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Giai phap thong ké phwong tién giao thong sir
dung camera

Vehicle Counting Solution using Video Camera

Tran Nguyén Ngoc, Hoang Anh Tuin, Tir Minh Phuwong

Abstract: This paper proposes a solution for
vehicle counting using camera as a sensor. We also
present a novel texture feature that is a modified
version of the well-known Local Binary Pattern (LBP)
feature. The experimental results are evaluated on a
data set collected in the intersection of Ly Tu Trong —
Pasteur, Ho Chi Minh City at various times. The
proposed solution achived an accuracy of car
counting from 90% to 97%, and accuracy of
motorcycle counting over 75% during the day and
over 50 % at night.
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Object

I. DPAT VAN PE

Théng ké va phan loai phuong tién giao théng nhu
0 t0, xe may luu thong trén duong la bai toan c¢6 Gng
dung quan trong trong quan 1y giao théng, giup gidm
sat tinh hinh, thyuc hién diéu hanh giao thong theo thoi
gian thuc, ciing nhu cung cdp thong tin phuc vu quy
hoach ha ting giao thong trong ngan va dai han.

C6 ba cach tiép can chinh cho théng ké phuong
tién giao thong trén duong theo thoi gian thyc. Cach
thir nhat str dung cac cam bién ap suét chon dudi mat
dudng cho phép phat hién xe nhd 4p suat cua xe 1én
cam bién. Phuong phap nay c6 d6 on dinh cao, c6 thé
hoat dong trong nhiéu diéu kién thoi tiét. Tuy nhién,
phuong phéap nay chi chinh xac trong truong hop xe di
dung lan duong, kho ap dung cho giao thong tai Viét
Nam. Céach tht hai sir dung cam bién siéu am [1] do
dong co 6 t6, xe may tao ra dua theo tan sé dic trung
cho tirng loai xe. Phuong phap nay da dwoc nhom cac
nha nghién ctru Pai hoc Giao thong van tai thuc hién,

mic du vay ciing cho do chinh xac khong cao néu mat
do giao thong 16n, hudng nghién clru nay cling tim
cach két hop voi dém xe bang hong ngoai, tuy nhién
hé thong twong ddi phuc tap. Cach tiép can tha ba st
dung ky thuat xu 1y anh va nhan dang dé phat hién
phuong tién giao thong tir camera lap dit trén duong
hoic tai cac giao 16. Phuong phap nay phu thudc nhiéu
vao diéu kién thoi tiét, anh sang, song dé lip dit va c6
thé giai quyét ca ba van dé: phat hién, phén loai, ciing
nhu bam chuyén dong dé xac dinh quy dao phwong
tién, nho vay cung cap thém thong tin bd sung so voi
hai nhom phuong phép trén [2]. Yéu té chii yéu quyét
dinh sy thanh cong cua giai phap loai nay 1a phat trién
dugc giai thuat xtr 1y anh cho phép phat hién va bam
chinh xac, it phu thudc vao diéu kién thoi tiét [3].

Trong bai bao nay, ching toi s€ tap trung vao giai
phap thudc nhom tht ba. Cu thé, camera dugc dit tai
ngd ba, ngi tu hodc trén dudng va dugc ndi véi may
tinh. Tir video thu dwoc can phat hién phuong tién
giao thong, phan loai thanh 6t6, xe may, bam dugc
chuyén dong ctia phuong tién, tir day tinh sb luong va
quy dao cua ludng giao thong. Céc thao tic niy phai
thyc hién trong thoi gian thuc trén mot CPU thong
dung, trong didu kién anh sang ban ngdy va ban dém
khi c6 dén duong, véi mat do giao thong thuc té day
dic tai Tp. H6 Chi Minh hodc Ha Nai.

Khac vai nhitng giai phap phat hién va bam xe da
c6, theo do vung anh chira phuong tién dugce xac dinh
dia trén ving chuyén dong [4-7], phuong phéap cua
chung t6i coi phat hién 6 t6, xe may nhu bai toan phat
hién d6i twong tir anh tinh (object detection), va sir
dung cic khung hinh lién tiép trong video dé bam dbi
tuong nham ting do chinh xac. Phuong tién giao thong
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dugc phat hién dua trén viéc phéan loai ving anh nam
trong ctra s6 truot thanh cac loai phuong tién hoic 1a
ving nén va biéu dién ddi twong trong cira s6 bang dac
trung phu hop [8]. Pong gop chinh trong nghién cuu
clia chung t6i 1a d& xuét cai tién dac trung LBP (Local
Binary Pattern) [11], qua do6 tang d§ chinh xac khi str
dung voi bd phan loai cho cira s6 truot. Pong gop
quan trong khéc 1a xéc 1ap cac budc xir Iy két hop dé
bam chuyén dong va gan nhan dbi tugng.
I1. CAC NGHIEN CUU LIEN QUAN

Bai toan phat hién va bam phuong tién giao thong
tir camera dit trén dudng dd duoc nghién ciu tir nhiéu
nim v6i mot sé hé thdng dugc sir dung thuc té [2].
Tinh ning chung cia cac hé thong dang nay l1a phat
hién phuong tién giao thong. Mot s6 hé théng ¢ thém
kha ning phan loai phuong tién, chiang han thanh xe
may, xe dap, 6 td6 con, 6 tO tai v.v., cling nhu bam
phuong tién dé xac dinh chuyén dong di thang hay ré
[4,7]. Trong cac hé thdng dang nay, phan quan trong
nhat 1a phan phat hién phuong tién giao thong. Cach
tiép can chung cho phét hién phuong tién giao thong 1a
phat hién ving chuyén dong, két hop véi phan loai
ving chuyén dong thanh cac loai phuong tién khac
nhau. Nhiéu phuong phap phat hién ving chuyén dong
dugc str dung nhu dung moving map [7], sir dung mo
hinh Gausian Mixture Model (GMM) dé sinh hinh nén
[4], hay két hop GMM sinh hinh nén véi x6a bong cho
truong hop troi nang [5]. Van dé Ion nhét khi phat
hién ving chuyén dong 1a giam anh huong cia diéu
kién chiéu sang va nhidu ving nén. Mot sb giai phap
da dwoc dé xuét cho vain dé nay nhu st dung ngudng
dong c6 kha niang thay dbi theo anh sang [3]. Sau khi
tach dugc ving chuyén dong, budc tiép theo 1a phan
loai viing chuyén dong thanh cac loai phwong tién giao
thong hodc khong phai phuong tién (do nhiéu).
Phuong phap thuong dugc dung cho budc nay 1a su
dung mé hinh 3D dyng sin cua céc loai xe sau d6 so
khép vé6i hinh vién ving chuyén dong da phat hién
trong budc trudc [4,7]. Mot phuong phap khac cling
duogc st dung la dung cac dang ddc trung anh thong
dung nhu HOG két hop véi thuat toan phan loai nhu
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SVM [5]. Khoé khan khi str dung nhiing phuong phap
nay 1a khong thé phan biét cac phuong tién giao thong
di theo nhom gan nhau. Giai phap cho van dé nay
dugc giai quyét trong [6] bang cach st dung do thi
AND-OR. Giai phap dugc chon trong phuong phap
cua chung t6i cho phép tranh cac kho khan thuong gap
trong giai phap phat hién ving chuyén dong do cac
phuong tién di chuyén gan nhau gay chong lan trong
cac khung hinh, do vay thich hop hon véi diéu kién tai
Viét Nam.

Noi dung nghién ctru duoc trinh bay lan luot theo
trinh ty sau: muc 3 trinh bay dic diém b tri hé théng
camera thu nhan hinh anh va yéu cau cu thé cua bai
toan; muc 4 dé xuat giai phap cai tién dic trung mo ta
dbi twong hinh anh can phat hién; muc 5 mé ta giai
phap bam va gan nhéan dbi twong; muc 6 tong hop mot
s6 két qua thuc nghiém va danh gia.

I11. PAC PIEM HINH ANH POI TUQNG

Xuit phat tir nhu cau thyc té, nghién ctru cia chiing
t61 duoc xay dung trén co sé ha tang hé thdng camera
gan tai cc nat giao thong tai Tp. H6 Chi Minh. Cac
camera dugc b tri & d6 cao 618 cm so véi mat duong,
cac nga tu 1a nhitng vi tri vu tién tap trung thong ké
luu lugng giao thong. Tai do, co6 1 hoac 2 camera dat &
mot goc cua ngad tu, dam bao cho phép quan sat toan
bo cac huéng di chuyén téi phia camera, cic camera
dat nghiéng goéc 20 d6 so véi phuong ngang.

Hinh 1. B4 tri camera trén dudng Cong hoa

Bai toan dit ra cho nhom nghién ctru 1a thng ké
cac phuong tién giao thong di chuyén theo cac hudng
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khac nhau, tir d6 tong hop 1am co s du bao vén téc,
lwu Iwong giao thong trong thanh phd.
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Hinh 2. Hinh anh thu duogc tur camera tai nga tu
Pasteur - Ly Tu Trong

Do dic diém bé tri thiét bi da c6, hinh anh cac ddi
tugng s& gom 2 dang co ban: dang di thang tryc dién
véi camera va dang di hudng téi camera nhung 1éch
V& bén suon tréi.

IV. XAY DUNG BQ MO TA POI TUQGNG

Trong cac dang mé ta dic trung ddi tuong phuc vu
cho céc giai phap phat hién nhanh d6i tugng trong anh
hién da phan huéng toi cic bd mod ta dic trung
(Descriptor) phuc vu cho ky thuat ctra s6 truot nhu
Haar-like [8], HOG [12], LBP [11]...Dé dam bao cac
tinh toan khong qua phuc tap va cho phép chay dong
thoi nhiéu bo tim kiém (Detector) trén cing mot anh
tinh, nhom nghién ciru da cai tién bd mo ta dic trung
LBP.

Trong d6, bé mo ta dac trung LBP phan anh mdi
tuong quan vé muc xam giita méi diém anh (hoic mot
ving anh) véi cac diém anh (hodc ving anh) lan can.
Thuc chét viéc ap dung bo mé ta nay cho phép anh xa
anh d6i twong sang mot anh khac c6 kha ning bét bién
cao hon trude cac thay doi vé mirc sang, ciing nhu mot
s6 bién dang hinh hoc [11].

Trong nghién cuu [10] viéc ap dung LBP cho viéc
nhan dang mot ddi twong hinh anh dugc tién hanh theo
trinh tu Sau:

Buo6c 1. Chia cira s6 ving anh can xem xét thanh
cac 6 vuodng.
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Budc 2. Tai mdi 6, so sanh ting diém anh véi 8
diém anh khac xung quanh né (sé luong diém anh lan
can c6 thé thay nhu trén Hinh 3).

Hinh 3. LBP va 3 kiéu sir dung diém anh lan can
Buéc 3. Quy dbi két qua so sanh thanh chudi bit
thong tin dai dién (xem Hinh 4).

180 [176] 168 (D[] (0)
179 [175| 170| w=> | 1 0 |m==> (10000011), =131
169 [174] 170 ofofo

Giatr diém anh va Chudi nhi phan

cac diém anh lan can

Phan nguwing

Hinh 4. Quy doi két qua thanh chudi bit

Buwéc 4. Tinh luge db histogram céc gid tri dai dién
vira tinh duoc ¢ budc 3.

Bu6c 5. Chuan hoa histogram vé khoang gia tri
quy dinh truoc.

Bwéc 6. Tap hop tat ca histogram cua tat ca cac 6
trong cua so tao thanh mét vector dic trung cua cua S6
do.

LEP

!

Histogram d3c trung

k
Anh déi twong

LBP

Hinh 5. Cach xac dinh Vector dic trung LBP

Bwéc 7. Su dung cho cac thuat toan hoc may, mo
hinh cascade v&i thuat toan huan luyén AdaBoost dé
phan biét két qua thu dwoc & budc 6. Chi tiét caa busc
nay dugc mo ta trong [8].

Trong toan bd cac budc thuc hién trén, viéc xac
dinh chudi bit quy ddi duwa trén lva chon cac so sanh
chénh léch muc xam cua cac diém anh ¢ budce 2,3 ¢o ¥
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nghia hét sc quan trong. Luu y rang, dic trung LBP
nay c6 thé dugc ma rong ra vé kich thudc ciing nhu sb
lugng céc diém anh 1an can. Vi du nhu dic trung
LBP4,1 sir dung 4 diém anh lan can, dic trung
LBP16,2 sir dung 16 diém anh 1an can véi ban kinh 1a
2. Tong quat hoa thi dic trung LBPP,R s& sir dung P
diém anh lan can tuong duong véi ving khong gian c6
ban kinh diém anh 1a R, ving khong gian d6 bao gom
tap cac diém anh lan cin tao thanh mot hinh tron. Tir
dic trung LBPP,R c6 thé tao ra dugc 2P gia tri dau ra,
tuong Gng voi 2P pattern nhi phan biéu dién bai P
diém anh trong tap cac diém anh lan can. Tir d6 c6 thé
thidy mdi ddc trung LBP ¢6 thé mang rat nhiéu thong
tin, hoan toan c6 thé sir dung maot tap con trong 2P
pattern dé c6 thé mo ta thong tin vé cac anh. Tuy nhién
do cac diém anh nim gan nhau khi tinh toan dic trung
LBP c6 thé din dén viéc mbi quan hé giira cac diém
anh 14n can nhau duoc xac dinh lai dé dua vao thong
tin cac chudi thong tin, do vay viéc tdi wu hoa luong
thong tin nay s& lam ting kha ning mé ta dbi twong
hon. Cu thé, chung t6i nhan thay voi cach trich chon
dic trung LBP hién tai khi tinh toan tai hai diém anh
sat nhau thi mdi quan hé giira chiing s& dugc tinh lai 2
lan (xem Hinh 6).

SN

Hinh 6. Quan hé giita 2 diém C;, C, duogc xac dinh
2 lan

Vi thé, trong nghién ctru nay ching t6i dé xuat cai
tién cach thire mo ta quan hé cac diém lan can dé trich
chon dic trung dang LBP bang cach van lya chon 8 so
sanh tuong quan giita cac diém anh nhung chi ¢6 4 so
sanh v&i diém anh trung tim C, con lai 13 quan hé so
sanh gitra chinh cac diém l4n can cua C. Viéc lua chon
nay can tuan theo nguyén tac khong ton tai 2 quan hé
so sanh nao ma canh ndi biéu thi quan hé gitra cac
diém anh song song vé&i nhau. Vi du néu trong hinh 7
thi quan hé giita C-go V6i quan hé g;-gs s& c6 biéu dién
song song Vi nhau, va vi thé ta chi chon mét trong hai
quan h¢ nay.
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Bo g1 B2
gz

g3
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Hinh 7. M6 ta quan hé giita cac diém anh st dung
cho tinh todn dac trung LBP

Véi cach mo ta nay gia tr thay thé cho mirc xam

tai diém anh dugc minh hoa nhu trén Hinh 8.

190 |135 | 125
128 |127 | 122
124 126 1130

|

[190>127) + (125>127).2 + (122>127).4 + (126>127).8 + (135>130).16+
(135>124).32 + (128>125).64 + (128>130).128 = 01110001,

Hinh 8. Cai tién cach tinh gié tri diém anh trong
mo ta dac trung LBP
Vi viéc st dung bo mo ta nay khi xem xét vi¢c
phan 4nh thong tin vé méi quan hé gitta cac diém anh
lan c4n trén toan bd vung anh s& nhan thay khong ton

tai cac quan hé trung 1ap va khong nhiing thé b sung
thém cac quan hé. Trong hinh 9a, 9b néu chi tach xem
xét mdi quan hé gitra 9 diém anh Cy, C,, ...Cq thi trong
mb ta 9a cic quan hé déu bi xét lai hai lan, trong khi

d6 tai 9b chi sir dung 1 lan ngoai ra bd sung thém cac
quan hé C;-Cs; C1-Cs; C1-Cq; C,-Cy; C5-Cy; C3-Cs; Cy-
Cg; C5‘C7.

o /@ & NG G G N\
O/ Cs Cs G Cs Cs Cs Cs
G (=] G G Cs G Cs
Ca) o C (o . [N
[=] G Cs G Cs G
[ Ca G ACe G G

Hinh 9.a. M4i quan hé gitra cac diém anh duoc sir
dung trong b mé ta truyen théng
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Hinh 9.b. Méi quan hé giita cac diém anh duoc sir
dung trong bo mé ta cai tién
V.CAC KY THUAT BAM POI TUQNG

Sau khi ¢6 duoc bo do tim ddi twong, dé thong ké

dugc sd luong cac phuong tién tham gia giao thong
trong mot doan video can thuc hién bam ddi tugng va
xac dinh duogc cac truong hop: xuat hién déi twong
méi, d6i twong roi khoi thi trudng cua camera, xac
dinh lién hé gitra cac ddi twong cua hai khung hinh
lién tiép.Trong nghién ciru nay st dung thuat toan
OpticalFlow [14] dé bam chuyén dong va thuit toan
Hungarian [13] dé tién hanh gan nhén cac di tuong &
hai khung hinh lién tiép. C4c budc tién hanh nhu sau:

Budc 1. Phat hién déi tuong ¢ khung hinh i+1 bang
cac phuong phap nhan dang sir dung bd moé ta dac
trung trinh bay ¢ muc IV.

Budc 2. Tinh toan khoang cach Euclid giita cac ddi
tuong ¢ khung hinh i va i+1 véi gia thiét chung cung
nam trong mot mat phang toa do. Sau dé, sur dung
thuat toan Hungarian dé gan tirng cap.

Buoc 3. Voi cac dbi tugng ¢ khung hinh i ma
khong duoc gan voi dbi tugng nao & khung hinh i+1
thi phai du doan vi tri méi cua ching bang phuong
phap OpticalFlow.

Buoc 4. Voi cac dbi tuong ¢ khung hinh i+1 ma
khong dugc gan véi ddi tugng nao & khung hinh I thi
d6 1a cac dbi tugng maéi xuat hién. Thong tin ciia cac
dbi trong nay s& duoc st dung dé xac dinh tiép vi tri
ctia chung & cac khung hinh tiép theo.
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Déitiong & Khung hinh
thut i phéi die dodn vi i
2 khung hinh i+1

Céc d6i twong méi xuét hign & khung hinh i+1

Hinh 10. M5 ta qua trinh bam va gan nhin ddi twong

V. KET QUA THUC NGHIEM

Pé danh gia hiéu ning cua thuat toan dé xuit nhom
nghién ctru da tién hanh thir nghiém vai ca hai loai ddi
tugng 1a xe may va xe 6 to trong ca diéu kién anh sang
ban ngay va ban dém, dong thoi véi mdi phuong tién
giao thong chang toi tiép tuc phan loai theo huéng
chuyén dong va xay dung bo dic trung cho tung loai
riéng biét.

Cac mau huan luyén duoc thu thap theo nhom
phuong tién: xe may, xe 6 t6 (g0m ca con, xe buyt va
xe ban tai), thoi gian (ban ngay, téi) va huong di
chuyén (ngang, doc), mdi nhom khoang 6000 mau
(xem Hinh 11, 12). Hinh anh duogc thu tir cac camera
dat truc tiép trén duong, cac camera déu thude dong IP
va str dung dong nhét loai Messoa Model: NCR878-
HP5-MES, téc d6 thu nhan hinh anh 30 hinh/giy. Déi
Vi cac loai xe 6 t6 chiing t6i cung lya chon ving dau
xe dé huan luyén chung cho mét bé nhan dang.

Sau d6 tién hanh huin luyén bang thuat toan
Adaboost str dung bd céng cu OpenCV 2.4.6.

Pé danh gia két qua cua viéc nhan dang déi tuong
thi c6 hai tiéu chi duoc st dung 1a dé chinh xdc va do
nhay. D6 chinh xac duogc xac dinh bai ty 1€ nhan dang
dung trong tong s6 nhimg dbi tugng da nhan dang
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duoc, trong khi d6 d6 nhay lién quan dén ty 1€ nhan
dang dung trong tong s6 dbi tugng thuc té.

Tdp V-1, S6 15 (35), thang 6/2016

Bang 1. Két qua phat hién dbi twong trén tap anh tinh

Haar-like (%) LBP (%) LBP (f/ﬂ; tien
Thoi Phuong °
gian tién ER) . ER) . ER) .
chinh | 2° | chinn | P® | chimn | P9
: nhay : nhay : nhay
< - N - xXac Xac xac
Lan dwéng doc Lan dwéng ngang
Otd 87.39 76.43 39.66 76.74 94.11 76.14
Xe may 94.12 72.73 95.15 73.53 96.25 72.13
L
# Otd §8.02 70.12 92.65 75.00 93.05 73.02
£ o Truea
] ..’ '& Xe may 95.05 64.71 96.44 57.58 98.11 58.00
Ot 88.12 75.11 §9.13 79.23 93.37 78.22
8 b Téi
NG . Xe may 97.06 57.89 96.29 57.78 96.21 57.23

Hinh 11. Mau huin luyén xe may

Lan dwéng doc Lan dwéng ngang

el &S
Releee

W

HHLF

l

i

Hinh 12. Mau huan luyén xe 6 to

Két qua thyc nghiém trén tap anh tinh (1a dnh duoc
tach ra tir cac video thu duocC tir cac camera tai cac
thoi diém khac nhau) gdm 1249 anh chup budi sang;
1076 anh chup budi trua; 3063 anh tdi, véi ba loai dic
trung: ddc trung Haar nhu duoc su dung trong [7], dac
trung LBP nguyén ban [9], va dic trung LBP cai tién
duogc tom tit trong Bang 1.

Két qua trong Bang 1 cho thiy dic trung LBP cai
tién cho két qua véi do nhay gan tuong duong véi cac
dic trung Haar, LBP truyén thong, nhung c6 do chinh
xac vuot troi trong da sb trudng hop. Ching han, do
chinh xac khi phat hién 6 t6 vao budi sang khi dung
Haar, LBP, va LBP cai tién lan luot 1a 87.39, 89.66, va
94.11. Tuc la cai tién dé xuat cho phép ting do chinh
x4c téi gan 5%.

Két qua trong Bang 1 ciing cho thdy, trong khi do
chinh x4c dat trén 90% thi d6 nhay tuong di thap,
nhiéu truong hop xudéng dudi 60%. Piéu nay dan toi
viéc thong ké luu lugng giao thong sé thiéu chinh xac,
vi du, véi d6 nhay khoang 70%, do chinh xac 90%
(trén 70% tim duoc) ta chi c6 thé dém duoc dung
khoang 63% (0.63=0.7x0.9) s6 lwong phuong tién
thuc té (ké ca trong trudng hop khong c6 nham 1an vi
tri gitra cac ddi twong & cac khung hinh khac nhau).

Tuy nhién, dé ting d6 nhay da phan chiing ta s& can
diéu chinh tham sb huan luyén va phai giam do chinh
xac. Do d6 chung t6i két hop thém giai phap bam dbi
tugng nhu di dé xuat & muc V dé tang do tin ciy cua
hé théng khi thong ké phuong tién giao thong. Vé thuc
chat, viéc bam ddi tuong cho phép két hop két qua
phat hién ddi twong tir nhiéu khung hinh dé bd sung
thém thong tin con thiéu. Trong truong hop phuong
tien bi bo sét trong mot khung hinh thi van c6 kha
ning dugc phat hién bd sung nhd bam tir cac khung
hinh 14an can.
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Chung t6i ciing tiép tuc 4p dung dic trung LBP cai
tién cho bai toan thong ké phuong tién bang cach so
sanh két qua dém cua ngudi Vi két qua ciia may tinh,
dir liéu sur dung trong nghién ctru nay dugc trich ra tir
cac video thu nhan ngay 23/5/2014 1a ngay thu 6 co
mat do giao thong twong d6i doéng so véi cac ngiy
khac. Két qua cu thé dugc tom tit trong Bang 2, trong
do chung t6i st dung khai niém d¢ tin cdy, xac dinh
dia trén phan tram sai 1éch gitra két qua théng ké do
may tinh dua ra va két qua khao sat truc tiép boi con
nguoi.

Két qua cho thay viéc thdng ké luu lugng xe 6 to
tuong ddi tot, véi xe may do qua trinh gdn nhdn va
bam ddi tuong dic biét khi cac xe di chuyén canh nhau
d6i luc con gap khé khan. Két qua tai Bang 2 ciing cho
thiy viéc thong ké xe may vao ban ngiy c6 xu hudng
tdt hon ban dém, nhung 6 t6 thi nguoc lai, diéu nay
nay sinh bai 1y do vao budi téi viéc bam chuyén dong
ctia xe may gap nhiéu kho khin hon do dic diém thuat
toan OpticalFlow sir dung nhiéu thong tin vé cudng do
sang cac diém keypoint & dau xe may, trong khi do, 6
to c6 hai dén pha nén khoang sang gitra hai dén kha
thuan tién cho viéc lua chon keypoint. Trong cac
nghién ctru tiép theo chiing toi s& tim cach cai tién van
dé nay.

Bang 2. Thong ké s lugng phuong tién trén video

S0 lu'c_mg;do ngudi So;luqng ;Ihong ke DG tin ciy
dem bang phan mém (s=100-100/p-g/p)

Thoi ® @ P
gian . «

Ot N Ot © 01 Xe may

may may

9h41 139 35 152 27 90.65 77.14
10h39 288 58 317 44 89,931 75,862
11h17 332 66 341 50 97,289 75,758
18h00 206 62 219 33 93,689 53,226
19h00 94 48 92 27 97.872 56.25

Két qua nghién ctru duge tai tro boi Cong ty FPT
Software JSC trong khuon khd chwong trinh nghién
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ctru “Xay dung Hé thong thi giac may tinh hd trg
thdng ké phuong tién giao thong theo thoi gian thyc”.
Ngoai viéc thtr nghiém tai ngd tu Pasteur-Ly Tu
Trong, tuyén duong 2 chiéu Cong Hoa, hé thong ciing
dang duoc thr nghiém tai mot sé ngd tu tai Bangkok
Thai Lan, trong tuong lai nhém nghién ciu s& tong
hop cac két qua thong ké bang hinh anh véi cac két
qua thu duoc do hé théng dinh vi GPS va thong tin di
chuyén gan trén cac phuong tién giao théng nhu xe
Bus, Taxi dé hinh thanh ban d6 luu luong giao thong,
ngoai ra tiép tuc bd sung tap dir liéu huan luyén ciing
nhu hiéu chinh thuat toan dé dam bao tinh bén virng
cuia hé thng trong cac diéu kién thoi tiét khac nhau.
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