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o X B H Dynamic_analysis on traffic flow control of an urban gated
community by the micro-inter-road network

Urban gated community creates a boundary separating road system from
the open community outside the walls or fences. The boundary walls on the
boundary of living quarters are independent of each area. Though the types of
gated communities attractive with lifestyle, elite and security, it brings with a
massive traffic congestion problem, especially in the city center and at the traffic
peak. The outside traffic flow cannot go through the community, which
influences the traffic around seriously. Their internal roads are not connected
with the main roads of the outside traffic network. The traffic organization of
this road system adds to the pressure of urban traffic and extends the travel time
of travelers, but it does not eliminate the hidden dangers of pedestrians in the
community. Additional, the closed community destroys the connection between
urban road networks and reduces the support. The low density of the road
network reduces the accessibility between the roads.

It becomes an important topic to optimize the layout of the urban road
network and to ease the increasingly severe traffic congestion, which meets
many problems, such as modification cost, noise pollution, safety, and so on.
Therefore, this paper focuses on a qualified gated community to optimize the
open planning. Additional, the best combination of the community to open,
which is implemented the maximum of urban traffic conditions improved within
the limited cost and got congestion easing efficiently, is evaluated. To realize
this purposes above, this paper firstly proposed a comprehensive selecting
framework on qualified communities and its appropriate opening time. Then, the
methodology of traffic flow state identification and opening evaluation at the
boundary are proposed. The evaluation standard for the specific gated
community case based on FMC clustering method is built. Finally, a case study
based on a simulated gated community is carried out to demonstrate the
performance and applicability of the proposed method. The above research

contents are mainly divided into three parts to be described in this paper.
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(1) The challenge works for selection, analysis and evaluation of the gated
communities are studied. Firstly, the influential static factor of the opening, which
includes the structures of internal and outside road network, is discussed. The qualified
living quarter within a wide variety of boundary road structures is quantitatively
analyzed. Secondly, the real-time control of the signal light timing model is proposed
to support the dynamic open of the community.

(2) In order to study the opening state evaluation of the gated communities, the
paper analyzes the mechanism of the traffic flow congestion at the boundary road
networks accurately. Until now there is no unified evaluation for traffic operation
degrees. Therefore, it is necessary to analyze outside road system and influential factor
evaluation of traffic state at boundary around the gated communities in order to decide
the opening hours. Firstly, the traffic entropy model and fuzzy c-means (FCM) method
are used. A new opening evaluation entropy model is built by using the basic theory of
the thermodynamic traffic entropy. The traffic state entropy values of boundary road
network and entropy production are calculated to determinate the opening time,
Besides, a specific fuzzy range evaluation standard at a preset gated community is
drawn by FMC algorithm to verify the initial determination. In this method, the traffic
flow data of the specific gated community is classified to five levels to determine the
fuzzy standard of opening state based on FCM clustering method.

(3) At last, a case study based on the traffic information in the simulated gated
community of Shanghai, China is evaluated and proves that the findings of the
opening evaluation are following the actual situation. The opening evaluation entropy
values and its visual presentation are mainly investigated. The simulation indicated
that the proposed analysis and model are capable of capturing the real opening time of
gated communities. The essential results are summarized as follows. Firstly, the
micro-inter-road network of the gated community should be opened as the entropy
value reach 2.5. Secondly, as the travel time is less than 20s, the correlation between
the opening entropy value and the journey delay time exhibits good linear, which
indicates the smooth traffic flow. Since the simulations are implemented in the
comprehensive opening evaluation model that should be improved in the future, the

mechanism of opening and congestion characteristic should be paid more attention.
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