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TOM TAT: Nang cao hieu qu5 cua niit giao thong 
dieu khien bang den tin hieu c6 tam quan trpng 
lan doi vdi gi^m thieu UTGT va c^i thien ATGT 6 
cac do thl Idn cL̂ ia nudc ta Bai bao de xuat mot 
phuong phap dieu khien tin hiqu den cho giao 
thong hon hop 6 nuoc ta dya tren logic ma Ben 
canh do, mo hinh mo phong dua fren su tich hop 
VISSIM-PYTHON dupe xay dung de kiem nghiem 
phuang phap de xuat Ket qu i thd nghiem tren mo 
phong VOI nut giao thong dien hinh d Ha NQI cho 
thay, phuong phap de xuat g i im thoi gian tre, tang 
mdc phuc vu cua nut giao thong. 

TC/ KHOA: Niit giao thong, logic mo, VISSIM, 
PYTHON. 

ABSTRACT: Improving the ei^iciency of signalized 
intersections is important to reduce traffic congestion 
and improve traffic safety in Vietnam's big cities 
This paper proposes a method of the traffic lights 
control for mixed traffic in Vietnam based on fuzzy 
logic Besides, a simulation model using integrated 
the VISSIM-PYTHON is developed to test the 
proposed method The experiment results on 
simulation model with a typical intersection in Hanoi 
show that the proposed method reduces delay 
time, increases the intersection level of service 

KEYVyORDS: Intersection, 
PYTHON 

fuzzy logic, VISSIM, 

I.DATVANDE 
To ehde giao thdng tai nut bang den tin hieu cd dinh 

thiet lap trUde cae ke hoaeh thdi gian tin hieu den trong 
cac bp dieu khien Ung vdi luu lUpng xe d mot hoae mot 
so thdi diem trong ngay (nhu cao diem sang, cao diem 
chieu, gid binh thudng) nen se khong cd kha nang nhan 
biet tinh trang giao thong de thay ddi thdi gian tin hieu 
den cho thich hop, de dan tdi hien tuong "thieu" hoae 
"du"thdi gian den xanh d nhUng thdi diem khdng dUOc 
thiet lap trudc trong bp dieu khien. He qua ia chieu dai 

hang chd, thdi gian chd cua xe tang l^n, lam giam hieu 
qua dieu khien giao thdng. Vi nhu d eae do thi eua nUdc 
ta, to ehde giao thong bang den tin hieu co djnh 1̂  hinh 
thdc pho bien. Chinh viee bo tri ehua hpp ly ve ehu k^ 
den va thdi gian den xanh da khien hinh thde dieu khien 
nay cang nay sinh nhieu bat cap va eung la mot trong 
nhOng nguyen nhan ehu yeu phat sinh cac diem un tU. 
Do do, can thiet liia chpn cac hinh thde dieu khien mdi 
di khac phue cac han che ndi tren. 

Td chUc giao thdng tai nut bang den tin hieu si! 
dyng logic md la mdt trong nhCrng phuong thUc dieu 
khien thdng minh da duoc nghien cdu va dng dung 
nhieu tren the gidi, mang lai hieu qua eao. Logic md 
duoc de xuat bdi Zadeh (1965) [1] va lan dau duoe ap 
dung trong dieu khien den tin hieu bdi Pappis and 
Mamdani (1977) [2]. Tuy nhien, ke tCf khi dupe Ung dung 
trong dieu khieu den den nay, phan Idn logic md dugc 
phat trien cho ddng xe thuan d td, eo ban khac biet vdi 
ddng xe hon hpp nhU 6 nUde ta. Ben canh dd, ufng dung 
logic md trong dieu khien giao thong d Viet Nam van 
edn rat mdi, ngoai trd mot sd nghien cUu da gi^n hda 
dong xe tuong tu nhu d nudc ngoai. Dien hinh nhu, 
Nguyen Chi Ngdn (2010) [3] da sCr dung cac bdng nhUa 
gia lap eae phUOng tien giao thong, tiep dd van dung 
dieu khien md quyet dinh thdi gian cua chu ky den xanh 
ke tiep eho tuyen dudng; Hoang Thi Thanh Ha va cpng 
su (2016) [4] sd dung thuat toan logic md de thay doi 
linh hoat khoang thdi gian den xanh Cfng vdi ddng xe cd 
xet den xac suat xuat hien xe may, nhUng chUa de cap 
sau. Pham Thi Hue va cong sU (2015) [5] sd dung logic 
md ket hpp dai so gia tLfde dieu khien tin hieu den vdi 
thong tin xe vao nut va xe trong hang chd eho nut giao 
gia dinh vdi cae yeu td hinh hoc va yeu to giao thong da 
don gian hoa. Phan tich cho thay, eae nghien cUu trudc 
day da cd nhdng ddng gdp nhat dinh, tuy nhien phan 
Idn cac nghien cUu ehu yeu de cap den thuat toan ma 
ehua chu trong den yeu to hinh hpc nut giao, tinh chat 
hon hop CLia ddng xe d eac do thi cua nudc ta. Trong 
nghien cdu nay, mot md hinh md phdng duge phat trien 
dua tren phan mem VISSIM va Matlab de khiio sat hieu 
qua cua dieu khien den tin hieu bang logic md trong 
dieu kien giao thdng hon hpp. Thdi gian tre duoc chon 
lam chi tieu danh gia. 
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2. PHUONG P H A P N G H I D N COTU 

Gia dinh mot nut giao thong nga tuduoc dieu khien 
bang den tin hieu doc lap, eae nhanh vao niit deu dupe 
bo trf camera thu thap thong tin ddng giao thong nhu 
luu luong xe, chieu dai hang chd, thdi gian chiem dung... 
Cae thong tin giao thong hdu ich duoc lUa chon nhu la 
eac tham sd dau vao cho bp dieu khien md va cae gia tri 
dau ra chinh la thdi gian xanh (thdi gian xanh md rpng/ 
keo dai) duoc truyen den den tin hieu. Cau true ehung 
cua he thong dieu khien den tin hieu sir dung logic md 
dupe mo ta nhutren H/o/j 2./. 

Mo-dun dieu 
kliicn mo 

Ma hoa 

Tap cac luat 
logic mo 

i 
->! Suy dien md 
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Giai mo 

Dau ra , 

<-
' 

Den tin hieu 

Hinh 2.1: So dS eiu trde dieu khien den tin hieu sd dung Ipgic md 

Trong nghien cUu nay, hai tham so giao thong dien 
hinh cho ddng giao thong hon hop, bao gdm ehieu dai 
hang chd idn nhat (QL, m) va so xe vao nut (V, xe/phut/ 
lan) dupe lUa chpn la cac bien dau vao eua mo-dun md. 
Chieu dai hang chd phan anh duoc hieu qua sif dung 
mat dudng trong ddng xe hon hop phy thuoc xe may va 
khong di ehuyen theo lan dudng cd djnh. So xe vao nut 
xae djnh d vi tri each vach dUng xe khoang 150m nhd 
bd thu thap thdng tin giao thdng. Cac thdng tin bien 
dau vao se dUOc cap nhat vao mo-dun dieu khien md 
vdi khoang gian each 3 phut. Cac bien dau vao duoc md 
hda bSng eae bien ngdn ngO danh gia mde do. Chieu dai 
hang chd Idn nhat duoc chia thanh 5 mUc:"rat ngan (VS)", 
"ngan (S)", "trung binh (M)""dai (L)", "rat dai (VL)". Sd xe 
vao nut duoc chia thanh 5 mure: "rat nho (VS)" "nho (S)" 
"trung binh (M)", "Idn (L)" "rat Idn (EL)". Bien dau ra la ty le 
den xanh (W), cung dupe md hda bdi eac bien ngon ngU; 
"rat thap (VL)" " th ip (L)" "trung binh (M)" "eao (H)" va "rat 
eao (VH)" Cac ham phy thupc ciia cae bien dugc the hien 
nhutren Hinh2.2den Hinh2.4. 

VS S M L VL 

Chieu dai hang chd Idn nhat (m) 

Hinh 2.2: Ham phu thudc cua bien ehieu dai hang chd Idn nhat 

So'xe vao nut (xe/phuu lan) 

Hinh 2.3: Ham phu thudc cda bien soxe v 

Ty le den xanh 

Hinh 2.4: Ham phu thude cua biin ty le den xanh 

Tapluat Idgic md dupe xay dung theo luat "IF-THEN" 
nhu Bdng 2.1. Vi du, neu V= "VS" va QL= "VS" thi W="VL" 
(Bdng 2.1). 

Bing 2.1. Tap luat logic md 

Chieu dai hang chdr Idn nhat (QL) 

Van dung suy dien MAX-MIN va giai md theo 
phuong phapdiem trpng tam vdi tap luat md nhu Sdng 
2.1. ta se xac dinh dupe gia tri eiia ty le den xanh (W), 
sau do dua vao ty le den xanh (W), ehung ta ed the xac 
djnh lai duoc thdi gian cua tUng pha nhu edng thifc (1) 
bieu thl. 

" ^ ' ™ n , •(g.„.., (1} 

Trong bleu thdc (1), ĝ  la thdi gian den xanh ciia pha 
i;g , g lan luot la thdi gian den xanh nhd nhatva Idn 
nhat eiia pha /; W la ty le thai gian xanh ciia pha i. lay gia 
tri Idn nhat tU ket qua giai md tUong Ung vdi tUng lan 
dudng (nhdm lan) pha thd ; [6]. Trong nghien eUu nay, 
md hinh dieu khien tin hieu den sU dung logic md dUOc 
thue hien trong moi trUdng tich hop VISSIM-PYTHON 
theo Hinh 2.5. 
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Hinh 2.5: Sado tieh hgp VISSIM-PYTHON 

3. KjCH BAN NGHIEN ClJU 
De kiem chdng tinh dung dan ciia phuong phap 

dieu khien den tin hieu sir dyng logic md trinh bay tren, 
nhom nghien edu chpn nut giao thong Nguyen Chanh 
- Mae Thai Tdng 6 dia ban Ha Npi lam doi tUong nghien 
cdu (Hinh 3.1). Ket qua kh^o sat trong mpt gid eao diem 
sang (7 - 8h) thang 4/2018 cho thay: dudng Nguyen 
Chanh va dudng MacThaiTong deu cd 4 lan xeva khdng 
cd dai phan each gida. Niit giao dang dUOc dieu khien 
bang den tin hieu vdi chuong trinh dieu khien eo dinh 
hai pha co chu ky den 66s. Pha 1 cho ddng xe tren dUdng 
MacThaiTong vdi den xanh 31s, pha 2 cho dong xe tren 
dudng Nguyen Chanh vdl den xanh 29s, thdi gian den 
vang la 3s va thdi gian den dd quet sach niit la Os. Luu 
luong xe qua nut trong thdi gian khao sat la 7.593 xe vdi 
tren 73% la xe may. 

• 150 503 163 

5iiiiii\^ 

TR I TH PH 

425 548 22l [ i i 

P}i::t 
Hinh 3.1: Nut giao thdng nghiin cuu 

GiU nguyen so pha dieu khien vathUtupha, sau khi 
toi Uu tham so ciia hinh thdc dieu khien cd dinh dUa theo 
phuong phap Webter cai tien [7,8], lUa chon dUoc tham 
so nhu sau: ehu ky den 60s, thdi gian den xanh pha 1 la 
15s, thdi gian den xanh pha 2 la 35s, thdi gian den vang 
3s va thdi gian den do quet saeh nut la 2s [8]. Thdi gian 
den xanh Idn nhat eua mpt pha se bang thdi gian den 
xanh tinh toan theo phuong phap dieu khien cd dinh 
nhan vdi he sd 1,25 [9]. Thdi gian den xanh toi thieu cua 
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moi pha cd xet den thdi gian den xanh toi thieu danh cho 
ngudi di bp la 15s [10]. Cac dae trUng hinh hoe, dae trung 
giao thong va tham sd dieu khien dUOc dUa vao phan 
mem VISSIM. Day la phan mem mo phdng giao thong vi 
mo duoe xay dung dua tren m6 hinh tam ly - sinh ly do 
Wiedemann de xuat nam 1974, cd khS nang md phdng 
da luong vdi thanh phan xe da dang (bao gom 6 to, xe 
khach, xe buyt, xe dien, xe tai nang, xe may, xe dap va 
ngudi di bo) cho nghieu doi tuong khac nhau nhududng 
do thj, dudng eao toe, tuyen giao thong edng cpng, niit 
giao thong... [11]. Cac tham so trong VISSIM dUde hi§u 
ehinh dUa tren eac nghien cUu ve dong giao thdng nude 
ta da eong bo [12-14]. De xem xet hieu qua ciia phuong 
phap de xuat, nhom nghien cdu thue hien thay d6i luu 
lupng xe den nut so vdl luu luong ban dau tuong Ung 
vdl tap he so /<= (0,2;0,4;0.6;0.8,T,0;1,2} trong khi van giU 
nguyen so pha va thU tu pha. Tap he so K bieu thj cac 
kich ban lUu luong xe thay doi theo thdi gian trong ngay 
Chay cae mo hinh ViSSilVl tU PYTHON (Hinh 3.2) theo so 
do tich hpp d Hinh 2.5, eho ket qua md phdng nhu tren 
H/n/j 3.3 dudi day. 

Hinh 3.2: Minh hpa ehay VISSIM tu PYTHON 

Hinh 3.3: Kit qui md phdng thdi gian treo nut 
& cae kieh bin khie nhau 

Ket quci tren Hinh 3.3 eho thay, dieu khien tin hieu 
den bang logic md da gi^m dang ke thdi gian tre ciia xe 
d nut, tif do lam tang mdc phye vu eua nut giao. Chung 
ta thay rang, khi luu luong xe den nut thap, su khac biet 
khong Idn giUa dieu khien tin hieu den bang logic mdvdi 
phuong an hien tai, do bo tri chu ky den toi thieu (40s) 



KHOA HOC CONG NGHE 
So 03/2020 

xet den thdi gian den xanh toi thieu cho ngudi di bd qua 
dudng (15s) de dam bao an toan. Khi lUu lUOng tang eao, 
phuong an sif dung logic md ed thdi gian ire thap hOn 
nhieu so vdi phuong an hien trang, dieu nay dong nghTa 
minh ehifng cho tinh hieu qua ciia phuong phap de xuat. 

4. K^T LUAN 

To chUc giao thdng tai nut giao bang den tin hieu la 
hinh thUc pho bien trong eae do thj 6 nUdc ta hien nay, 
tuy nhien den nay van can thiet cd cac giai phap dieu 
khien giao thong hieu qua hon. Bai bao da de xuat mpt 
phuong phap dieu khien den tin hieu giao thong dUa 
tren logic md phij hop vdi dong xe hon hpp d nUdc ta. 
Ket qua thit nghiem tren VISSIM-PYTHON cho thay tinh 
hieu qua ciia phuong phap de xuat. Tuy nhien, nghien 
cull mdi ehi thuc hien eho niit giao doc lap, chUa dUOc 
thue nghiem ngoai hi&n trUdng. Day la hudng nghien 
eiru tiep theo de cac nha nghien cdu tiep tyc cai tien va 
phat trien. 

Ldi cSm on: Nghien edu nay thuc hien dUdi sU ho 
tro CLia Trudng Dai hgc GTVT (No.: T2019-DT-004). Nhom 
nghien cdu eung cam on nhdm sinh vien ehuyen nganh 
Ky thuat ATGT va Dieu khien &TU dpng hda giao thdng da 
giup ehung tdi thu thap va xif ly dCf lieu. 
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