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Truong Pai hoc Qudng Binh
Tém tit. Ciing véi sy phat trién nhanh chéng cia khoa hoc va cong nghé, cac hé thong sir dung
ky thudt thi gidc mdy tinh (computer vision) dd c6 nhiéu g dung va dat dwoc nhitng két qua
nhat dinh, ddic biét ing dung trong hé thong gidm sdt cong céng. Trong bai todn gidm sat cong
cong, viéc phat hién doi tuong bi bo lai la nhiém vu hét sirc quan trong trong dyw bdo cdc sy co
co thé uy hié'p an ninh. Bai bdo nay gioi thiéu phuwong phap phat hién vdt bi bo lai dua trén ky
thudt Histogram song nén (Histogram of Dual Background -HOD) va kj thudt nhin dang doi
twong. Phwong phdp bao gom cdc bude nhie sau: Xay dung HOD theo diém anh bang cdch tinh
do khac biét cua gia tri diém anh gitta anh hién tqi va cac anh nén thu dwoc truée dé. Cac diém
anh bat bién dwoc trich ra bdng ky thudt phan cum trén mau HOD, cdc nhém diém anh duoc
danh gia dwa vao tinh chat hinh hoc va moi quan hé voi cac doi tuwong chuyén dong dé thu dwoc
cdc doi twong tinh. Cdc doi twong quan tam sé dwoc phdn tich, phan logi bang phirong phdp
nhin dang doi twong, vi du nhie SVM (support vector machine), Random forest, Neural
network.... Két qua danh gid trén cdc co sé dir liéu chudn cho thdy phwong phdp ndy hiéu qua
10t va ¢6 kha nang vmg dung trong cdc hé thong gidm sdt an ninh.
Tir khéa: Nhin dang méu, nhan dang vit bi bé lai, hé thong gidm sdt théng minh, hoc mdy.

1. GIOI THIEU

Trong nhitng ndm qua, cc hé thong giam sat da tro thanh nhiing Gmg dung quan
trong trong gidm sat, dam bao an ninh coéng, hé thong van tai thong minh [1]. Céc
camera thudng dugc gan trén cic ga tau, tram xe bus, san bay, truong hoc va nhiéu
diém cong cong khac. Mic du camera dugc lap nhiéu, c6 ngudi theo doi qua hé thong,
nhung con ngudi khong thé bao quat va theo doi thudng xuyén tit ca camera dé phat
hién nhitng van dé bat thudng. Do d6, can thiét phai c6 nhitng phan mém hd tro, phat
hién nhitng bat thuong dé canh bao dén can b giam sat, ddm bao an ninh. Mot trong
nhting nhi¢ém vu quan trong 1a tuy dong phat hién cac ddi tugng bi bo lai (tui mang ca
nhan,...) dé ngin chan nhiing tinh huéng nguy hiém xay ra. Vi dy, ké khung bd da dit
bom noi céng cong tai Boston ngay 15 thang 4 nam 2013, ba 16 chira bom duge ¢ y dé
lai tai noi dang dién ra cudc thi marathon va gy nd. Lién quan dén van dé nay, nhom
tac gia [2] d4 trinh bay mot sd khai niém lién quan dén ddi twong bi bo lai, xac dinh cac
dbi tuong quan tdm va cac tmg dung cta no.

Trong linh vuc nhan dang ddi twong dd c6 nhiéu cong trinh nghién ctu, thuc
nghiém, dién hinh nhu [3-11]. Trong pham vi bai bao nay, chung t6i khong tap trung
vao nhan dang dbi twong ma sir dung ndé nhu mot cong cu di co san. Thay vao do,
ching t6i s& trinh bay mot sé k¥ thuat dé phat hién d6i tugng bi bo lai, sau d6 dbi twong
s& dugc nhan dang bang cach st dung cac ky thuat nhan dang [12-15]. Noi dung
phuong phap dé xuat duge mé ta theo cac bude nhu trong Hinh 1.
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Hinh 1. So d6 phuong phap phat hién vat bj bo lai.
2. XAY DUNG MAU NEN DUA VAO HOD

Phuong phap loai trir nén (background subtraction-BG) truyén théng thudng dugc
ding dé tach ving anh nén va vung anh tién canh. Loai trir nén duoc thuc hién dwa vao
viéc so sanh mau nén voi anh hién tai, sau d6 loc cudng do diém anh véi ngudng xac
dinh trude (hodc ngudng duoc cap nhat dong). Chi tiét vé ky thuat mot s phuong phap
BG duoc trinh bay trong [16],[17],[18]. V&i phuong phap dua trén HOD, thay vi tap
trung vao viéc tim diém anh tién canh, hé théng tap trung vao xac dinh diém anh nén
theo cac mirc dd khac nhau ciia mau nén hién tai va mau nén tham chiéu. Cong viéc nay

duoc goi 1a loai trir hai m6 hinh nén, két qué dugc minh hoa nhu sau:
E
W

Hinh 2. Loai trir nén bang HOD. Hang thtr nhat 1 4nh nén hién tai, hang thir hai 1a mau nén
tham chiéu, hang cudi 1a gia tri trir mau nén hién tai voi mau nén tham chiéu.

V&i mdi diém anh, gia tri khac nhau dy(x,y) gitta mau nén tham chiéu Izr(X,y) va
mau nén hién tai lg(x,y). Trong trudng hop gia tri dy(x,y) thay doi dot ngot va sau d6 no
trd lai mau nén, thi xac suat co dbi tugng chuyén dong trong ving 1a rat cao. Cac ddi
tuong tinh xuét hién thi mau nén s& thay doi tir tir cho dén khi mau nén bao hoa. Tap gia
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trj di(x,y) dugc két hop voi nhau dé xay dung histogram trong mot khoang thoi gian
nhét dinh. Qua trinh thyc hién dugc mo ta nhu Hinh 3.
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Hinh 3. Qua trinh tinh gia tri HOD.
Két qua HOD thé hién su thay d6i diém anh theo thoi gian lién quan dén miu nén,
duoc tinh nhu sau:

h(x, y) ={d,_p.,(X, ¥),-.., A (X, ¥), A (X, ) (1)

v6i b 1a s6 bin cia histogram twong tng véi s6 cac mau nén duoc sir dung trong
mot khoang thoi gian nhat dinh.

Két qua tinh HOD dugc thé hién trong Hinh 4. Gi4 tri HOD cua mdi diém anh
dugc biéu dién bang vector 35 chiéu.

—i

Hinh 4. Gia trj HOD tuong tmg v6i ving danh dau do, trong mot khoang 35 frame.

3. XAC PINH TOI PO BI BO LAI

Dé x4c dinh tai dd bi bo lai can thuc hién cac bude sau: du doan vung it bién déi,
sau d6 xac dinh cac d6i tuong dimg yén, nhan dang tai d6 va cudi cung 1a dy doan thi
d6 da bi bo lai.

Trude hét, cac diém anh dugc phan loai thanh 3 kiéu: diém anh nén (background),
diém anh nén tré nén khong bién d6i (B2S: background —to- static) va diém anh khong
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bién ddi sau tré thanh anh nén (S2B: static — to — background). Trudc hét, gia tri HOD
s& dugc chuan hoa bang chuan 2 (norm2). Gia tri histogram duoc st dung dé so sanh
trong phan nhom diém anh. C6 nhiéu phuong phap khac nhau co thé sir dung dé phan
nhém. O day, phuong phap nhom k-means dugc dé xuat s dung vi tinh don gian va
hiéu qua trong tng dung cu thé. Trong tmg dung nay sd cum duoc st dung 13 3. Vi du
vé phan nhom diém anh va két qua duoc thé hién trong Hinh 5.

Index 1~20 Index 2~21 Index 3~22 Index 4~23 Index 5~24

Index 6~25 Index 7~26 Index 8~27 Index 9~28 Index 10~29

Index 11~30 Index 12~31 Index 13~32 Index 14~33 Index 15~34

Hinh 5. Phian nhom céac diém anh: 3 nhém diém anh thé hién ¢ cac mau twong ing: mau den
1a background, mau xanh 1a B2S va mau trang 1a S2B hodc nhiéu.

Mdi quan hé giita cac ving khong bién dong giira anh hién tai va anh trudc do
dugc ding dé x6a nhidu nhim xac dinh ddi tuong dimg yén mot cach rd rang.

Sau khi xac dinh cac dbi tuong xuét hién sau d6 khong bién doi 1a giai doan nhan
dang d6i twgng. C6 nhiéu phuong phép co thé s dung dé nhan dang tai d6 nhu dwa vao
kich thudc va ty 1¢ cua do vat [19], hinh dang d6 vat [20] hodc phuong phap hoc may
cling c6 thé duoc st dung [13]. Budc cudi ciung 1a xac dinh tai d6 bi bo lai. Phuong
phép trong [21] duoc ding dé xac dinh tai do bi bo lai dya vao thoi gian.

Hinh 6. Dy doan ving c6 d6i tugng dimg yén.
4. PANH GIA
Két qua danh gia thuc hién bang ngdn ngit Cmex (C-++/Matlab), chip xir Iy Core
17, RAM 8GB. Tham sb dugc thiét 1ap bang phuong phéap -thir va sail nham chon gia
tri toi wu. Gia tri mau nén dwoc cap nhat khi c6 khac biét giita gia tri 1on nhat va nho
nht cta cuong d6 sang anh 1a bé hon 30 (=30), hé sé $=0.3, sb bin histogram duoc
6
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thiét 1ap la b=30. Ving anh dugc xem la dirmng yén on dinh v6i gid tri 7=0.9 va ami, dugc
xéc dinh dya vao d6 phan giai anh. Tap dit liéu huan luyén gdm 200 méu (100 positive va
100 negative). Dit liéu dung dé danh gia duoc lay tir PETS2006 [22] va AVSS2007[23],
két qua duogc thé hién trong Hinh 7 va Hinh 8 twong tmg. Trong hinh tir trai qua phai mo
ta két qua cac budc nhu sau: Anh dau vao, anh nén, gia tri HOD, phan cum diém anh, wéc
lwong viing tinh ¢6 kha ning 13 d6i trong quan tdm, xac dinh vat bi bo lai.

Hlnh 8. Két qua thyc nghiém trén dit liéu AVSS2007.

Sau day 1a mot s6 két qua so sanh giira phuong phép theo céc tiéu chi danh gia do
chinh xdac precision (P), recall (R) va F. Céc tiéu chi nay dugc tinh theo cac cong thuc:

P=tp/ (tp+fp) (2)
R=tp/ (tp + fn) (3)
F=2xPxR/(P+R) 4)

v6i tp 1a s6 mau nhan dang ding positive, fp 1a sé miu nhin dang nham tir negative
thanh positive, fn 13 s6 mau nhan dang nham tir positive thanh negative.
Bang 1. So sanh cac phuong phap trén 2 co s& dir liéu chuin

Phuong phiip PETS2006 AVSS2017

P R F P R F
Lin2015 [24] 1.0 | 1.0 | 10 | 1.0 | 10 | 1.0
Chang 2013 [25] 1.0 1 [ 10| 10 ] 10| 10
Szwoch [20] 1.0 | 086 098] 1.0 | 1.0 | 1.0
Maddalena 2013 [18] - - - 1.0 | 1.0 | 1.0
Phuong phap dé xuat 1.0 | 10 | 10 | 10 | 10 | 1.0
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Bang 2. So sanh két qua phan cum

e Thoi gian | D6i tugng cb dinh Vit bi bo lai
K§ thuat ph : i it
y gt phaneum i) PIR| F |P|RF
k-mean 32 085 | 10| 091 |10 1.0 1.0
GMM 121 076 | 1.0 0.80 [10] 1.0 | 1.0
5. KET LUAN

Phuong phap trich ving dbi twong kha nghi dung k¥ thuat HOD 1a céch tiép can
méi. HOD dugc tinh toan dya vao mirc do thay d6i ving anh theo ting diém anh trong
mot khoang thoi gian xac dinh dé du doan ving c6 dbi twong. Sau d6 cic ving nay
dugc phan loai dua vao phén tich bién doi diém anh theo gia tri histogram dé tim ra
nhimg ving khong bién d6i. Cac ddi tugng nghi van s& duoc phan loai dwa vao k¥ thuat
nhan dang d6i tuong. Cudi cing cac d6i tuong tinh dugc theo ddi trong mot khoang thoi
gian dé xac dinh c6 phai dbi tugng bi bo lai hay khong. Phuong phap nay di duoc
nghién ctru va thyc nghiém trén mot sé co sd dit lidu chuan va dat duoc két qua tot. Mot
s6 hudng nghién ciru tiép ciing duge xem xét nhu giai quyét bai toan trong trudng hop
anh sang thay d6i nhanh chong nhu c6 anh dén xe ban dém, ngudi qua lai dong duc va
ddi tuong bi che khuét mot phﬁn,...
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AN ABANDONED OBJECT DETECTION FOR
INTELLIGENT SURVEILLANCE SYSTEM BASED ON
HISTOGRAM OF DUAL BACKGROUND SEGMENTATION

Abstract. Nowadays, vision based surveillance systems are widely used for safety and
security purposes in many fields. It is necessary for constructing an efficient intelligence
system that enables analyzing and evaluating image content to recognize suspicious
activities. One of the most important tasks is to recognize abandoned objects for unexpected
incident prediction. The content of this paper consist of several tasks as follows: Per-pixel
sequence of dual background is computed based on intensity difference between the current
background model and the reference background model, which archived before within
predefined period interval. Then, sequence patterns are clustered for extracting static pixels.
These pixel regions are evaluated based on their relationship and geometry property to form
moving object contours and extract regions of still objects. Finally, the interesting region
results are further analyzed using object detector, e.g. SVM, Random forest, Neural network
and so on. The effectiveness of the presented method is verified by implementing a
framework for abandoned object segmentation and recognition on several standard dataset
such as PETS2006, AVSS2007... It outperforms on recall, precision for abandoned object
recognition. The results illustrated that the method is efficient and suitable to be applied to
vision based surveillance systems.

Keywords: Pattern recognition, abandoned object detection, intelligent surveillance
system, machine learning.
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