k¥ thuat hién
nay, cac bd dir liéu chuan dugc st dung cho bai toan.

Két qua

e Tai lidu tong hop, phan tich cic phuong phép state-of-the-art hién nay vé tai nhan dang
nhan vat

e Céc bd dir liéu chuén cho bai toan tai nhan dang.

e Mai ngudn cua nhitng phuong phap state-of-the-art (néu co)

Noi dung 2:
Muc tiéu:

e Dé xuit phuong phéap xac dinh cac thanh phan co thé ngudi mét cach téng quat cho phép dinh
nghia nhitng cau triic co thé nguoi khac nhau tuy .

Két qua

e Phuong phap méi cho phép xéac dinh cac thanh phin co thé ngudi mot cach tdng quat voi két qua
tai nhan dang cao hon cac phuong phap hién nay.
e MGt bai bao hoi nghi.

Noi dung 3:

Muc tiéu
o D¢ xuat phuong phap xac dinh tap cac dac trung ngit nghia

e Nghién ctru phat trién k¥ thuat khai pha dit liéu anh tir internet dé xdy dung dit liéu huan
cho dac trung ngir nghia.

Két qu
e Phuong phap xac dinh tap cac dac trung nglt nghia

e Phuong phap khai pha dir li¢u anh va video tir internet phuc vu dac trung ngit nghia.

e Phuong phép tai nhan dang nhan vat maéi sir dung cac dac trung ngir nghia dugc xay dung tir
nhiing dit li¢u dugc khai pha tir web, Youtube,.... vo1 do chinh x&c cao hon cac phuong phép
hién tai.

e MGt bai bao hdi nghi.

Noi dung 4:
Muc tiéu

o Dé xuét phuong phap hau xir 1y sir dung thong tin dong xuét hién cta cac nhan vat nhim
cai thién do chinh xac qua trinh tai nhan dang.

Két qud

e Phuong phap hau xir Iy str dung thong tin dong xuét hién cta cic nhan vat.
e MO0t bai bao hdi nghi



.Ké hoach bo tri thoi gian NC phai két hop nhiém vu NC véi hoc tap; lam xémina, ké hoach lam viéc

voi nguoi huong dan, ké hoach viét ban thao [u@n Van,... o ..o

Noi dung Thoi gian

Ngi dung 1: 3/2014
Khao sit tong quan vé bai toan tai nhan dang nhan vét, cac phuong
phap k¥ thuét hi€n nay, cac bd dir li€u chuan dugc st dung cho bai
toan.

Noi dung 2: 4/2014 - 7/2014

Dé xuit cac phuwong phap cai thién do chinh xac ciia bai toan tai
nhédn dang nhan vét

Ngi dung 3: 8/2014

Viét luan van

9.Tai liéu tham khao gom nhitng tai liéu c6 lién quan nhat véi d@é tai NC; ngoadi nhitng tai liéu kinh dién

1.

10.

phdi ¢é nhitng tai liéu cdn dai (ndm ndm tré lai) lién quan dén dé tai.Viét theo mau®, Va thuyét minh

dé tai phdi tham chiéu dén cdc tai liéu tham khdo nay.
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Nguyén Hoang Vii

Mt 56 lwu ¥ Vin phong nén dién dat co dong, hinh anh, so dd, biéu bang,.. rd rang; phan tich y nghia
nghién ctru dé tai va vé két qua du kién mot cach thuyét phuc. Du kién két qua, c6 thé 1a: Dé xuit quan
diém; Pua ra bao céo hién trang; Pé xuét cac bién phap vé t chic, quan ly; Tao 14p dugc mé hinh,
san pham, cong nghé mau,v.v.. Tai liéu tham khdo: viét theo dang mau, 1a sach hay bai béo, vi du:

+ voi sach tham khdo:
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+ vdi bai bao khoa hoc:
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