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Abstract

With the rapid increase of urban car ownership and the overload of the transportation system,
traffic congestion has become the norm. It is urgent to try to alleviate the problem of traffic con-
gestion. This paper studies the optimal traffic flow scheme for a complex traffic node, aiming to
improve the efficiency of the traffic flow at this node. Firstly, we collected the traffic flow data of
each lane near Chengyi College during peak hours; secondly, according to the actual change of
traffic flow between the lanes, we establish the dynamic model of traffic flow using the conversion
coefficient of lane change and the basic theory of difference equations; thirdly, we verify the valid-
ity and reliability of the model by the collected data i; finally, according to the actual situation, we
present the optimal control scheme of traffic flow, and evaluate the actual efficiency of the scheme.
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Figure 1. Simplified map of Chengyi intersection
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Figure 2. Schematic of the change of traffic flow between the
auxiliary road and the main road

2. WESFEZEERTNREE
OB, B A B RO Q, (t-1), 25t I AR R, (1) T
LG B A 7, (1-1), DA A 253655 B A2 B By op, (t-1) KRR, WA
TEEEAE t N ZI B R e R R T
Qe (1) =Qr (t=1)+7¢ (t) =7 (t-1)+ Bz * 0, (t-1) @)
el By = By (t=1).0 (t-1) =4 (t-1) -9, (t-1) -
X FIEEIEAE ¢ I 2 G B R R R R
Q; (t) =Q; (t _1)+ Yz (t) 7 (t _l)+ﬂFZ * Qe (t _1) )
VU4 T it 5 T 2R iR A TR A SR AR T T
{QF (1) =Q¢ (t=1)+7¢ (V)7 (t=1)+ B, *op, (t-1)
Q (t

) 3
DOI: 10.12677/aam.2020.95096 807 . 23

)
)

Q, (t=1)+7, (t) =7, (t=1)+ By * 0 (t-1)



https://doi.org/10.12677/aam.2020.95096

BENFIER) RS EAAE S I AR DR EOCR, FEJIAI 2 R0 WG 2, B I A2 1,
BT e R . LR EVI, TP, T RIERA RN ERERL A 3.
45

357

i
3
r

257 \

201

\ \
\ ‘-\/\/
15 ' ' . : y
0 5 10 15 20 25 30
I} 1]
Figure 3. Schematic diagram of inbound vehicle traffic data
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Figure 4. Schematic diagram of inbound traffic data on the main road
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Table 1. True value, fitted value and relative error of main road and auxiliary road traffic

#* 1 IEWEEREALE. USEREMNRE

. B30 2 7 B LI R
2] I WEHHE IR AR BERE  HIREE)
1 27 27 0.00% 40 40 0.00%
2 49 49 0.00% 53 51 3.77%
3 63 62 1.59% 72 71 1.39%
4 77 77 0.00% 89 89 0.00%
5 92 92 0.00% 105 107 1.91%
6 104 108 3.85% 123 124 0.81%
7 119 115 3.36% 139 142 2.16%
8 127 130 2.36% 153 150 1.96%
9 138 139 0.73% 163 162 0.61%
10 148 148 0.00% 167 158 5.39%
11 152 145 4.61% 172 162 5.81%
12 153 143 6.54% 176 162 7.96%
13 154 139 9.74% 176 159 9.66%
14 152 134 11.84% 176 153 13.07%
15 148 127 14.19% 171 144 15.79%
16 143 117 18.18% 165 133 19.39%
17 137 105 23.36% 158 120 24.05%
18 129 91 29.46% 149 103 30.87%
19 122 79 35.25% 136 84 38.24%
20 110 63 42.73% 125 66 47.20%
21 101 46 54.46% 109 45 58.72%
22 87 28 67.82% 95 21 77.90%
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Figure 5. Schematic diagram of the changes in the inflow traffic of lanes A and B
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Figure 6. Schematic diagram of the changes in the inflow traffic of lanes C, D
and E
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Table 2. Fitting data of traffic flow in each lane on weekdays

2. TEHBRFEFREMAHIE

ot il ST R A B FEIE AR A R

RS Al B i Cit D i# EiH
1 13 14 14 13 13
2 18 19 21 21 23
3 22 24 28 29 33
4 25 30 34 38 42
5 33 34 41 46 51
6 35 4 47 54 60
7 37 45 54 62 69
8 37 44 60 70 78
9 36 50 60 78 87
10 39 49 60 79 96
1 37 48 63 82 101
12 35 47 64 86 105
13 34 45 64 88 107
14 31 44 63 88 109
15 30 40 62 87 110
16 24 40 58 86 109
17 26 29 58 83 108
18 19 39 44 82 105
19 28 18 58 68 102
20 14 15 21 78 90
21 41 0 77 32 89
22 16 0 27 99 45
23 0 0 69 13 68
24 0 0 2 115 9
25 0 0 0 10 98
26 0 0 0 84 0
27 0 0 0 60 0
28 0 0 0 36 0
29 0 0 0 12 0
30 0 0 0 0 0

W 2 BRI LAEE, A FRIEAE t =231, % 1 46 pBlUR, FRIEACERES IIIEEIR N R YT
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Table 3. Week-end traffic flow fitting data
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35 30 32 41 53 65
36 23 27 33 41 52
37 17 21 21 33 37
38 13 0 20 10 28
39 0 0 0 0 0
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Table 4. Fitting data of traffic flow in each lane on holidays
F4 NTRESEEEREUSHIE

ot ST R A B ESPEREN SR €]
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48 28 33 41 43 56
49 18 21 26 37 40
50 8 9 20 18 28
51 0 0 4 14 7
52 0 0 0 0 0
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Table 5. Fitting data of traffic flow in each lane on rainy days
#=5 MAREEERELESHKIE

] RN R ERE e FEEAI A A B

] AE B i cid D& EiE
45 23 22 22 30 36
46 16 15 18 20 24
47 9 8 11 10 15
48 0 3 0 6 4
49 0 0 0 0 0
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Table 6. Fitting data of traffic volume in each lane for changing the green letter ratio

%* 6. ENAFEHENEFEEREUSHIE

- T LA AL B

] AjE B Cid D i# Ei&
16 12 6 97 85 98
17 6 0 64 62 12
18 3 0 20 40 10
19 0 0 0 10 6
20 0 0 0 0 0
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Table 7. Fit traffic data for each lane to control incoming traffic
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