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Udc lugng thdi gian tré cla xe trong dong xe hon hop
& nut giao théng co dén tin hiéu bang VISSIM
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TOM TAT: Bai bao trinh bay phuong phap udc lugng
thoi gian 1ré cda xe & nut giao trong dong giao théng
hén hop dua trén md phéng giao théng vi mé VISSIM.
Dbng thdi, mét phép so sanh véi s liéu quan sat
thuc té duoc thu thap tU may bay khéng ngudi lai
duoc thuc hién dé xem xét hiéu qua méd phdng. Két
qua so sanh théng qua Mot nut giao théng cu thé
da cho thay rang, thoi gian tré trong méi frudng mé
phdng sai khac khéng 16n so vai s8 liéu quan sat. N6
minh ching cho su thuc dung va hiéu qua clda md
phdng giao théng vi mé déi vdi phan tich thdi gian
tré cda dong giao théng hén hop & nut giao théng co
den tin hiéu & nudc ta.

TU KHOA: Thai gian tré, nut giao théng, VISSIM.

ABSTRACT: This paper presents a method for
estimating vehicle delay at signalized intersections
in mixed ftraffic flow based on VISSIM micro
traffic simulation. At the same time, a comparison
with actual observation data collected from the
unmanned aerial vehicle is performed fo examine
the simulation effectiveness. Comparison results
through a specific intersection have shown that the
delay in the simulated environment is not significantly
different from the observed data. |t demonstrates
the practicality and effectiveness of micro traffic
simulation on the delay analysis of mixed traffic flow
at signalized intersectionsin Vietnam.

KEYWORDS: Vehicle delay, intersection, VISSIM.

1.DAT VAN BE

M6 phong dugc biét dén nhu la mot phuong phap don
gian hoa toan hoc, gan ding héa nhiing hién tugng xay ra
trong thuc té. M6 phdng giao théng vi mé thé hién hanh
vi clia cac phuong tién giao thong trong moi trudng do dé
dua ra cac phan tich va danh gia chat lugng khai thac cua
doan dudng, nut giao thong tuong Ung véi cac giai phap

phét trién hé théng giao thong. M6 phdng giao théng con
gilp xac dinh cac chi tiéu danh gia ma cac phuong phap
truyén théng nhu phuong phap HCM [1] hay phuong phéap
Webster [2] rat khé thuc hién do yéu t6 hinh hoc nut giao
phtc tap, lan dudng khéng theo tiéu chuén... M6 phéng
giao théng vi mé ludn gén lién véi cac phan mém, dién
hinh nhu VISSIM, PARAMICS, CORSIM, AIMSUM, SYNCHRO...
Trong d6, VISSIM (Verkehr In Stadten - SIMulationsmodell)
la mot trong nhing phan mém mo6 phong manh dugc
phét trién bai Cong ty PTV (Planung Transport Verkehr) cla
CHLB Dic, c6 thé moé phéng cho dong giao thong thuan
va dong giao théng hén hgp nhu Viét Nam véi do tin cay
cao [3]. Trén thé gidi, VISSIM da dugc sir dung rat phé bién
va c6 nhimng déng gép nhat dinh cho sy phat trién ctia hé
thong GTVT. Con & nudc ta, tiép can md phong giao thong
ndi chung va st dung VISSIM néi riéng mai dugc quan tam
trong thoi gian gan day. Hon niia, dong giao thong hén
hop va phtc tap nhu & nudc ta, viéc st dung mé phdng
giao thong vi mo van con la mét thach thic. Dén nay, s6 it
hoc gia & Viét Nam ¢6 gang st dung VISSIM dé mé phéng
va udc lugng thai gian tré cta xe trén doan dudng va nut
giao, dién hinh nhu: Vuong Xuan Can va cong su (2016)
st dung VISSIM dé udc lugng thai gian tré cda phuang
tién & nut giao va co so sanh vai phuong phap HCM 2000
(Highway Capacity Manual) ma chua dgi sanh véi quan sat
thuc té hién truong. Hon nira, trong nghién ctiu nay, dong
giao théng da dugc quy déi vé dong xe con tiéu chudn nén
chi phan anh t6t cac yéu t6 hinh hoc nat va yéu té vé déen
tin hiéu ma chua phan anh day da tinh hén hgp ctia dong
xe [3, 4]; Vuong Xuan Can va céng su (2018) da xem xét
dén thai gian tré cla xe trong dong xe hén hgp & nut giao
théng trong méi trudng mo phdng VISSIM, tuy nhién bai
bdo nay chua trinh bay chi tiét vé cach xac dinh thoi gian
tré trén moi trudng moé phong do day khong phai muc dich
chinh cia nghién ctiu nay [5]; Dang Thu Huong va cong su
(2022) strdung VISSIM dé nghién ctiu khd nang thong hanh
cta doan nhap vao dudng cao toc, chua phan tich thai gian
tré clia xe [6]... Xuat phat tir do, trong bai bao nay, nhém
nghién ctu trinh bay vé phuong phap xac dinh thai gian tré
cla xe trong moi trudng VISSIM, dong thai so sanh vai két
qua quan sat thuc té hién trudng dugc thu thap ti may bay
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khong ngudi ldi (Unmanned Aerial Vehicle, UAV) va phan
mém xem video dé xem xét tinh kha thi cia mé phéng.

2.NOI DUNG NGHIEN CUU

2.1. S0 lugc vé thdi gian tré

Thaoi gian tré clia xe (con dugc goi thai gian cham xe
hodc thai gian chd) la chi tiéu quan trong danh gia hiéu
suat van hanh va muc d6 phuc vu ctia nut giao. Thai gian
tré khéng chi phan anh tinh hop ly cla thiét ké t6 chic va
diéu khién giao thong ma con phan anh sy anh hudng muic
dd can tré v6i ngudi di dudng, chat lugng phuc vu, mic
dd tiéu hao nhién liéu. Khi xe dén nut giao c6 dén tin hiéu,
dudi tac dong clia gidi phéap té chuc giao thong ma xe co
thé dugc di hay phai diing chd. Khi dén nat, xe phai giam
téc so véi bén ngoai ndt nén sinh ra thai gian tré giam toc.
Néu gap den do, xe phai diing chd dén dén xanh cia chu ky
sau nén xe phai xép hang ma sinh ra thoi gian tré xép hang.
Ngoai ra, sau khi thoat nut, xe ting téc dé dat t6c dé & trén
doan dudng ma sinh ra thaoi gian tré tang téc [3, 4]. Theo d6,
trong ky thuat giao théng ngudi ta thusng s dung mét sé
khai niém vé thai gian tré ¢ nat giao thong nhu sau:

- Thai gian tré do dung: La thdi gian xe ding dé dgi
qua nut.

- Thai gian tré xép hang: La tdng thai gian ké ti khi xe
bat dau tham gia vao hang chd cho dén khi xe vugt qua
vach dung.

- Thai gian tré qua nut: La hiéu gitia tdng thai gian qua
nut ly tudng vai thai gian qua nut thuc té.

- Thai gian tré t&i nat: Bao gobm thdi gian giam toc ti
khi vao nut téi khi dung, thai gian dung, thdi gian tang
téc ti khi diing t6i téc d6 qua nut binh thudng 6 mot
nhanh dudng.

- Thai gian tré diéu khién: La t6ng thai gian tré do dnh
hudng clia qua trinh diéu khién giao thong trong nut giao,
bao gém thai gian tré do diing, giam téc va tang téc.

Trong cac khai niém néu trén, thai gian tré diéu khién la
thudng dugc st dung hon ca trong cac bo tiéu chuén lién
quan dén thiét k& den tin hiéu. Tuy nhién, cdc phan mém
mo phong giao théng vi mo thudng uu tién xac dinh thaoi
gian tré qua nut va tré diéu khién.

2.2.Thai gian tré trong VISSIM

Phan mém VISSIM la mét trong nhiing phan mém
manh c6 kha nang phan tich dong giao théng hén hgp vai
mé hinh chay xe tuan th theo mo hinh tam ly - sinh ly do
Wiedemann dé xuat nam 1974 [7]. VISSIM cung cdp mét s
loai thai gian tré cla xe & nat giao thong, bao gom thoi
gian tré do diing va thdi gian tré qua nat. Trong nghién ctu
nay stt dung thai gian tré qua nat, tuc 1a thoi gian tré cta xe
dugc tinh toan dua vao hiéu gilta thai gian qua ndt mong
muén vdi thai gian qua nut thuc té. Cu thé nhu sau:

- Thai gian tré clia ctia mét xe la thai gian phat sinh do
téc d6 thuc té thap hon so vdi téc d6 mong muén. N6 dugc
tinh bang hiéu s6 gitia thai gian thuc té va thoi gian tng véi
téc d6 mong muén. Té¢c d6 mong mudn la téc dé gidi han
cla tuyén hodc toc dé 16n nhat thong qua diéu tra.

- S6 lugng xe qua nut: La s6 lugng xe da dén va thoat
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khéi cac doan dudng quan sat trong nut giao tuong Ung
VvGi thdi gian quan sat nhat dinh.

- Thai gian tré trung binh: La ty s6 gilla téng thai gian
tré clia cac xe véi s6 lugng xe qua nut.

Theo do, thai gian tré dugc udc lugng trong moi trudng
mo phdng theo cdng thuc sau:

d =t~ 1, (1

] @
N,

Trong dé: d.- Théi gian tré clia xe thit i khi da théng qua
doan dudng quan sét [s]; 7, 7, - Lan luot la khoang thai gian
thuc té€ va khoang thai gian can thiét trong diéu kién dong
tu do hodc téc d6 I6n nhat ky vong [s]; N, - Toéng s6 xe da
théng qua doan dudng quan sat trong khoang thai gian
mo phong [xel; d - Thai gian tré trung binh [s].

DPé thuc hién mé phdng dong xe hén hop, mét s6 tham
s6 cua VISSIM dugc hiéu chinh dua trén cac nghién ctu da
céng bé & nudc ta [5, 8, 9]. Bén canh dé, dé xem xét hiéu
qud cula viéc hiéu chinh mé hinh, nhém nghién clu s
dung Sai s6 tuong déi trung binh (Mean Absolute Percent
Error, MAPE) vGi cOng thiic nhu sau:

veh

100 vy 1=l

MAPE =237, =

(3)

Trong dé: MAPE - Sai s6 tuang d6i trung binh; ¥, - Gia tri
moé phoéng; Y, - Gia tri quan sat thuc té. Nghién clu nay su
dung luu lugng xe thoat nut & cadc nhanh dé danh gia moé
hinh hiéu chinh.

2.3.Thai gian tré quan sat thuc té

Thai gian tré clia xe quan sat thuc t€ dugc thuc hién
tuong tu nhu déi véi mo phong VISSIM véi s6 mau quan
sat xac dinh va mau dugc ldy ngau nhién theo loai xe. Trudc
tién, tinh hinh giao thong & nut giao thong dugc thu thap
bang may bay khong ngudi lai UAV, sau d6 st dung phan
mém xem video va phan tich chuyén déng Tracker dé ghi
lai thoi gian hanh trinh thuc t€ cia mét xe di qua doan
dudng quan sat & khu vuc nut giao [10]. Poan duong nay
cat qua vung vat ly va vling chiic ndng cdia nut, tic né bao
gém doan trudc hang chg, doan hang cha va doan thoat
nut. Thai gian tré cta xe la hiéu sé gitia thai gian hanh trinh
va thdi gian can thiét khi chay theo téc do ky vong. Cudi
cuing, thai gian tré trung binh la gia tri trung binh cla cac
mau quan sat.

2.4.Phan tichvidu

Dé& udc lugng thai gian tré cda xe trong mai trudng mod
phdng, nhém nghién ctiu lya chon nut giao théng nga ba
Nguyén Chanh - Duong Dinh Nghé, TP. Ha Noi. & nut giao
thong nay, dudng Duong Pinh Nghé la dudng hai chiéu,
mdi chiéu c6 4 lan xe va c6 dai phan cach gila rong 3 m.
Pudng Nguyén Chanh ciing la dudng hai chiéu, méi chiéu
c6 2 lan xe va khéng c6 dai phan cach gila. Tai thai diém
khdo sat, nut giao thong dugc diéu khién bang dén tin hiéu
3 pha v&i chu ky den 95s nhu sau: Pha 1 cho dong xe trén
duong Duaong Binh Nghé ré trdi véi dén xanh 16s, pha 2
cho dong xe trén dudng Duong Dinh Nghé di thdng vai
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dén xanh 47s, pha 3 cho dong xe trén dudng Nguyén Chanh ré trai v6i dén xanh 23s. Thai gian dén vang dugc b tri 3s. Vi tri
va hinh anh clia nut giao dugc thé hién trén Hinh 2.1 va Hinh 2.2.
W : Buromg By

Nghé-(Tay)"
L Amy

-Dueng Binh-
Nghé (Bong)

A Chanh kNam)‘ 3

Hinh 2.1: Vj tri ndt giao trén Google map . Hinh 2.2: Hinh &nh ndt giao quay bing UAV

Sau khi thu thap khu vuc ndt giao bang UAV, ti€n hanh xéac dinh luu lugng xe va thanh phan dong xe bang phuong phap
tha cédng khi xem lai hinh &nh video. Luu lugng xe gi& cao diém véi thanh phan chinh 1a xe may (83,7%). Dua vao cac yéu té
hinh hoc cling nhu yéu t6 giao thong ctia nut, thong qua moé phong bang VISSIM (phién ban danh cho sinh vién, thai gian
mo6 phoéng t6i da 10 phut) v6i tham sé dugc hiéu chinh nhu da trinh bay & muc trudc va thai gian 5 phut dé khéi tao mang
Iugi (Hinh 2.3), két qua mé phdng dat dugc sai s6 MAPE 1a 5,89% vé luu lugng xe thoat nat trong 5 phut (Bdng 2.1), biéu thi
mé hinh mé phong dam bao tinh tin cdy.

Bang 2.1. Két qua hiéu chinh mé hinh VISSIM

i o Luu lugng xe trung binh trong 5 phut (xe) L
Nhanh vao nat » s Chénh léch (%)
Thuc té M6 phéng

Dudng Dinh Nghé (Tay) 873 908 3,96
Duong Dinh Nghé (Bong) 422 403 4,50
Nguyén Chanh 310 281 9,21
MAPE (%) 5,89

B NguyenChanh_DuongDinhNghe.inpx - PTV Vissim 2024 (SP 01) - Training version - @ X

File Edit View Lists BaseData Traffic Signal Control Simulation Evaluation Presentation Actions Help

iDBBRB.iaA— O® ip b B _iPausat _ & Network Editor (2) v

Network Objects Network Editor (2) X

B 2509 =000 QR EAQ«>m §0 %= DE T
Desired Sp... i » it B
Reduced ... Ui By C eyl m - o : < \:‘
Conflict A... - y
Priority Rul...
Stop Signs
Signal Heads
Detectors
Vehicle Inp...
Vehicle Ro...

§  Vehicle Att..
Parking Lots
Public Tran...
Public Tran...
Nodes
DataCollec...
Vehicle Tra...
Queue Cou..
Flow Bundl...

Sections

Backgroun..

Pavement...
3D Traffic S...
Static3D...

Ne.. Ba. |3D..| Q.. S.. Start Page  Network Editor  Network Editor (2)

[Fav=250 3380 780 36+0 5.1 (16%2) EN
@ O ¢ € & -~ @ & B = "ENGZ:Z?/E/E%%%

Hinh 2.3: M6 phdng ndt giao trong méi truéng VISSIM

57




2%

1.\, sic 220 KHOR HOC CONG Nt

TU két qua trén, nhom nghién ctu ti€n hanh so sanh vé thai gian tré. Qua quan sat 266 mau xe (147 xe may va 119 6 t0) &
cac dudng nhanh vao nut va thoat nut giao dat dugc thaoi gian tré trung binh 29,28s. Sau d6, tuong Ung quan sét trén VISSIM
dat dugc su chénh léch vé thdi gian tré gilra hai phuang phéap nhu thé hién & Bdng 2.2.

Bang 2.2. So sdnh két qua udc luong thoi gian tré

Phuong phap udc luong Théi gian tré trung binh (s) Chénh léch so véi quan sat thuc té (%)
Quan sat thuc té 29,28 -
M6 phéng VISSIM 0
phién ban danh cho sinh vién 31,34 7,04%

Qua két qua mé phdng & Bdng 2.2 cho thay, két qua
phan tich thai gian tré bang VISSIM va quan sét thuc té
c6 su chénh léch nhat dinh, nhung su chénh léch khong
qua I8n (tic 7,04%). Két qua nay cho thdy, bén canh viéc st
dung phuong phép quan sat thuc té dé phan tich thai gian
tré, chung ta cling c6 thé théng qua mé phong giao thong
nhu VISSIM dé xac dinh chung, tir d6 dé dang phan tich va
danh gia cac gidi phap t6 chuc giao théng khac nhau & nat
giao thong trén méi trudng mo phong.

3.KET LUAN

Bai bao da udc luong thai gian tré clia xe & nut giao
théng trong dong giao thong hén hgp & nudc ta trén moi
trudng moé phong, déng thai thuc hién déi sanh vai s
liéu quan sat thuc té théng qua video dugc quay bang
UAV. K&t qua khong chi budc dau khang dinh tinh kha thi
clia m6 phong vi mé d6i véi dong xe hén hgp & nut giao
thong, ma con la tai liéu tham khédo hitu ich cho cac nha
nghién ctiu, cac ky su va cac hoc giad quan tam dén cac
van dé vé giao théng & Viét Nam. Tuy nhién, bai bdo mdi
dung lai & nghién ctiu cho mét nut giao théong diéu khién
bdng dén tin hiéu dién hinh vai thai gian m6 phong han
ché do phién ban VISSIM danh cho sinh vién, cho nén még
rong doi tugng nghién cdu (nut giao khéng cé dén diéu
khién, doan dudng va mang lugi dudng) trong cac phién
ban moé phong véi thai gian dai hon (VISSIM phién ban
hoc thuat hodc thuang mai) 1a hudng trién khai tiép theo
cl@ia nghién ctu nay.

LGi cam on: Nghién ctu nay dugc tai trg bdi Truong
Pai hoc GTVT trong Dé tai ma s6 T2023-MT-002.
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