Advances in Applied Mathematics W FH$ZF# i, 2017, 6(2), 202-211 Hans X
Published Online March 2017 in Hans. http://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2017.62023

The Influence of Community Opening on
Road Capacity Based on Cellular
Automata Model

Weidi Hou?, Fajie Qiao?, Yuanchun Shen3, Xiaowu Zhang3, Xingkui Fan3”

'Business School, Qingdao University of Technology, Qingdao Shandong
2College of Automotive, Qingdao University of Technology, Qingdao Shandong
3College of Science, Qingdao University of Technology, Qingdao Shandong
Email: '916392876@qq.com

Received: Mar. 10"’, 2017; accepted: Mar. 27th, 2017; published: Mar. 30th, 2017

Abstract

The research is about the influence of community opening on road capacity. Firstly, five evaluation
indexes and nine plots with different characteristics were selected, and the RSR model was estab-
lished to evaluate the evaluation index. Secondly, a minimum cost maximum flow model is estab-
lished by taking the area a as the sample. It is concluded that the opening of the residential area shor-
tens the traffic distance and increases the traffic volume of the area. The cellular automata model is
established to show that the open area can reduce the traffic density of the surrounding roads and
alleviate the traffic congestion. According to the selected index, the least square method is used to
get the comprehensive evaluation model of road capacity. Thirdly, according to the comprehensive
evaluation model of road capacity, the quantitative analysis and comparison of three kinds of sam-
ple plots shows that there are great differences in the influence of different types of residential areas
on the surrounding road traffic. Finally, the rationalization proposal of the open area is given.
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Figure 1. A district satellite cloud
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Figure 2. A district map
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Figure 3. Peripheral road traffic capacity changes
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Figure 4. Changes in the number of large accidents
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Table 1. The proportion of vehicles at different times

F 1 NERFEERZEITEES]

it ] ML % Ll AEMLBY 2 LE AR N PNLTRES
7:30~8:30 0.6063 0.3937 0.077047 0.916024 0.006928
12:00~13:00 0.5584 0.4416 0.069694 0.916737 0.013569
17:30~18:30 0.7285 0.2715 0.056781 0.937093 0.006126
20:00~21:00 0.5544 0.4456 0.052389 0.931764 0.015848

212, {EFRRGEE O

RN X . RN XX SEXNX L X SR NX L THXUMX L B
PN Hho EFIERTE/NX, 38 R B Y BEAT 255 VRO 20 I R IR AR R AT B FE[1] ol & A/ X
Probit {H LLEL, A5 JLR/NX RIS

MRS RN L2 R 777280 RSR 1H 5L A

RSR-—ﬁi R @)
B i=1 hxn
514 RSR 1E, T-¥ RSR ML HE AT EL 5 BAIA 3 4k JyAH S Probit {5[2], 154558 W% 2.
i Probit {E5 RSR HIHL S K, FIRFIF Excel HIZE M RIA 5 7EE BIRIA K
RSR = 0.1420Probit — 0.2800 (2)

*RSR BT HiRHL A %xloo% - RSB RSR MR, h B B HAL Probit=u+5, u NRITHERNFHEESHE

%o



fRERil 55

Table 2. Various types of community Probit values
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Figure 5. Path parameters
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Table 4. A community related indicators Raw data
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Figure 6. Simulation of dynamic graphs is depending on vehicle rho from 0.75 to 0.01
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Figure 7. The vehicle density rho value changes from 0.75 to 0.01
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Figure 8. b, c, d three types of community satellite images
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Figure 9. Car and pedestrian shunt system

9. AEDRES

Figure 10. Japanese corridor district
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