Tran Vi Tu... Phén tich mé phong dnh huong cua nguoi sang diwong 1€n dong giao théng

PHAN TiCH MO PHONG ANH HUONG CUA NGUOI SANG PUONG
LEN DONG GIAO THONG
Tran Vii Tu®, Vo Trong Bo®, Nguyén Huynh Tén Tai®
O Trwong Pai hoc Su pham Ky Thudt TP.HCM
@ Trweong Pai Hoc Thii Dau Mét
Ngay nhdn 29/12/2016; Chap nhén dang 29/01/2017; Email: tutv@hcmute.edu.vn

Tom tit

Bai b&o xay dung md hinh mé phéng trong Netlogo dé md phéng sw dnh hwong cua
nguoi qua dwong anh hwong lén dong giao thong xe mdy trong dieu kién giao thong Viét
Nam. Théng qua nhizng so liéu quan sat thuc té, bai bdao da xdy dung mé hinh don gian thé
hi¢n su tirong tac giira xe ¢ khi tham gia giao thong. Bang viéc phéan tich trong mé hinh
mo phong, bai nghién ciu ket lugn su anh hwong ciua nguwoi di dwong l1én vdn toc cua dong
giao thong la dang ké, voi sy chénh léch giira van toc lon nhat va nho nhat trong dong giao
thdng /én den 94% khi cb sy anh huong ciua nguoi bang qua duwong. Trong khi do, sw anh
hwong nay nhu khong dang ké khi khéng ¢ s anh huong Cua nguwoi bang qua dwong.
T khoa: nguoi di bo, giao thong, xe may, mo phong, Netl0ogo
Abstract

SIMULATION BASED ANALYSIS OF THE EFFECTS OF CROSSING
PEDESTRIANS ON TRAFFIC FLOW

The paper focuses on developing a simuation model in Netlogo to evaluate the effect
of crossign pedestrians on the traffic perforance in motorcycle-dominated streets of
Vietnam. By analyzing real data from the study sites, the paper developed a simple model
showing the interaction among vehicles when traveling in traffic flows. Through simulation
models, the paper concludes that the effect of crossing pedestrians on the traffic flow
velocity is significant, in which the difference between minimum flow speeds and maximum
flow speeds can reach to by 94%, meanwhile this difference is trivial in the case of no
crossing pedestrians.

1. Giéi thiéu chung

Nguoi di bd bang ngang qua duong khdng nhitng anh hudng dén su luu thong cuc bd cua
dong giao thong ma con lién quan dén khia canh an toan giao thong trong méi truong xe gan may
nhu & Viét Nam. Ngoai cac vi tri ¢ vach sang dudng dé qua, nguoi di bo thudng c6 thoi quen
bang qua dudng tai cac vi tri khong cd vach sang duong. Hanh vi ndy xuat phat tir Iy do nguoi di
duong mudn di tit cho nhanh dé sang bén kia duong, da anh huong khéng nhimg dén an toan
giao thdng ma con anh hudng dén tc do luu thong cta dong xe trén duong.

Theo mot nghién ciu gan day [10] vé tai nan giao théng & quan Binh Tan (TP Ho Chi
Minh), ty 1¢ tai nan do ngudi bo hanh qua dwdng chiém ty 1é khong nho (1én dén 13%) trong
t6ng sb vu tai nan. Chi tiét duoc minh hoa nhu trong hinh 2.
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Lién quan dén nhitng nghién ctru lién quan dén nguoi di bo, c6 mot vai nghién ciu gan
day dang duoc chd y [4, 5, 9]. Tuy nhién, tinh chat dong ngudi qua duong ¢ Viét Nam ciing
khé& khéc so véi noi khac trén thé gidi do dic thu dong xe may ciing nhu y thirc giao théng cua
ngudi Viét. Hon nita, Vi vi tri xay ra viéc bang ngang duong cua nguoi di bo xay ra & bat cir vi
tri nao nguoi di bd mudn, viéc dy tinh, du doan chinh xéac cac thudc tinh lién quan dén dong
giao thong trong diéu kién Viét Nam s& gap kho khin. Do d6, nghién ctru cho viéc anh huong
ctia ngudi di bo 18n dong giao thdng o Viét Nam la can thiét.

Hinh 2. Mgt s6 nguyén nhan Chuyén héng
N R N . R n khéng ding quy dinh
gay tai nan ¢ qudn Binh Tan 4%
Khéng nhuéng
(TP HCM) [10] quyén wru tién

6%

Ching t6i xay dung mot chuong trinh mé phong trong Netlogo dé md phong su anh
huéng cia ngudi sang duong Ién dong giao théng trong dong giao thong hon hop cua Viét
Nam. Trén co so ciia chuong trinh mé phong da phat trién, bai bao phan tich sy anh huong cua
ngudi sang dudng vai cac vién canh khac nhau vé luu luong giao thong ciing nhu sé nguoi
sang duong trong nhom.

2. Phét trién chwong trinh mé phéng trong Netlogo

2.1. Gia thiét mé hinh tuong tac

Su anh huong [én thoi gian di lai gay ra boi nguoi di b bang qua duong tac dong I1én xe
hoi va xe may trong dong giao thong khac nhau do nhitng su khéc nhau vé kich thude, dic tinh
cua ting loai xe. Trong bai nghién ciru ndy, tac gia tién hanh phan tich trén hai loai xe d6 1a xe
may va xe hoi. Theo khao sat thuc, mot khi ¢6 ngudi hodc nhém ngudi bang ngang duong, xe
trong dong giao théng s& phan tng theo ba kiéu hanh vi dién hinh. D6 1a s& giam tc dé cho
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tranh nguoi di bd bang qua dudng; hoic 12 s& tang toe dé vuot 18n trude tranh nguoi qua duong;
hoic I chuyén lan (huéng di) dé tién 1én va tranh nguoi di duong. Hanh vi thir ba lién quan dén
chuyén lan dé tranh ngudi qua dudng c6 nhitng nhan té phirc tap, nén s& duoc bo qua trong
pham vi nghién curu cta nghién ctiu nay.

Nghién ctru nay tap trung chii yéu vao hai truong hop dau tién do 1a giam téc va ting toc
dé tranh ngudi bang qua dudng. Khu vyc nhan dang cia xe hoi va xe may duoc gia thiét dang
hinh nén véi ban kinh R va géc mad a cho céc loai xe hoi va xe gin may duoc xac dinh tir
nhiing quan sat thyuc té. Mot khi ¢ sy xuat hién cia xe hay ngudi di bo trong khu vuc nhan biét
nay, xe hoi, xe may, cac xe nay s& phan tng bang cach ting giam van téc theo quy luat xe theo
lan va xe chuyén lan don gian nhu hinh 3.

trong ———
dong
giao

thdng

Hinh 3. Twong tdc giita xe va nguoi bang qua dwong

R - [360.5 o
o,

Trong do:
Ri: Ban kinh nhan biét(m)
Si: Ving anh huong i (m?)
a; - GOC quan sat i (degree

Hinh 4. Vang nhan biét ciia phuwong tién
2.2. Thugt toan cua chuwong trinh mé phong

NetLogo la mot moi trwong lap trinh mé phong lai tu nhién va cac hién tugng xa hoi
dugce dua ra boi Uri Wilensky nam 1998, 1999 [12, 13]. Pay la moi truong phu hop cho viéc
mo hinh hoéa cac hé thdng phirc tap. Nguoi lap trinh ¢6 thé dua ra hang tram hodc hang nghin
cac chi din cho cac “tac tir” hoat dong doc lap, gitp cho viéc nghién cau méi lién két gitra cac
hanh vi tir mic thip dén cao cua cac ca thé va ndi bat sy twong tac giira chiing. Ung dung
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Netlogo vao md phong sy anh huong cua ngudi di bd bang qua duong 1€n dong giao thdng Viét

Nam da mang lai nhitng két qua budc dau.
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3. Két qua

3.1. Xay dung mo hinh tur so liéu thuc te

Xem xét cho 1 vi ri nghién ctru vai thanh phan cac phuong tién nhu trong hinh 7, bén
kinh va goc anh hudng ciua xe dugc xac dinh nhu trong bang udc wgng nhu sau:

3%

15% __

9% ® Motorcycle
® Car
Bicycle

B Bus

’ Hinh 7. Thanh phan xe ¢é lieu théng tai vi tri nghién cizu
Két qua udc lugng trong SPSS:

Correlations
Alpha alocity Radius
Alpha Pearson Correlation 1 048 - 4977
Sig. (2-tailed) 38 .oon
] 949 949 99
Yelocity  Pearson Correlation 048 1 -85
Sig. (2-tailed) 638 Q&7
h 99 99 99
Radius  Pearson Correlation -.4977 -18% 1
Sig. (2-tailed) .aoa (06T
I+ 99 99 99
= Carrelation is significant atthe 0.01 level {(2-tailed).
Coefficients
Standardized
nstandardized Coefficients Coefficients
Model B Std. Errar Eeta 1 Sig.
1 (Zonstant) 39.802 11.081 3.892 oo
Welocity A7 .Baa .04a A7 a8
o, =0.470V, +39.802 (2)
(0.47) (3.59)
Coefficients
Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta i Sin.
1 (Constant) 266.210 92.791 2.869 0045
Welocity -14.469 3.354 -85 -1.8452 06T
R =-15.47V, + 266.2(3)
(-1.86) (2.87)

3.2. Két qua mé phong
Két qua md phong duoc xuit tir Netlogo nhu sau:
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d/ So sénh van téc dong giao thong
Hinh 8. Két qua md phong trong Netlogo

Duya vao két qua mo phong, ta c6 thé thiy su anh huong cia ngudi di duong I1én van toc
ctia dong giao thong 1a dang ké. Cu thé su chénh léch giira van tdc 16n nhat va nho nhat trong
dong giao thong khong co ngudi qua dudng hau nhu khong dang ké, trong khi sy chénh léc nay
thi dang ké trong trudng hop c6 ngudi bang qua duong, 1én dén 94%. Van téc dong giao théng
giam binh quan 27% néu mot nhém gdm 4 ngudi qua duong so véi van toc dong khi khdng cé
nguoi qua duong trong mé hinh mé phong nay.
4. Két luan

Két qua md phong cho thay, su anh huéng cia ngudi di duong 18n van téc caa dong giao
thong 1a déang ké voi su chénh léch giira van toc I6n nhat va nho nhat trong dong giao théng
khong c6 ngudi qua duong hau nhu khong dang ké, trong khi sy chénh léch nay thi dang ké
trong truong hop c6 nguoi bang qua duong, 1én dén 94%.

Viéc tng dung Netlogo vao md phéng hanh vi bang qua duong la phuong tién hitu hig¢u
trong diéu kién Viét Nam, céng cu nay c6 thé dung dé phan tich cac van dé lién quan dén tai
nan giao thong khi c6 nguoi di bo bang qua duong.
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