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TOM TAT: Tic nghén giao thong la mét van dé Iom can gidi quyét triét dé doi véi tat ca cdc thanh phé Ion trong do cé thanh phé
Pa Ning. Dé diéu phéi dirge mét dé giao théng, trude hét can phdi biét duwgc sé hrong xe trung binh tham gia lwu théng trén cdc
doan duwong trong tam trong thanh phé. Trong bai bao ndy chling 16i dé cdp dén viée xdy dung iing dung dém s6 lrong xe 6 t6 trong
néi thanh Da ndng. Bai bao tdp trung nghién ciru vdo cich do tim doi tuong dya trén phwong phdp tric nén két hop véi do tim dom
loang (blob). Bén canh bdi bdo con thuc nghiém cic phwong phdp khéc dé so sanh két qua mét cach khdch quan nhat. Cac két qua
dat dgc bao gdm (1) So sénh hiéu ning ciia Phirong phdp bo phian manh twong thich mirc diém dnh (PBAS) véi hai thudt todn triv
nén co ban nhdt la phwong phap khac bi¢t khung hinh tinh va phuong phap khac biét khung hinh, (2) Danh gia anh hwdng cua cdc
tham s6 trong thudt todn trir nén dén qud trinh nhan dang, (3) Panh gid hé thong véi cdc video dau vio khdc nhau.

Tir khéa: Phirong phdp trir nén, do tim Blob, khung hinh tinh, khung hinh lién tiép, xit ly anh...

I. GIOI THIEU

Ngay nay, viéc st dung xe co gioi ngay mét tang lam cho tinh trang ket xe dang ngay cang nghiém trong. Viéc
tac nghén giao thong da Iam cho chi phi cia ngudi tham gia tang cao, t6n thoi gian di chuyen Un tic giao thong ciing
khién cho ngudi didu khién phuong tién cam thiy wc ché, mét moi va phat sinh mot s6 van dé vi pham giao thong nhu:
1an lan, vuot dén do.

Theo théng ké cua Uy ban An toan giao théng qudc gia cho biét trong 8 thang dau nim 2017 ca nude cb gin
13000 vu tai nan giao thong dudng bd 1am cho hon 5000 ngudi chét va gin 11000 ngudi bi thuong. Theo d6, binh quén
mdi nim ¢ Viét Nam c6 khoang 8670 nguoi chét duogc ghi nhéan tai hién truong. Néu theo B9 Y té, nim 2015 co
khoang 15386 nguoi chét, nghia 1a gan gip doi sb ngudi chét dugce ghi nhan tai hién trudng do canh sat giao thong
thong ké [14]. Theo théng ké cia BO Giao thong Van tai, tinh riéng thang 12/2014, c6 dén 21.952 xe 616, 194. 482 xe
motd duoe dang ki méi toan qudc [17]. Do d6, viée nghién ciru phuong phap phat hién giao thong tu dong la rat can
thiét dé gitip tao ra cac ludng giao théng tron tru, an toan va hiéu qua, dan dén viéc phén tich giao thong mét cach diung
dan, diéu chinh viéc quan 1y ciing nhu phan phdi cac tin hi¢u diéu khién phu hop.

Céc nha nghién ctru trong nudc va trén thé gisi hién nay quan tdm rat nhiéu dén hé thong canh bao Un tic giao
thong. D c6 rat nhiéu phuong phap dugc dua ra dé giai quyét van dé un tic thé hién trong [1][2][3][5][8]. Tuy nhién
¢6 hai phuong phap dang dwoc quan tdm nhat d6 1a: dwa vao cam bién tai chd [2] va st dung k¥ thuit nhan dang hinh
anh dé phén tich mat do giao thong [3]. Phuong phap xur 1y hinh anh tir video va cach phat hién dbi twong di dugc
nghién ctru cho muc dich udc tinh luu lwong xe va luu lugng giao thong [1]. Cac phwong phap nhu phat hién diém,
phat hién canh duoc st dung trong qué trinh do tim va theo dai xe [7]. C6 thé néi rang mot trong nhitg nghién ctru
quan trong nhét 1a phat hién d6i twong trong anh [5] tao tién dé cho cac hé thng phat hién déi twong tir video [9].
Trong modt s6 cong trinh nhu [10], phuong phap phan biét hinh anh phia trudc va phia sau dugc sur dung de trich xuat
céc phuong tién di chuyén trong ché d6 dinh tuyen Mot s nghién ctru nhu [11] va [12] da chimg minh rang viéc s
dung cac vecto dic trung tir ving hinh anh c6 thé cuc ky hiéu qua cho cac muc tiéu phat hién xe. Mot s6 nghién clru
khac [13] trinh bay ude tinh kich thudc phuong tién chinh xdc bang cach sir dung mot tap hop cic ham 4nh xa toa d¢.
Hon nita, mot s6 nha nghién ciru da phat trién mot loat cac thudt toan ting cudng dé phat hién ddi tuong bang cach su
dung cac phuong phap hoc may c6 thé phat hién va phén loai cac dbi tuong di chuyen theo ca loai va mau sac nhu [15].
Trong [4] hién thi tdng quan vé cic budc trir nén: Budc diu s& khoi tao nén bang N khung hinh dwoc thu nhan nén dau
tién ma dbi trong dang ding yén. Sau do, phat hién dbi tuong chuyen dong dugc thyc hién théng qua phat hién
foreground bao gom phan loai cdc diém anh nhu tién canh hodc nén bang cach so sanh hinh nén va khung hién tai.
Cu01 cuing can phai duy tri nén dé cap nhat hinh nén theo thoi gian. Hai budc cudi s& duge thyc thi 1ap lai lién tuc trong
sudt thoi gian xir 1y.

Mic dii co rat nhidu nghién ctru ngoai nude da ing dung manh mé va van hanh thyuc té, tuy nhién khong thé ap
dung y khudn vao giao thong Viét Nam. Pic thu giao théng ¢ Viét Nam rat phuc tap, nhu dia hinh giao thong, phuong
tién giao thong, vin hoa giao théng. Pic biét 1a phwong tién tham gia giao thong ¢ Viét Nam rat da dang nhu: Xe may,
xe dap, xe dap dién, xe 6 t0 3 banh, xe 0 t6 4 banh, xe tai, xe b0, xe cong ndng,... bén canh d6 con c6 ngudi di bo, gia
stic luu thong trén dudng. Bai bao ndy s& tap trung giai quyét van dé dém s6 luong xe 6 6 luu thong trén dudng & cac
diém c6 camera trén dia ban thanh ph6 Pa Nang.
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Bai b4o bao gdm phan dau s& gioi thiéu vé cic cong trinh da dugc nghién ciru gom nhimg hé thong da va dang
sir dung, cac phwong phép tiép can. Tiép theo trong phan 2, ching t0i s& trinh bay chi tiét hé thong dé xuét. Phan két
qué thuc nghiém sé& dugc trinh bay ngay sau do va cudi cung 1a phan két luan.

Il. HE THONG PE XUAT

Dir liéu ddu vao cua hé théng gdm céc video thu dugc tir camera dit & goc dudng trong ndi thanh Pa Ning. Sau
khi ¢6 duogce dit liéu nay, hé thdng sé& tién hanh xir Iy dé tach ra timg khung hinh trén mdi video. M&i khung hinh s&
dugc xir Iy boi phuwong phap loai trir hinh nén nham bién d6i hinh anh gdc (c6 mau sic) thanh mét na nhi phan chi chira
hai loai diém anh la den va trang. Trong d6, diém anh den twong tng voi background va diém anh tréng tuong Gng voi
foreground. Bude tlep theo st dung hinh anh thu dugc cung véi phuong phap nhan dang do6i tuong dé khoanh ving cac
dbi tugng di chuyén. Ung v6i chiéu cao va chiéu rong tuong mg cua cdc loai xe, ta co thé nhén dang d01 tugng co
dugc co thoa méan yéu cau hay khong? Néu co, tang tong s6 luong xe dém duoc va cudi cing xuét tong sd xe ra man
hinh. M6 hinh dé xuét ctia chiing t6i nhu sau:

Loai trir anh nén

FBAS

Kl ly cac
khung hinh

Trinh T di ligu
dau vao

Irich xuat dai trong

[ Bién dai hinh thai hoc ]

Cap nhat

Background [ Danh nhan blob

[ Render blob J

Hinh 1. M6 hinh hé théng dé xuét

2.1. Tién xir ly

~Péu vao 1a mt video quay con dudng véi xe luu thdng, video ndy c6 thé 1a bat cir loai file video & dinh dang
nao. O budc nay, ta tién hanh tich lay ting khung hinh tir video, bién do6i hinh anh nay thanh mot doi twgng hinh anh
$0 dé 1am dau vao cho budc tiép theo.

Chuong trinh doc file video va tach thanh ting frame, cac frame nay s& duoc xir Iy va tao thanh ddi twong Mat
dé chira cac thong sb tuong tmg va 1a dau vao cho budc tiép theo. Mat vé co ban 1a mét 16p v6i hai phan dit liéu: Ma
tran tiéu dé (matrix header chita cac thong tin nhu kich ¢& ma tran, phuong thirc ding dé Iuu trit) va mot con tré dén
ma trén chira gia tri diém anh.

2.2. Loai trir hinh nén (Background Subtraction — PBAS)

Thuét toan tuén theo md hinh phi tham s, nghia 1a mdi diém anh x; dwgc mé hinh héa bang mot mang cac gia
tri nén quan sat gan nhat[6]. Phuong phép nay bao gom cac thanh phan duge mo ta nhu mot may trang thai. La mot
thanh phéan trung tam, khoi quyét dinh s& quyét dinh mot diém anh 1a foreground hay khong dua trén hinh anh hién tai
va hinh nén B(x;). Quyét dinh nay dua vao ngudng R(x;) ciia mdi diém anh. Hon nira, hinh nén di duoc cap nhat theo
thoi gian dé cho phép thay ddi nén dan dan. Trong md hinh nay, viéc cap nhat dya trén tham s6 hoc T(x;) cia mdi
diém anh. Y tuong chinh ciia phuong phap nay 14 hai ngudng ciia mdi diém anh ty dong thay ddi dya trén viéc wéc tinh
su thay ddi ciia nén.

Muc dich cia mdi phuong thirc phan doan hinh nén 1a dé dua ra duoc quyét dinh nhi phan, dé xac dinh mot
diém anh thudc background hay foreground. Qua trinh ra quyét dinh 1y hinh anh dau vao va so sanh n6 mot cach nao
d6 véi hinh nén. Trong truong hop nay, hinh nén B(x;) dugc xac dinh boi mot mang gom N gid tri diém anh dugc
quan sat gan nhat.

B(xi) = {Bl(xi)' ""Bk(xi)! ""BN(xi)} (1)
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Mot diém anh x; duoc quyét dinh thudc vé background néu gid tri diém anh caa né I(x;) gan hon mot ngudng
guyét dinh nhat dinh R(x;) dén it nhat #,,,;, ciia N gia tri background. Vi vy, mat na nhi phan dugc tinh nhu sau:

Fo— {foreground néu # (d(ls‘t, B.(i) < Rs‘t)) <#.min
o background cho cac truedong hop con lai

O]

O day, F = 1 nghia la foreground. Do do, co thé thay rang viéc quyet dinh lién quan dén hai thong s6: Khoang
cach ngudng R(Xl) dugc xac dinh cho mdi diém anh riéng biét va cé thé thay ddi tu dong. SO lugng téi thidu #,,;, 1A
mot tham so c6 dinh toan cyc.

Viéc cap nhat hinh nén B la can thiét dé tinh toan nhing thay ddi trong background nhu: thay déi 4nh
s&ng, bdng va cac hinh nén di chuyén nhu ciy coi ...

Vi khu vuc foreground khong thé duoc dung cho viéc cép nhét, cac hinh nén chi duoc cap nhat cho nhiing diém
anh hién tai dang 1a background (vi du F(x;) = 0). Cap nhat c6 nghia rang cho motsé k € 1 ...N (chon mot cach ngdu
nhién), twong mg gia tri hinh nén By, (x;) duoc thay thé bang gié tri diém anh hién tai I(x;). N6 cho phép gia tri diém
anh hién tai duoc "hoc" vao hinh nén. Tuy nhién, viéc cap nhat nay chi duoc thuc hién voi xac suat p = 1/T(x;). Tréi
lai, s& khdng c6 cap nhat nao duoc thuc hién. Do d6, cac tham sé T (x;) dinh nghia ti 1& cap nhat. T(x;) cang cao, kha
nang xay ra cap nhat cang it.

Ching ta ciing cap nhét (v6i xac suit p = 1/T(x;) ) mot diém anh lan can dugc chon ngau nhién y; €
N (x;). Nhu vay, hinh nén B, (y;) tai diém anh lan can nay duoc thay thé boi gia tri diém anh hién tai V (y;).

Trong mét chudi video, c6 thé c¢6 khu vuc v6i hinh nén dong cao (vi du: nudc, cay trong gio ..) va cac khu vuc
c6 it hodc tham chi khong co thay ddi (vi du: buc tuong) Vé miat y tuong, ddi vai cac khu vuc c6 sy thay ddi
cao, ngudng R(x;) nén duoc ting dé khong bao gébm cac ddi tuong foreground Trong khi ddi voi cac ving
tinh, R(x;) nén la con sb thap boi nhung sai 1éch nho nhu vay dan d&én quyet dinh cho foreground. Tom lai, ngudng
R(x;) can phai c6 kha niang tu dong diéu chinh cho pht hop. Dé lam duoc diéu nay, can phai c6 mét thudc do do dong
cua background dugc thyc hién nhu sau:

Dau tién, bén canh viéc luvu mot mang cac gié tri diém anh duoc quan sat gan nhét trong hinh nén B(x;), ta ciing
tao mot mang D(x;) = {D;(xy), ..., Dy(x;)} cua khoang cach quyét dinh t6i thiéu. Bat ctr khi nao mot cap nhat cia
By (x;) dugc thyuc hién, khoang cach dugc quan sat toi thidu hién tai d,,(x;) = mingdist(I(x;), B, (x;)) duge viét
vao mang nay Dy (x;) < dpmin(x;). Do d0, cac lich sir ciia khoang cach quyét dinh nhé nhat dwoc tao ra. Trung binh
clia cc gia tri nay dy,, (x;) = %Z x Di (x;) 1a mot thude do cta background déng. Gia st mot background hoan toan
tinh, d o, (x;) s& bang 0. Ddi v6i cac background dong hon, s& ludn c6 mot do 1éch (nho) cua gia tri dang quan sat doi
v6i nhitng gia tri d3 quan sat va vi thé, d,;,, (x;) s& cao hon. Vi udce tinh ndy cia background dong, ngudng quyét
dinh c6 thé ty diéu chinh nhu sau:

R(x).(1— Rin_c) , if R(x;) > szin(xi)-Rscale
R ) = dec 3
(%) R(x)).(1+ Rinc), else ®)
dec
Trong d6, Rinc/aec: Rscate 12 NhiNg tham sé c6 dinh. N6 ¢6 thé duoc xem la bo diéu khién dong cho cac bién
trang thai R(x;). Cho mot bét bién d,,;,,x; khong di, ngudng quyét dinh R(x;) tiép can két qua cﬁaﬁminxi Rycqie- Vi
vy, mot sy gia tang trong background dong (xdy ra dot ngot) dan den sy tang (cham) cua R(x;) doi véi mot ngudng
quyét dinh R(x;) cao hon.

Viéc cap nhat toc do doc 18p vdi cac trang thai foreground F(x;), cubi cung, mdi ddi twong s& duge sap nhép vao
background tuy thudc vao tham s6 "hoc" T(x;). Dé giam bét cac van dé, ¥ tuong 1a dwa ra mot bo diéu khién dong (thu
hai) cho T(x;). Nhu viy, x4c suit ciia viéc "hoc" background ting (cham) khi mot diém anh 1a background va giam
(chdm) khi mot diém anh 1a foreground. Van d& & day la phan loai foreground sai thi s& dugc "hoc" tur tir vao
background va vi vay, van con foreground.

C6 thé gia st rang cac diém anh phan 16n dugc phan loai sai 1a foreground trong cac khu vyuc background dong
cao. Nl_nr vay, stcc manh cua viéc diéu chinh trong bd diéu khién cé thé dugc diéu chinh bang cach st dung udc lugng
dong d,inx;. Ta dinh nghia:

, if F(x) =1

T(x) = T(x;) — _T&, if F(x;)) =0 @

V6i Tine, Tgec 1a cac tham s6 ¢b dinh. C6 cac tham s6 khac nhau cho hai truong hop, boi vi ta gia su rang phan
16n thoi gian, cac diém anh 1a background (dung trong hau hét cac truong hop). Lua chon céac thong sé doc 1ap cho
background va foreground vi thé s& din dén sy can biang cua T(x;). Hon nita, ta dinh nghia can trén va can dudi
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Tiower <T < Typper » cac gia tri nay khong thé vuot qua pham vi rang budc. B diéu khién trén dam béao rang trong
truong hop background dong cao (nghia 14 d,,;,x; 16n), tham sb "hoc" T(x;) van khong ddi hoic chi thay ddi rat
nhé. Trong truang hop ndy, viéc phét hién foreground sai s& khong ton tai lau, boi vi xac suat dé cap nhat p = 1/
T(x;) khong dat dugc gia tri 0 rat nhanh. Trong mét trudng hop 1y twdng khac ciia mot background hoan toan tinh, b
phén loai foreground 1a kha viing chéc, vi thé T (x;) ting 1én nhanh chéng, hinh nén dwoc kiém dinh ma khong can
nhiéu cap nhat.

Nhiing hinh anh du vao I(x;) 1a mot hinh danh méau ba kénh (R,G,B). O day, ta xir Iy timg kénh doc lap va chay
thuat toan trong 3 ludng song song. Két qua F (x;) 1a mot bd céac toan tir cia ba phan thic FR(xi), FC (xi), FB (xi).

Doi v6i mdi kénh mau, ngodi gid tri diém anh, ta cling sir dung bién do gradient. Vi vay, dau vao I(x;) =
{1”(x;), I (x;)} bao gOm gi4 tri diém anh cta chinh né I”(x;) va bién d¢ gradient I™(x;) tai dlem anh d6. Theo
d6, mdi phan tir cia lich str background By (x;) = {BY (x;), Bi*(x;) } (& phuong trinh (1)) cling bao gdm hai phan twong
tng. Dé tinh khoang céch trong phuong trinh (2) ta dung phuong trinh sau:

dist(1(x), Be(x) = = 1™ (x) — B (x| + I7(x) — BR(x)] ®)

Trong d6, I™ 1 trung binh d¢ 16n gradient trong khung hinh quan sat cudi cung. Vi vay, 1% chiém tam quan
trong cua gia tri di€ém anh so voi cuong do gradient.

2.3. Trich xuat ddi twong

Két qua cua budc trir nén la mot mit na nhi phén cta khung hinh hién tai anh dau vao. Mit na nhi phén nay s€
tiép tuc dugc dua vao khoi BlobTracking dé thyc hién téi wu hoa béng bién ddi hinh thai hoc va sau d6 phuong phap
do blob s& duoc ap dung 1én dau ra ciia bién d6i hinh thai hoc dé co két qua 1a cac blob dugc danh nhan riéng biét. Cac
phuong tién giao thong (6 t6, xe mdy) s€ duoc xac dinh dya trén kich thude cta ching va duge ghi nhan. Pau ra cudi
cung cuia qua trinh nay 1a khung hinh véi cac phuong tién giao thong da duoc dung lai ciing véi két qua dém sb luong
phuong tién tham gia giao théng.

Véi cira s6 PBAS 1a két qua ciia qué trinh trir nén va Blob Mask 1a két qua cta qua trinh bién doi hinh thai hoc,
cac diém nhicu da bi loai bo dang ké.

@ = Blob Mask

Hinh 2. Mit na nhi phén trir nén va bién d6i hinh thai hoc
Sau giai doan xtr Iy nhiéu ¢ budc bién ddi hinh thai hoc, mit na nhi phan mai segmentated sé tiép tuc duoc dua
vao bude xu ly chinh va quan trong nhat ctia qua trinh trich xuat d6i tuong la danh nhan dé phan biét cac doi tuong va
két qua dau ra s€ 1a mot mang blobs bao gom céc blob trong khung hinh hién tai.
V&i mdi mot blob duge coi nhu mét 16p ddi twong ¢6 cac thude tinh va phwong thirc. Do céc phuong tién giao
thong duogc loc theo kich thude ctia ching (c6 kich thudce 16n hon ngudi, ddng vat) va d€ phuc vu render, cé 5 thudc
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tinh can luu ¥ 1a area, minx, miny, maxx, maxy. Trong d6 area chinh 1a s6 diém anh biéu din cho ddi twong do va cac
gia tri min, max la cac gidi han toa do cua doi tugng xét theo mat phiang 2 chiéu.

Mot diém anh P, thudc bién ciia dbi tugng phai luén co it nhat 1 diém lan can 1a diém anh den, do vdy dé tim ra
diém bién tiép theo cua nd, c6 thé thuc hién quét cac diém 1an can cua P, bt du tir diém P, bén canh diém anh den da
xac dinh trudc theo chiéu kim dong hd. Tir d6 ta ciing co thé rit ra duge mot nguyén tic, voi P, 1a diém bién tiép theo
cia P,_; ludn c6 mot diém anh den lién ké trude P, theo vong quét ciia diém P,_,. Nhu vdy, ta c6 4 nguyén tic sau dé
xac dinh mot diém den 1ién ké véi P, nhu sau:

Néu P, 14 1an can phai (R) hodc dudi phai (DR) cta P,_;, luén c6 mot diém anh den lién ké 1a 14n can trén (U)
cua B,;

Néu P, 1a 1an can trai (L) hodc trén trai (UL) cia P,_;, ludén c6 mot diém anh den lién k& 13 14n can dudi (D)
cua B,;

Néu P, 14 1an can dudi (D) hodc duéi trai (DL) cta P,_,, luén c6 mot diém anh den lién k& 13 1an can phai (R)
cua B,;

Néu P, 1a 1an can trén (U) hodc trén phai (UR) ctia P,_;, ludn c6 mot diém anh den lién ké 1a 14an cén trai (L)
cua B,.

2.4. Dém xe

Pé tranh dém cac blob twong tng véi ddi twong khong mong mudn nhu ngudi, dong vat hodc nhidu thude
background, ta can xé4c dinh pham vi kich thudc cia cac phuong tién giao thong va ap dung bo loc dé loai bo cac dbi
tuong khong mong mudn d6. Thyc chét, kich thude cia mot ddi tuong dugc thé hién qua gia tri area cia mot blob, vdi
area chinh 13 s6 diém anh cdu thanh nén blob d6. Sau khi c6 dugc tap cac ddi twong mong mudn 14 cac phuong tién
giao théng, qua trinh trich xuat va dém sb luong s& duoc 4p dung dé v& khung chir nhat bao quanh ddi twong va hién
thi s6 lugng phuong tién dang xuét hién trong khung hinh.

Tuy nhién, nhu da néu trude do, khuyét diérp cua phuong phap nay la khi mot s6 d6i tuong bi chdng 14n thi quéa
trinh trich xuat doi tugng s€ coi d6 1a 1 d6i twgng dan dén nhéan dang va dém khong chinh xac.

I11. KET QUA THUC NGHIEM

Chung t6i s& thyc hién bang giai phap dé xuat dé nhan dang xe 6t6. Sau d6, mé rong cac tham sb dé co thé dém
duogc cac loai phuong tién giao thong khac. Pong thoi, tién hanh ba bai thyc nghiém aé danh gia hiéu nang cua viéc
nhén dang phuong tién giao thong dwa trén phuong phap trur nén PBAS két hop vdi trich xuit ddi twong ding ky thuét
do bién da trinh bay ¢ trén. Cac bai thir nghiém bao gom: (1) So sanh hiéu nang cia PBAS véi hai thuat toan trur nén co
ban nhét 1a Static Frame Difference va Frame Difference, (2) Panh gia anh huéng cua cac tham sb trong thuat toan trir
nén dén qué trinh nhan dang, (3) Panh gia hé thong vai cac video dau vao khac nhau.

3.1. Ngudn dir liéu Camera

Trong bai bdo nay, ching t6i s& dé xuét xay dyng tng dung dém s6 luong xe sur dung camera giao thong trong
ndi 6 thanh phé Pa Nang. D liéu video trong bai bao ching t6i dé cap tur nguoén camera cong cong tai dia chi
http://camera.0511.vn/ va dugc doc tryc tiép theo thoi gian thye.

era.0511vn

THO QUANG

HAI CHAU!
DISTRICT,

Hinh 3. Nguon dit liéu Camera
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3.2. Moi trwong va cong cu sit dung

Chung t6i sir dung h¢ diéu hanh Ubuntu phién ban 14.04 sau d6 néng cAp 1én phién ban 16.04 dé cai dit céc (mg
dung lién quan. Toc d§ Ram trén may la 8GB, B xur 1y Corei5, O cimg SSD 120GB.

Ngoén ngir 1ap trinh dugc sir dung 1a Visual C++ két hop v6i thu vién Opencv3.0 va bd nhan dang phuong tién
giao théng open source [16].
3.3. Thue nghiém trén bai toan nhin dang xe 6to

Ap dung cac budc theo md hinh dé xuét, chung toi da tién héqh thtr nghiém st dung dau vao 1a mot video. Két
qua chuong trinh d3 nhan dang dugc xe 6t6 trong tirng khung hinh. K&t qua dugc thé hién ¢ hinh bén dudi.

Blob Tracking
s

ul.

Hinh 4. Két qua nhan dang xe 6t tir mot video dau vao

3.4. Thuc hién mé réng nhin dang cac phuong tién giao thong khac

Chuing tdi thay dbi cac thong sb cua kich thuéc khung hinh mong mudn khi thuc hién budc loc dbi twong (theo
phuong phap Blob Tracking). Ung véi su thay doi do, ta c6 thé dé dang gidi han cac d6i trong ma ta mudn nhén dang.
Hinh dudi diy mo ta cu thé cac tham sé nhé nhét (minArea) va 16n nhit (maxArea) ciia mot ddi tuong thoa man yéu
cau tim kiém cua ta. Theo d6, véi minArea = 400, chuong trinh demo thyc hién nhan dang cac dbi trong twong tmg voi
kich thudc cua xe may, xe dap va xe 6t6. Trong khi do, véi minArea = 500, chuong trinh chi nhan dang dugc xe 6t0.

BlobTracking.xml

<? version="1,0"?>
< >

>400</
>30000</
>0</
>0</
>1</
>1</

Hinh 6. Két qua nhan dang mo rong



Poan Phudc Mién, Téng Thi Kim Quy, Trin Thé Vi, Huynh Hitu Hung 551

Hinh 7. Két qua nhan dang mo rong xe mo t6 2 banh

3.5. Panh gia hiéu ning ciia cic thanh phin anh hwéng téi bai toan nhin dang xe

1. So sanh hiéu ndng trir nén ciia thudt todn PBAS véi static frame difference va frame difference

Muc dich cua bai thtr nghi€ém nay chinh 1a dé so sanh hiéu nang cua cac thuat toan tru nén PBAS v6i hai thuat
toan trir nén co ban nhat 1a Static Frame Difference va Frame Difference dya trén thoi gian xtr ly, ty 1€ nhan dang thanh
cong. Viéc nhan dang s€ dugc thuc hién trén cung mot video dau vao.

Bang 1. So sanh hiéu ning ctia PBAS, Static Frame Difference va Frame Difference

o Frame per S6ddi | Séblob | Sé ddi twong/blob Ty 1¢ nhan Ty 1¢ nhan

Thuat toan - % A , doi tuong . .
second (FPS) | tugng thyc | tim thay nhan dang dung P blob chinh xac
chinh xac

Sttic Frame |, g5 143 631 97 67,83 % 15,37 %
Difference
Frame Difference 145 143 125 93 65,03 % 67,88 %
PBAS 2.9 143 137 108 75,52 % 78,83 %

Nhu vay c6 thé thiy do tinh don gian vé phuong phap xay dung hinh nén ma Static Frame Difference va Frame
Difference c6 téc do xir Iy nhanh hon hin so voi PBAS. Tuy nhién, xét vé d6 chinh x4c cua viéc nhan dang thi PBAS
6 uu thé vuot trdi. Luu y rﬁng, ddc biét thuat toan Static Frame Different c6 sb luong blob tim th?iy sai 1&ch 16n so vaoi
s0 lugng ddi tugng thyc. Diéu nay 1a do khi diéu kién nén thay doi (nhu d¢ sang...) thi s& c6 su sai khac so véi nén tinh
duoc chon ban diu dan dén cac diém anh thudc nén & cac khung hinh sau bi nhan dang thanh. Cac truong hop nay con
goi 1a positive sai.

Hinh 8. Nhén dang sai nén trong Static Frame Difference

Do d6 khi danh gia hi€u nang, ngoai ty 1¢ nhan dbi twong chinh xac (sé ddi tuong nhan dang dugc trén s6 db6i
tuong thyc) ta can quan tam tdi ty 1& nhan dang blob chinh xdc véi ty 1¢ nay chinh la s6 luong blob ding la doi twong
trén sO lugng blob tim thay. Nhu ¢ thuc nghiém trén tuy Static Frame Difference c6 ty 1¢ nhan dang doi tugong tot hon
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Frame Diffrence nhung khi danh gia chung thi Frame Difference van la thuat toan tot hon do sé lwong false positive
gan nhu khong co.

2. Pdnh gid anh hwong ciia cdc tham sé trong thudt todn triv nén dén qud trinh nhdn dang

Dé danh gia anh huong ciia cac tham sd, chiing t6i tién hanh 1an luot cac thay dbi vé gia tri N va gia tri ngudng
R. Vi gid trj N tuong tng 10, 20, 100. Két qua cho thiy néu gia N qua nho thi ty 1& diém hinh nén bi xac dinh sai
thanh foreground 1a kha cao dan dén mot sb phan cua nén bi nhan dién thanh dbi twong. Con néh gia tri N qué cao thi
nguoc lai, cac diém anh thudc foreground s€ bi nhan thanh nén din dén tinh trang mot d01 tuong co thé bj nhan dang
thanh hai d6i tugng do bi cat xén thanh hai blob. Ngoai ra, N cang cao thi hé thong s& mét nhiéu thoi gian xir Iy hon do
mot diém anh s& phai ¢ s6 1an so sanh v6i N nén nhiéu hon. Qua thyc nghiém, cho thdy khoang gia tri 20<N<30 la
phu hop véi video test. Voi ngudng R quyét dinh khoang cach an toan tdi thiéu dé mot diém anh khong bi xac dinh 1a
qua gan voi déc tinh cua nén. Thuc nghiém véi cac truong hop R=5, 18, 35 cho thay khi R qua nho s& dan dén cac
diém anh d& dang dugc coi la diém anh foreground con R qua 16n thi hang loat diém anh thudc ddi twong c6 mau sic
tuong dbi gidng hinh nén s& bi nhan thanh nén. Két qua nay ciing phu hop véi Iy thuyet khi ngudng R cang cao thi yéu
cau ve khoang cach gitra mot diém anh cia khung hinh I(x) S0 By(x;) cang cao dan dén sb lwong diém anh khong déap
img dugc yéu cdu d6 cang nhiéu va cac diém anh d6 s& dé bj danh gia thanh nen Két qua danh gia cho thiy 15<R<20
1a hop ly dé dam bao mat na nhi phan khong bi sai 1éch qua nhiéu so véi anh gbc.

3. Ddnh gid hé thong sir dung cdc video dau vao khdc nhau

Muc dich cua bai thuc nghiém nay la dé danh gia viéc nhan dang & cic goc camera khac nhau nén nén cling s€
khéc nhau va cling c6 mét vai doi twong chuyén dong khac khong phai la phuong tién 6 t6 (nguoi di chuyén trén via
he) dé danh gia hiéu nang nhén dang cua hé thong khach quan hon.

Béng 2. Panh gia hé théng v6i hai video diu vao khac nhau

o Frameper | S6dsi | Séblob | S6dbituongblob | L3 1¢nhan Ty 1¢ nhan
Video dau vao N 1 A , doi tugng . .
second (FPS) | tugng thyc | tim thay nhan dang dung PR blob chinh xac
chinh xac
v200048.ts 2.9 143 137 93 65,03 % 67,88 %
v200555.ts 31 47 44 38 80,85 % 86,36 %

Két qué cho thdy hé théng nhén dang van lam viéc twong ddi hiéu qua véi video dau vao v200555.ts. Ta s& thiy
c6 mot luu y 1a s6 blob tim thay lai nh6 hon doi twong thyc, di€u nay co6 thé giai thich do mét s6 doi tugng co the
khong dugc nhan dang thanh blob hodc cac doi tugng bi chong lan vao nhau dan dén bi trich xuat thanh mét blob.

IV. KET LUAN

Bai bao da dat dugc mot sO két qua kha quan nhu: (1)Str dung cdc phuong phap nhén dang nhu phan loai nbi
tang, trir nén két hop vai do blob. (2) H1en thi s6 luong xe & mdi khung hinh véi d6 chinh xac cao bang cach st dung
phuong phép loai trir hinh nén va trich xuét doi tuong. (3) Pua ra bang danh gia sy anh huong khac nhau cua cac yéu
td nhu thuat toan xu 1y, tham s6 cAu hinh, dir lidu dau vao & cac goc nhin khac nhau. Méc du c6 mot s6 két qua nhu
trén, tuy nhién vé téc do xir Iy khi dung thuat toan PBAS dé trir nén can phai dwgc cai thién. Van dé cac ddi tugng
chéng 1ap van chua duge giai quyét.
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TOWARDS VEHICLE COUNTING USING IMAGE PROCESSING: A CASE STUDY IN

DA NANG CITY
Doan Phuoc Mien, Tong Thi Kim Quy, Tran The Vu, Huynh Huu Hung

ABSTRACT: Traffic congestion is a major issue that needs to be addressed thoroughly for all major cities including Danang. In
order to coordinate traffic flow, it is necessary first to know the average number of vehicles involved in the traffic in the city's main
roads. In this paper we propose a methodology for vehicle counting. The paper focuses on vehicle detection based on the
subtraction method associated with blob detection. Different methods are used to compare the results in the most objective way. The
results are as follows: (1) Compare the performance of PBAS with two algorithms is Static Frame Difference and Frame Difference,
(2) Evaluate the effect of parameters in the subtraction algorithm to the identification process, (3) Evaluate the system with different
input videos.

Keywords: subtraction method, detection Blob, Static Frame Difference, Frame Difference,Image processing.
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