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TOM TAT - Phdt hién doi twong ld mét thanh phdn rdt quan trong trong cdc hé thong tw déng gidm st va bam muc tiéu.
Bai bdo nay dé xudt ‘mot phuong phdp dira trén ky thudt xir [y anh va cdc thudt toan mdy hoc dé phat hién cdc muc tiéu quan si.
Phirong phdp dé xudt dya trén cdc dic trung hinh dang va mau sdc dé tim doi twong trong dnh cdnh dwoc chup tir mgt camera.
Trong phuong phdp cia ching t6i, dnh ddu vdo trude tién dwoc phan thanh cac viing nho dong mau sir dung thudt todn dya vdo Iy
thuyet do thi. Sau do, cdc viing ¢6 kha nang thugc vé doi tirong thap s€ dugc loai bo bang viéc sir dung cdc théng tin vé mau sdc.
Cubi cimg, doi tirong can tim duoc xdc dinh tir mot tdp cdc ving dong madu két néi véi nhau, sir dung mot mé hinh xdc sudt véi cdc
ddc trung hinh dang va mau sde. Pdc trung hinh dang cua m¢t vung anh dwoc biéu dién bang cac bg ddc ta hinh dang (shape
contexts). Cac bé ddc ta vé hinh dang la bét bién véi sw méo hinh cuc bé, su dich chuyén va xoay... Phuwong phap dé xuat duoc danh
gid trén cdc tap dir liéu lon khdc nhau. Mai tdp dir liéu bao g5m cac anh ciia mét kiéu doi tuwong dwoc thu thdp tir cdc canh khac
nhau die6i cac diéu kién dnh sang khdc nhau. Céc két qua thiee nghiém da chi ra tinh hiéu qua ciia phwong phdp d@é xudt.

Tir khéa - Phdn ving anh; do doi twong; déc trung mau, ddc trung hinh dang, mé hinh xdc sudt.
I. GIOI THIEU

Phat hién d6i tugng tu dong co vai trd quan trong trong cac hé théng trinh sat phat hién muc ti€u, cac hé théng
giam sat, nhan dang va khao sat. Viéc sir dung thi gidc may tinh dé phat hién cac ddi twong 1a mot giai phap dwoc sir
dung rong rdi trén toan thé gi¢i. Phuong phap nay ting dung cac k¥ thut xir Iy anh va cac thudt toan may hoc dé tim
cac ddi tuong trong cac hinh anh. Tuy nhién, viéc phat hién ddi twong dua trén thi gidc may tinh 1a mot vin dé kho boi
vi hé thdng phai giai quyét voi su thay ddi vé diéu kién tao anh (vi du nhu sy thay ddi vé cac diéu kién anh sang va thoi
tiét) va sy thay doi ctia cac canh va méi truong.

Nhiéu phuong phap phat hién dbi twong khac nhau st dung thi gidc may tinh da dwoc phat trién va ing dung
rong rii trong doi song thyc tién. Cac phuong phap nay phat hién d6i tugng véi ba bude chinh. Budc thir nhét 1a dya
vao cac thudc tinh cta dbi tuong nhu mau sac, két céu be mit va hinh dang dé trich chon céc dic trung anh. Budc thir
hai 1a st dung tap dir liéu mau dé xac dinh cac tham sé cho cic bo nhan dang ddi tugng trong anh. Budc thir 3 14 st
dung bo nhén dang dé xac dinh dbi tuong trong cac anh dau vao bat ky.

Trong hé thong phat hién muyc tiéu quan sy thi viéc trich chon dic trung anh dong mot vai tro quan trong. C6 hai
xu hudng chinh trong vi€e trich chon déc trung: 1) sur dung cac dac trung canh, 2) s dung cdc dac trung mau va két
cau bé mdt cia cdc vung anh. Cac phuong phap dya trén cac dac trung canh xac dinh dbi trong trong anh bang viéc di
tim cac dudng bao cua dbi tuong [1-5]. Diém manh cta cac phuong phéap nay 1a bét bién vai cac diéu kién anh sang va
su dich chuyén cua dbi tuong. Tuy nhién, cac phuong phap dua vao canh lai nhay cam véi cac canh nhiéu va khong co
hiéu qua khi trong anh xudt hién nhiéu canh nhidu. Mat khac, hiéu qué cua cac phuong phap nay lai phu thude vao viée
do tim cac diém canh.

Cac phuong phap str dung céc déc trung mau va két cAu be mit cuia cdc vung anh 6 hiéu qua cao trong viéc do
tim céac (101 tuong ma ching c6 mau sic hodc ket céu bé mit rat khac so véi cac doi tuong nén khac trong anh [6, 7].
Diém yéu cia cac phuong phap nay 1a ching rit nhay cam véi sy thay doi cua cac diéu kién anh sang va thuong 16i
trong truong hop doi twong bi anh hudng boi cac ving rat sang va cac bong ram.

Trong bai viét nay chung toi dé xuat mot phuong phap mai dé phat hién cac muyc tiéu quan su. Phuong phap cua
chung 61 str dung diém manh ctia phuong phap dwa vao canh va phuong phap dua vao mau va két cAu bé mit. Phuong
phap dé xuét dwa trén sy két hop giira dic trung mau sic va dic trung hinh dang dé xay dung mot mé hinh xac suét cho
viéc phat hién cac muc tiéu trong anh. Cé hai budc chinh trong phwong phap ciia chung t6i. Budc thir nhat 1a phén
manh anh dau vao thanh cac ving ddng mau khac nhau. Budc thir hai 14 x4c dinh muyc tiéu trong anh tir cac vung dong
mau str dung cac dac trung mau va hinh dang. Muyc ti€u dugc tim nhu 1a mét tp con cac ving dong mau két ndi voi
nhau (cac ving nay déu thudc vé mot ving 16n) sao cho xac suit hdu nghiém cia tap nay 14 16n nhat.

CAu tric cua bai bao vdi cac phéq con lai nhu sau: Rh?m I trinh bay phuong phap dé xuit; Phan III trinh bay vé
thuc nghiém va cac két qua dat dugc; Phan IV dua ra cac két luan chinh.
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II. PHUONG PHAP PE XUAT

Cac myc tiéu quan sy thuong phai duoc quan sat tir xa va cac anh thu thap duoc tir camera s& bao gdm nhiéu d6i
tuong nén. Do vay viéc sir dung cac phuong phap dya vao canh s& khong hiéu qua. Mat khac néu chung ta sir dung céc
phuong phédp dua vao dic trung mau sdc s€ rat nhay cam véi diéu kién 4nh sang. Tt viéc phan tich cac Kkét qua thuc
nghiém phan ving anh bang phwong phap dd thi trong [9], ching t6i tim thdy ring thuét toan nay phan vung anh
nhanh, ¢6 d6 chinh xdc va tin cdy cao. Hon nita, déc trung hinh dang (shape context) dugc dé xudt trong [10] 1a mot
ddc trung quan trong trong viéc xac dinh dbi tuong, n6 ¢6 nhidu wu diém nhu 14 bat bién véi sy méo hinh cuc bo, su
dich chuyen va xoay. Thay vi chi st dung dic trung mau, viéc két hop dic trung hinh dang v6i déc trung mau sc s&
tang dang ké d6 chinh x4c va do tin cdy trong viéc xac dinh dbi tuwong dudi cac diéu kién moi treong va anh sang khac
nhau.

Trong phan nay, ching t6i trinh bay mot phuong phéap phat hién déi trong méi tir cac ving anh cuc bo, sir dung
phuong phap xéc suat véi sy két hop giita dic trung hinh dang véi dic trung mau sic. Dau tién, anh dau vao dugc phan
manh thanh cac ving ddng mau sir dung thuat toan trong [9]. Sau d6, ddi twong can tim dwgc xac dinh trong anh nhu 1a
mot tap con cac ving dong mau két ndi voi nhau. Tap con nay cé xac suat hau nghiém cua dic trung mau sic va hinh
dang 13 cyc dai. Theo mot cach khac, phuong phép dé xuét phat hién dbi tugng quan su trong anh bao gdm c6 hai giai
doan chinh nhu trong Hinh 1.

Giai doan I: Phan mang anh du vao thanh cic ving déng mau.

Giai doan 2: Tim doi tugng tir cac vung dong mau s dung mo hinh xac suat véi dic trung mau sac va hinh

dang.
anh don . Phan manh anh
Camera Tién xir ly thanh cic yung
(frame) dong mau
(a) Giai dogn 1
. . Trich rut cic dic Xic dinh dbi twong
Ving dong mau trung vé hinh béing mé hinh xac Doi twong dwge tim
dang va mau sac suit
(b) Giai dogn 2
Hinh 1. So dé khoi phirong phép dé xudt va anh minh hoa
Céc giai doan nay duoc trinh bay chi tiét trong cac phan sau déy.
A. Phan vung dnh

C6 nhiéu thuét toan phan vung anh khac nhau nhu cac thuat toan chia va tron vung, cac thuat toan tang trudng
vung, cac thuat toan ap dung ly thuyét dd thi, cac thuat toan st dung cac ky thuat may hoc, cac thuat toan dya vao
canh... Tuy nhién phuong phap dwa vao ly thuyét d6 thi dugc st dung phd bién nhat. Phwong phéap nay thé hién dugc
tinh téng quat hoa trong phan ving anh va co6 thé ap dung cho nhiéu truong hop thuc té. Trong cong viéc nay, chung t6i
sir dung thuat toan duwa vao 1y thuyét do thi dugc dé xuat trong [9] dé phan mang anh du vao thanh cc ving dong nhat
vé mau sic. Thuat toan nay do chinh xac cao va thoi gian tinh toan nhanh.

Tir mot anh diu vao, mot do thi vo hudng G = {V, E} dugc thiét 1ap v6i V 1a tap dinh va E 1a tap canh. Cac dinh
v € V 1a cc diém anh (plxels) va cac canh (vl, vj) nbi hai dinh lién ké nhau v; and ;. MJi canh (v;, v;) c6 mdt trong
sd w(v;, v;) duge do bang sy khac nhau vé mau sic giita hai diém anh v; and v; nhu sau:

wlvw) = [(ct= che+ (- e+ @ el m

Trong cong thirc (1) C} 1a thanh phin mau thtr k ctia diém anh v;. Thudt toan phan ving anh dugc trinh bay cu thé
trong Thuat toan 1.

Thudt todn 1: Phén ving anh diwa vao Iy thuyét do thi

Pau vao: Mot d6 thi vo huéng G = {V, E}, v6i n dinh, va m canh
Pdu ra: Cac ving anh ddng mau Sy, S,, S; ...
Bude 1: Sip xép cac canh e € E theo thir tir c6 trong sé w(e) tang dan.
Budc 2: Khai gan cac vung anh §; 1a cac dinh v;.
Bude 3: Lip lai bude 4 voi q = 1..m(m la tong s6 canh trong E).
’ Budc 4. Hop 2 vang S; va S; chira hai dinh v; and vj (v; € S;,vj € ;) dugc ndi v6i nhau béi canh thr q
néu thdéa man 2 diéu kién sau:
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S; # S o
W(Ui,vj) < MITlt(SL,SJ)

Trong cong thuc (2) MInt(S;,S;) 1a ham do sy khac nhau gitta 2 vung S; va §;. Ham nay dugce tinh dya trén

su khac nhau néi bd gitra cac dlem anh trong mdi ving S; va gia tri ngudng cua S;. Su khac nhau ndi bo giita cac diém
anh trong mot vung S 1a trong sb 16n nhét ctia cac canh ndi cac diém anh trong S:

Int(S) = max, ¢ sw(e) 3)
Gia tri ngudng cua mot vung S duqc tinh nhu sau:

WS =5 O
Trong cong thirc (4) K 1a mot hang s dwong, |S| 13 tong s6 diém anh trong ving S.
Su khéac nhau giita hai ving S; va S; dugc tinh nhu sau:

Mine(S;, S;) = min[int(S;) + ©(S), Int(S;) + ©(S;)] 3)
Béng 3 minh hoa céc két qua phan ving ctia mot s loai anh 4p dung thuat toan trén.
B. Xic dinh di twong

Goi S = {5,5,,55,5,, ...} 1a tap cac ving dong nhat vé mau sic trong anh d4u vao. Cac ving dorg mau nay
gianh dugc bang viéc ap dung thudt toan phan ving anh & phan trén. Ddi twong trong anh dau vao duge tim nhu 1a mot
tap con §*  S. Tat ca cac thanh phan S; € $* 1a cac thanh phan két ndi va déu thudc v& mot ving anh 16n Z. Dé xéac
dinh tdp con S tir § chung t6i st dung hai dac trung ndi bat cua ddi twong: mau sdc va hinh dang. Cac dac trung cla
dbi tuong duoc tinh toan bé‘mg viéc st dung cac ham mat do xac suét trén tap dir liéu anh mau (training).

Trén tap dit liéu anh mAu (training), mdi anh dwoc phan ving thanh cac ving dong mau S;, cac ving thudc doi
tuong duge xac dinh bang tay nhur 1a cac ving S2. Nhu vay, tir tip mAiu chung ta s& c6 mdt tip cac viung ddng mau
khac nhau thudc Vé dbi tuong §° = {5¢,52,5952, ....}. Pbi véi mdi ving S2, ddc trung mau ¢ = (c1,¢2,¢3) cuand la
mdt vector ma mdi thanh phan c; (i =1,2,3) 1a gia tri trung binh cua thanh pham mau thir i cia tat ca cac diém anh
trong S2. Pt 0 biéu thi cho 16p dbi twgng can tim. Haim mat do xac suat ciia ddi twong ddi voi dic trung mau p(c|0)
duoc tinh bang phuong phap histogram mau 3D cua tit ca cac mau ¢ cla cac ving S¢. Mdi thanh phan mau duoc
lugng tir hoa thanh N bin.

Dic trung hinh dang cua d6i tuong duge xdc dinh bang viée sir dung cac bo ddc ta vé hinh dang (shape
context) [10]. Bo dac ta hinh dang nay bat bién khi ddi tugng bi xoay, dich chuyen méo, bién doi theo ty 16. Pic trung
hinh dang s cua mét do6i tuong bao gom céc dac ta hinh dang cua cac diém anh nam trén duong bao cia dbi tuong. Xet

mot dbi twong co K cac diém mau py, p,, P3 ... Pxtrén duong vién (xem Hinh 2). Dic ta hinh dang cia mot diém p; 1a
mdt histogram ciia cac cuc toa do twong doi giita p; va K — 1 diém con lai trén dudng vién cia ddi twong nhu sau:

hi =#{q # pi:(q— p) € bin(k) }. (©)
Céc bin 1a dong nhat trong khong gian log.

@ W)

log r
legr___

(1] (%]

(d) (e)

Hinh 2. Ddc ta hinh dang: (a) va (b) la cac diém bién cia mau; (c) 14 so dd cac bin dugc sir dung dé~ tinh dac trung hinh
dang; (d) 1a dac trung hinh dang ctia di€ém mau trén (a); (e) 1a dac trung hinh dang ctia diém mau trén (b).
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Pdi véi hai diém khac nhau trén cung mot dédi tuong thi cac dac ta hinh dang cta chung sé khac nhau. bPéi voi
cac doi tugng c¢6 hinh dang giong nhau thi déc ta hinh dang cia hai diém tuong Gng nhau s€ 1a giong nhau. Sy khac
nhau gitra hai bd déc ta hinh dang cta hai diém p va q dugc tinh nhu sau:

_ M (hp—h§)?
Clp,q) = 0.5%;%, vyl @)

Trong (7), M 1a s bin clia céc histogram toa do cuc.

HEREBEESOEESES

Hinh 3. Mot s6 hinh dang mau ciia mét doi twong mdy bay.

GoiT = {Tl, T,,Ts, ...} 12 tap cac hinh dang mau cua ddi tugng can tim. Trong tmg dung cua ching toi, mdi loai
dbi twong bao gobm 9 hinh dang mau. Hinh 3 trinh bay mét hinh dang mau cia dbi tuong may bay F22. Pbi v6i mbi
hinh dang miu, chung t6i liy cac diém mau p ndm trén duong bao cua dbi tugng sao cho hai diém lién k& nhau cach
nhau 7 diém anh. Cac b dic ta hinh dang cua cac diém nay la dic trung hinh dang cua mdi hinh dang méu. Déi véi
mdi mot ving anh Z (nd c¢6 thé bao gdbm nhidu ving dong mau), thi dic trung hinh dang s, cia Z 1a cac dic ta hinh
dang ctia cc diém mau nam trén duong bao ngoai cua Z. Su khac nhau vé hinh dang giita mot ving anh Z va mot hinh
dang mau T cua déi tugng dugc tinh nhu sau:

1 .
D(SZ, T) = _Zpe s, MNger C(p' Q) (8)

Trong cong thirc (8), |s,| biéu thi cho tong sé diém mau trong Z. Him mat d6 xac suat vé dic trung hinh dang
ctia mot vung anh Z thude vé dbi tuong dwoc tinh nhu la:

p(s,|0) = exp[—f minrer D(s,, T)] . ©)
Trong (9), B 1a tham sé ty 1& duoc xac dinh théng qua tap dit liéu mau. Cong thire (9) ¢ nghia rarg khi hinh
dang cta vung anh Z tuong tu véi mot hinh dang mau T cua d6i twong thi gia tri D(s,, T) 13 nho va do vay gia tri
p(s,]0) 1a cao. Ngugc lai p(s,|0) c6 gia tri thap khi hinh dang ctia ving anh Z khac véi cac hinh dang mau T cia do6i
tuong.
Tt mét tap cac vung anh déng mau S, d6i tuong can tim duoc xac dinh nhu mot tdp con $* nhu sau:
§* = arg max; sp(Z|0) (10)
voi
p(Z|0) = p(c,|0)p(s,|0) (11
Tap S* trong (10) c6 thé dugc xac dinh bang phuong phap vét can v6i viée tim tit ca cac tip con trong S. Tuy
nhién phuong phap nay s& mat nhiéu thoi gian tinh toan, do phuc tap tinh toan ciia n6 1a 0(2151) véi || 1a tong s6
thanh phan cua S. D¢ giam thoi gian tinh toan, ching t6i sir dung thuét toan thém bot cac vung trong [11]. Thuét toan

nay hiéu qua hon khi ta thém mot so diéu kién loc nhu: loai bo ving dong mau 16n (phan 16n 1a cac ving nén) bang
viée thong ké tiét dién d6i tuong so voi khung hinh. Thuat todn nay dugc mé ta trong Thuét toan 2.

Thudt todn 2: Tim doi twong bang viéc thém bét ving

§' < {SeSlp(cs10) = 7}
§* « arg maxp(c, |0)
SES

Temp « bang
While (Temp) do
S, {S; € {S" — 8}, véi ST U S; lamodt vung lién thong }
S"e argmaxsesa P({S U S7}|0)
S, {S; €8, voi {S* — S;} lamdt vung lién thong }
S'¢ argmaxsesr p({ S* — 53/0)
Ifp({S* U §$*}|0) = p({S~ U $*}|0) and p({ST U $*}|0) > p(5*|0) then
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$*<S*uSt
Else if p({S* —S7}|0) > p(§*|0) then
S'S§" -5
Else
Temp « Sai
End if
End while

Trong Thuét toan 2, & mdi budc 1ap khi thém hodc bt mot ving S; vao S* thi tinh két ndi cua tap {§* U S;} va
{§* = S;} duogc kiém tra. Mot tap cac thanh phf?m duge xem 1a két ndi néu nhu tt ca cac thanh ph?m ctia né déu thude
vé mot ving anh chung. Vi du trong Hinh 4, gia sir §* bao gdm céc thanh phan la cac ving anh 2, 3, 7, 8 va 9 thi ving
anh 7 khong thé bét duge tir S* boi vi nd s& bé gy tinh két ndi cia §*. Tuong tu thi ving sé 0 khong duge thém vao
S*. B&i vi Thuat toan 2, ¢6 s6 cac thanh phﬁn va thao tac 1a xac dinh nén thuat todn s€ hoi tu.

1 A
0

"~/ 4 /

/ /.-'
3 4
6 B s
8

9 _ /

10 | 11

Hinh 4. Minh hoa qua trinh thém va bot vung.

Vung anh dugc tao ra tir cac thanh phan $* dugc xem nhu 14 doi tuong can tim néu diéu kién sau day dugc
théa man:

p(8°10) =7, 12)

‘Trong (12), tham sér 7, 12 mot ngudng dugc xac dinh trude bang viée hoc tir tip dit liéu mau. Bing 3 trinh
bay mot so vi du vé xac dinh doi tuwong trong cac anh dau vao.

III. PHUONG PHAP THU'C NGHIEM VA KET QUA

Trong phan nay chiing t6i trinh bay cac dir liéu hinh anh ma ching t6i thir nghiém, chi tiét cac bude thuc hién
thuat toan, phuong phap danh gia, cac tham so va két qua thir nghiém phuong phap dé xuat.

A. Dir ligu anh

Pé danh gia phuong phap phat hién dbi twong, ching t6i da thu thap dwgc mot co s& dit lidu gom 5 loai ddi
twong va mdi loai dbi twgng cd 2000 anh & cac méi truong ty nhién khac nhau va khoang cach tir camera t6i d6i twong
khoang 1000 m. Trong tap dit liéu cuia ching t6i, mdi anh chira mot ddi twong tim kiém trong cac canh thay dbi lién
tuc (cdc anh thu nhdn khi déi twong di chuyén). Trong nhiéu truong hop dbi twong bi mat mot phan do & dé duong 15
13m hodc bi che khuét bai déi tugng khéc, ddc biét hon nita 1a didu kién chiéu sang hoan toan khac nhau. Vi mdi anh
chung t6i do bang tay ving anh cua ddi twong. Mdi d6i tuong chung t6i ldy 500 anh miu dung dé hoc va 1500 anh
ding dé thir nghiém.

B. Phuwong phdp danh gia

Ti€u chi dé danh gia viéc phat hién dbi tuong dugc dua trén viéc so sanh hai vang anh: ving anh déi twong
duogc phat hién bang mdy va ving anh dwoc xdc dinh bang tay. Goi Rq 1a mét vang duoc phat hién va R, 1a ving duoc
danh dau boi cach lam bang tay. Ty 1€ so khdp gitta Ry va R, dugc tinh nhu sau:
|Rg n Rd|

Yy Ra) =5 GRl]
g

Trong d6|R| 1a dién tich ctia ving R, N va U la giao va hop cua hai ving Ry, Ry. Mot ving R, dugc cho la phat
hién dung khi va chi khi ton tai mot ving duoc x4c dinh bing tay Ry sao cho y(Rg, Rd) 16n hon hodc bang mot gia tri
ngudng 7. Tuong tu nhu viéc danh gia ciia mot s6 hé thong phat hién d6i twong, gia tri ngudng nay dugc thiét lap la
0.5.

Dé danh gia hidu qua ciia mot phuong phap phat hién déi tuong, chung t61 s dung hai phép do: ty Ié phat hién
dung va do chinh xdc phat hién. Ty Ié phdt hién dung 1 ty 1€ phan tram cta s6 doi tuong dugc phat hién dung trén tong
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sé anh duoc kiém tra. P chinh xdc phat hién 1a ty 1¢ phin trdm cua sb déi tugng dugc phat hién dung trén tong sb cac
doi twong duoc do. Vi du ching ta kiém tra 100 anh, ching ta phat hién dugc 90 doi tuwong, ¢ 80 doi tugng dugce phat
hién dung (cho y(Rg, Rd) > 1) thi ty 1¢ phat hién dung 1a 90% va d6 chinh xac 1a 80/90 = 89%.

C. Két qud thuwe nghigm

Két qua thyc nghiém cua phwong phap d& xuét cho 05 loai dbi twong trén tap anh kiém tra dugc trinh bay
trong Bang 1.

Bang 1. Két qua danh gid trén tdp anh kiém tra cho 05 déi twong

STT Loai anh dbi twong Ty 1€ phat hién P9 chinh xac
ding
1 Xe u 04t quan su 78.93% 95.60%
2 May bay 95.87% 99.87%
3 Xe tang 81.27% 94.54%
4 Cand 78.7% 95.76%
5 Xe tai quan sy 73.32% 97.63%

Béng 2 trinh bay mot s6 két qua hinh anh phat hién déi twong cta phwong phap dé xuat. Cac két qua nay
chung minh rang phuong phap dé xuat c6 thé phat hién dugc nhiéu loai doi tuong khac nhau véi do chinh xac cao.

Bang 2. Mot s6 hinh dnh két qua ciia mét s6 doi twong

STT Anh d4u vao Anh phan manh Anh két qua Xac dinh bang tay

-y

IIIIIIII

IV.KET LUAN

Bai bao nay d& xuat mot phuong phap phat hién dbi twong dua trén ki thuat xir 1y anh va cac thuat toan may hoc
dé phat hién cac muyc tidu quan su. D6i turong trong anh dugc xac dinh bang mot phuong phap xéac suit st dung két hop
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chc ddc trung mau sic va hinh dang. Phuong phap dé xuit dwoc danh gia trén cac tap dit liéu 16n khac nhau. Mai tap
dir liéu bao gf‘)m cac anh cta mot kiéu dbi tuong dugc thu thap tr cac canh khac nhau dudi cac diéu kién anh sang khac
nhau. Céc két qua thuc nghiém di chi ra ring phuong phap dé xuat c6 thé phat hién duoc cac d6i tuong khac nhau voi
d0 chinh xac cao.
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A OBJECT DETECTION METHOD FOR AUTONOMOUS TRACKING AND
SURVEILLANCE SYSTEMS

Nguyen Van Hung, Nguyen Van Xuat, Le Manh Cuong

ABSTRACT- Object detection is a crucial component in autonomous surveillance and tracking systems. This paper proposes a
vision-based method for military object detection. The proposed method detects the object in each scene image captured by a
camera, based on shape and color features. In our method, the image is first segmented into color homogeneous sub-regions using
the graph-based algorithm. Then, the background sub-regions are removed by employing color information. Finally, the object is
determined from connected sub-regions using a probabilistic model that integrates shape and color features. The shape feature of
an image region is represented by shape contexts. Shape contexts are known for their invariance to illumination, local shape
deformation, scale and rotation. The proposed method is evaluated on various large datasets in which each dataset includes images
of an object type collected from various sences under vary illumination conditions. The experimental results show the effiency and
robustness of the proposed method.



