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)is study draws on the relevant experience of algebraic multigrid, which effectively deals with anisotropic matrices, transforms
the geometric characteristics of unstructured grids into numerical relationships, distinguishes the degree of anisotropy of
geometric grids through numerical values, and forms a strong-weak coupling relationship between elements. It is used to
aggregate and generate coarse grid levels, which makes up for the defect that the cell-centric calculation format cannot effectively
deal with high-ductility grids. In order to reduce the computational complexity of the coarse-grid layer and adapt to the cal-
culation requirements of different dimensions, multiple strong coupling aggregations are used for high-ductility grid cells and
cell-centric aggregations are used for other grid cells. Under the RGD model, the government pays attention to the improvement
of environmental quality and land fiscal revenue. Residents pay attention to the level of demolition compensation and resettlement
fees and the improvement of urban landscape functions. Developers pay attention to urban renewal and renovation costs, public
participation, and coordination between new and old buildings. )e government pays attention to the level of demolition
compensation and resettlement fees and the cost of urban renewal and transformation, residents are concerned about the
improvement of cultural education and the level of rental income, and developers are concerned about the improvement of traffic
conditions, land utilization, and urban landscape functions. )e government pays attention to the level of demolition com-
pensation and resettlement fees and the status of land fiscal revenue, residents pay attention to public participation, and developers
pay attention to land use. )e comprehensive benefit evaluation of urban renewal is multidimensional, and comprehensive
evaluation is carried out from the six dimensions of the social, economic, and environmental perspectives of the government,
residents, and developers that coordinate the benefits and the social, economic, and environmental aspects of the development
benefits. Social and people’s livelihood, economic development, environmental support, ecological balance, and historical and
cultural inheritance are the core content of the evaluation system. )e social and people’s livelihood is the foundation, economic
development is an important condition, the environment is an important factor, and history and culture are the connotations.
Urban renewal is not only about economic development but more concerned about the sustainable development of the society and
the environment. Due to many factors, before starting an urban renewal project, the implementation plan should be com-
prehensively evaluated from multiple perspectives and dimensions and the plan and investment scale should be reasonably
formulated to achieve the best goal of sustainable development.

1. Introduction

)e street is an important element of the city. It can help
people walk through the streets and alleys to reach their
destinations. )ey are distributed in the area around the
street. )e streets are enclosed together to form a large and
small shared communication space. Sometimes the function
of the street is single, and sometimes it is integrated. )e

existence of a city is largely due to social activities [1]. )e
street is a place where people gather and communicate and is
a space for walking. At the same time, the street itself is also
viewed by people as a kind of landscape. Urban design is an
effective means to improve the overall urban spatial envi-
ronmental quality. It controls the urban spatial structure,
spatial characteristics, skyline, visual corridors, etc. at the
macro level and controls and guides the design elements
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such as architectural color, material, height, and volume at
the micro level [2]. )erefore, as one of the achievements of
urban design, the urban design guidelines have become an
important means to shape urban space, supplement control,
and guide content [3]. )e subject of modern urban design
has become an interdisciplinary subject linking urban and
rural planning, architectural design, landscape architecture,
and other subjects, and it can solve the planning and design
problems of urban three-dimensional space in a targeted
manner [4]. Urban design can make up for the control of the
specific space in the city. )e shortcomings of construction
management and characterization also make up for the
shortcomings of urban and rural planning in terms of spatial
design, which only focuses on two-dimensional land use.
)erefore, urban design acts as a “shock absorber” between
the use of two-dimensional land and the construction of
three-dimensional urban space.

Based on the many problems in the old city, the urban
design guidelines are used as a strategic means, and based on
the special regional background inside the old city and the
public’s suggestions for the planning and construction of the
old city, the design elements of the old city’s urban design
guidelines are selected and approved [5]. Different levels of
management implement the urban design guidelines. In this
reasoning process, the key points of the compilation of the
urban design guidelines for the old city are explored and a
guide system is formed, providing a scientific and effective
method for the development of the old city. From the
perspective of a relatively specific solution to the actual needs
of street space development, the coordinated development of
street space, the surrounding environment, and various
influencing factors of the city will help improve the city’s
cultural outlook and urban characteristics [6]. )e intro-
duction of rational thinking and perceptual design into the
street space design ofWest 11th Road inMudanjiang gave us
a brand-new perspective and level to carry out in-depth
discussions on the issue of its renewal and development and
to put forward corresponding specific countermeasures [7].
Renovation design has certain guidance and inspiration and
summed up universal street design principles and methods.
)rough in-depth analysis of the connotation of rational
thinking, perceptual design, and the feasibility of space
reconstruction in the street space of West 11th Road in
Mudanjiang, it provides a practical reference for the con-
struction of a comprehensive landscape system of urban
streets. )e update provides a new development model and
proposes new theories and practical exploration experience
for the development of the street space connecting the new
and old urban areas. In addition, urban design is more
scientific and reasonable to coordinate, take into account,
and control the entire urban space environment and give
priority to shaping the urban spatial form than the detailed
construction planning or architectural design in a single
project or plot. )erefore, the urban design guidelines have a
positive auxiliary guiding role in improving the spatial
quality of the old city.

In this study, aiming at the GMG method of the cell-
centric calculation format, when dealing with anisotropic
grids, the problem of low convergence efficiency is analyzed.

)e node-centric calculation format and related processing
techniques in AMG are analyzed, and the correlation of
nonsmooth aggregation in AMG is learned. )e research
results transform the anisotropic geometric characteristics of
unstructured grids into numerical relationships, distinguish
the strong and weak geometric coupling relationships by
numerical values, and develop a strong coupling aggregation
strategy. Some assumptions are made on the strategic
choices of urban renewal stakeholders and the factors and
conditions that affect the overall benefits, and their au-
thenticity is tested through formula derivation, combined
with theoretical analysis and qualitative analysis. According
to the comprehensive benefit evaluation model of urban
renewal, the fuzzy mathematics method is applied to
comprehensively evaluate the results of three projects, and
the comprehensive benefit value is quantified by the im-
proved radar chart method. Combined with the compre-
hensive benefit evaluation chart of urban renewal, it is
shown that the comprehensive benefits of the three projects
belong to basic benefit basic coordinated development
projects, which are more in line with actual conditions. )e
comparative analysis shows that the comprehensive benefit
value of street renovation in a certain urban area is the
highest, indicating that the government will auction land on
behalf of the government to obtain renovation funds. )e
RGD model where residents complete the renovation is
better than the GRD model where the government is led by
administrative means, and the development is completely
funded and led by the developer. )e DGR model is more
able to balance the interests of all parties, and the overall
benefits are higher.

1.1. Related Work. Information exchange between grids is
another key issue in the overlapping grid method, which
has an important impact on the calculation of the flow
field. If not properly handled, it will not only reduce the
convergence speed of the flow field solution but also cause
the appearance of nonphysical understanding. In the
overlapping grid method, the information exchange be-
tween grids is generally achieved through interpolation
between grids, and interpolation will cause the physical
quantity of the flow field to be unconserved [8]. )erefore,
after the concept of overlapping grids was put forward, the
results obtained by nonconservative interpolation are not
credible.

In the dynamic unstructured grid method, if the dis-
placement of the moving boundary is small, such as an
aeroelasticity problem, the above dynamic deformation
method can be appropriately selected. However, in the
simulation of the flow around the multibody with large
relative motion, the above method alone cannot meet the
needs. In this case, the method of mesh deformation and
local mesh regeneration is generally used. In the dynamic
mesh method combining mesh deformation and local mesh
regeneration, the mesh first uses one of the above models to
deform with the moving object. When the quality of the
deformed mesh cannot meet the requirements, such as
negative volume, the mesh is regenerated for the local area
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near the moving object. Finally, data transfer from the old
grid to the new grid is achieved by interpolation.

Relevant scholars used the object surface distance and
the grid cell size as the criterion parameters in the definition
of the boundary between the grids of the unstructured
overlapping grid, which not only fully considered the in-
fluence of the object surface on the flow field but also
considered the grid cell size on the calculation results [9].
Ensure that the scale of the interpolation control body is
equivalent to that of the host unit, which helps to improve
the interpolation accuracy [10]. In order to extend the ap-
plication of unstructured overlapping grids to the case of
multibody contact, researchers have studied the algorithm of
unstructured overlapping grids with object contact, which
further expands the application scope of unstructured
overlapping grid technology [11].

Relevant scholars have extended the unstructured
overlapping grid method to three-dimensional viscous flow
simulation [8]. Although the subgrid is a hybrid grid con-
taining tetrahedral and triangular prism elements when it is
generated, the tetrahedral element is divided to obtain a
unified tetrahedral mesh. Although this method has minor
modifications to the original mesh assembly method and
flow field solution, the element division itself is a compli-
cated process, and the tetrahedral elements obtained by the
division are often very long and narrow.

Relevant scholars have proposed that in addition to
the traffic function, the street should have multiple
functions and compound use [12]. )ey put forward the
“street ethics” and “street eye” to lead the street back to the
traditional space mode and create a more attractive public
space. Related scholars have conducted research on
people’s behavior in the streets [13]. He opposed the
streets of modern technologism and led the street space
planning and design of some cities such as Melbourne.
)e practice has proved that pedestrianized and hu-
manized urban streets are more dynamic. Both “Public
Space·Public Life” and “New Urban Space” summarize
and explain the practical results of urban street revival in
European countries.

According to the different scales of research projects, the
US Urban Design Guidelines often formulate and form
guidelines at different levels, such as regional guidelines,
city-wide guidelines, and regional guidelines [14]. In par-
ticular, for the design guidelines for large plots, the content
of the guidelines mainly focuses on the development
strategy, the development framework, and the grasp of the
overall morphological characteristics; the design guidelines
for smaller plots focus on controlling the environmental
elements of the shape.)e detailed design guidelines include
environmental facilities such as street furniture, paving, and
landscape signs [15].

)e US Urban Design Guidelines compile correspond-
ing guidelines for research objects in different regions and
locations [16]. When formulating the design content, the
Urban Design Guidelines do not blindly emphasize the
comprehensiveness of the content but provide targeted
design guidance for the different emphasis content of dif-
ferent types of design objects.

)e content elements of the British city guide include
bases, buildings, transportation, public spaces, greening and
planting, materials and paving, lighting, facilities, signs, and
other factors [17]. )e design guide will be based on the
different intrinsic attributes of the land. )e different focus
of the design is to select the main design elements. For
example, in the design guide for Christchurch’s new resi-
dential area, text descriptions and graphic demonstrations
are provided for the three parts of site selection and plan-
ning, architectural design, and outdoor space design.

Singapore incorporated its urban design guidelines into
development control regulations as the legal basis for design
control [18, 19]. )e guidelines are coordinated with Sin-
gapore’s master plan during the formulation process, inte-
grating development control and design control, and during
the operation of the guidelines, the public’s needs and
opinions and the developer’s investment intentions are fully
obtained in the form of consultation documents and
exhibitions.

2. Method

2.1. Parallel Dual-Point Pair Aggregation AMG. In order to
distinguish the multiscale and anisotropic characteristics
between matrix units, it is necessary to define the strong and
weak coupling relationship in the algebraic matrix. L-matrix
A is taken as an example, that is, the main diagonal element
aij is positive, and the nondiagonal element aij is negative.
)e set of nodes that have a strong coupling relationship
with matrix element i is defined as follows:

Si � aij ≤ (1 − β)max aik


|i≠ j

aik>−1

⎡⎢⎣ ⎤⎥⎦. (1)

Here, β is the strong and weak coupling threshold
constant, usually set to β� 0.21. In a single aggregation, the
two matrix units with the strongest coupling are selected for
aggregation each time to form the solid unit of the next layer
of the coarse grid. For the strongly diagonally dominant
matrix nodes, it is generally considered that in the smooth
iterative stage, the error elimination requirements have been
met, and there is no need to restrict it to the lower grid. Here,
the strongly diagonally dominant element can be defined as
follows:

D � aijθ<
i≠j

aij



|i
⎧⎪⎨

⎪⎩

⎫⎪⎬

⎪⎭
. (2)

Here, θ represents the strong diagonal dominance
threshold, which is generally set as θ > 5.

Generally, the coarse-grid layer obtained by dual-point
pair aggregation is used, the coarsening rate is low, and the
calculation amount is relatively large. )e two-point pair
aggregation method is the two strongest coupling point pair
aggregation algorithm, which increases the grid coarsening
rate, reduces the amount of calculation at each level, and
forms the next layer of coarse-grid matrix. )e coarsening
rate is defined as n/nc, and the coarsening rate of the two-
point pair polymerization is less than 4. When point-pair
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aggregation is used for the second time, the restriction of
strong diagonal dominance is removed, and the strong di-
agonal dominance in multiple layers is only effective in the
first layer.

For the coefficient matrix with multiscale and anisot-
ropy, the strongest coupling point pair mode is adopted in
both aggregation processes, and the matrix adjacency graph
shows the combination of line modes in the strong coupling
direction. It is a quadratic semi-coarsening process that
satisfies the constraints of classical theory on grid coarsening
for anisotropic problems.

2.2. Geometric Characteristics of Aggregation Relations.
From an application perspective, GMG’s calculation process
strategy is relatively flexible, and the solution methods be-
tween each level can be independent of each other, using
different iterative algorithms, and even the AMG conver-
gence accelerationmethod can be used at each level of GMG.
However, when GMG deals with complex problems such as
complex shapes and high-extensibility grids, its efficiency is
restricted to a certain extent. Algebraic equations are
transformed from fluid problems on unstructured grids. For
the original governing equations, using spatial and time
discretization, linear system equations can be obtained, and
physical problems are transformed into sparse linear
equations. AMG takes the algebraic system matrix obtained
by geometric discretization as the starting point. )e con-
struction of the matrix level is independent of physical
problems and grid shape.)e difference of GMG is that after
constructing each level of the grid, it will be separately
carried out on each grid level. When using the finite volume
method to discretize, the calculation process must use the
geometric features of the grid, such as volume, surface area,
element center coordinates, and so on. Taking the implicit
format two-layer multigrid as an example, the original
governing equation after time discretization on the fine-grid
layer Gf can be expressed as follows:

zRif

zQif

−
Vif

Δt
I ΔQif −

zRif

zQkf

ΔQkf � QfAf. (3)

When using AMG, the interpolation and restriction
operators of the algebraic system are expressed as Icf and Ifc,
respectively, and the error equation on the coarse-grid layer
Gc is as follows:

AfIfcIcf AfΔef  � RfIfcQf. (4)

At the same time, we use the error correction process to
correct the results on the fine mesh layer:

Qnew,f � IfcQf − Icfec. (5)

)e algebraic coefficient matrix comes from the dis-
creteness of the physical calculation grid, and any shape
structure grid has a corresponding coefficient matrix
structure. Figure 1 describes the mutual transformation
relationship between unstructured grids and algebraic
matrices.

2.3. Anisotropic Unstructured Grid. )e difference in the
geometric characteristics of the mesh is the main reason for
the anisotropy in the numerical calculation process. Taking
the finite volume discrete scheme as an example, this dif-
ference is mainly produced by surface integration or curve
integration of the mesh. Generally speaking, when the ratio
of the maximum area/minimum area (three-dimensional) or
the maximum length/minimum length (two-dimensional)
of the unit is larger, the anisotropic characteristics of the
coefficient matrix will be more obvious.

)e advantage of the node-centered calculation
format in realizing the semiroughening method is that
the extension line and the grid line are coincident, the
extension line direction can be judged by the grid line,
and it is not restricted by the geometric shape. )ere are
two node template structures in this calculation format,
namely, containment-dual tesselation (CDT) calculation
template and median-dual tesselation (MDT) calculation
template, as shown in Figure 2. CDT is obtained by
connecting the center of the circumscribed circle. )e
advantage is that it is especially suitable for high-ductility
mesh elements, which can effectively reduce the nu-
merical dissipation error. )e mesh extension direction
is basically the same as the direction of the surface
normal vector. )e disadvantage is that the calculation
efficiency is low. In comparison, MDT connects the
center of mass of the shape to the midpoint of the edge
and has a wider range of applications. However, on the
triangular and tetrahedral meshes, the description of the
anisotropy problem is not as intuitive as the CDT. )e
two calculation templates are consistent on the quad-
rilateral and hexahedral grids.

In order to reasonably describe the strong and weak
coupling relationships in GMG, it is necessary to establish
a weight map of the geometric grid and judge the strong
and weak relationships of anisotropy by the difference of
the weight value. In this study, the absolute value of the
normal sum of the surface area of adjacent units is used as
the criterion for anisotropy. When calculating a grid in
two dimensions, this weight value represents the absolute
value of the sum of the normal side lengths. )is weight
value is closest to the representation of the equation
coefficients when the solution variable values between
adjacent elements are very close. )erefore, the difference
in its numerical value reflects whether it has anisotropic
characteristics.

wij is used to represent the weight value between the two
units i and j. If there is no adjacency between the two units,
then wij � 0. When the ratio of the maximum weight to the
minimum weight in a unit exceeds a certain threshold β, the
unit is considered to have anisotropic characteristics, and the
adjacent unit with the largest weight value is regarded as the
unit’s strongest coupling adjacent unit. )e unit set that has
a strong coupling relationship with unit i is defined as
follows:

Si � wij <Γminwik|j⟶ C . (6)
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)e threshold Γ represents the strong-weak coupling
relationship and is generally set as Γ� 0.21. For an isotropic
grid cell, its adjacent cells are all strongly coupled cells; for
anisotropic cells, only the adjacent cells that meet the
conditions are called i strongly coupled cells.

)eAMG initial node selects the nodewith the least number
of strongly coupled elements in the matrix row to reduce the
number of comparisons in the aggregation process. )e classic
GMG aggregation algorithm usually adopts the order of the
object surface boundary, the far-field boundary, and the internal
unit. )is algorithm uses the following sorting method:

C �
minwik

maxwik

<
minwjl

maxwjl

|i, j; k, l, i, j⟶ C . (7)

)e above sorting is based on the anisotropic elements
generally concentrated on the boundary of the object surface
and its affected area. From the point of view of numerical
calculation, the greater the difference between the weight
values, the more obvious the anisotropic grid characteristics,
which need to be eliminated most during algorithm
aggregation.

2.4. Improvement of the Transfer Operator. )e limit oper-
ator is generally relatively fixed. In order to satisfy the
conservation characteristics of the calculation equation, the
solution vector limit operator uses a simple volume average,
and the residual limit operator uses a simple superposition.
No strategy has been found to improve the accuracy of
limiting operators. )e main reasons are reflected in the
following three aspects:

(1) It is expensive to limit the increase in the accuracy of
the operator. )e limit operator uses the node
template on the fine-grid layer, and the interpolation
operator uses the node template on the coarse-grid
layer. If the discrete accuracy of the limit operator is
to be improved, the amount of calculation will
significantly increase.

(2) )e restriction operator only affects the numerical
calculation on the coarse grid, and its discrete ac-
curacy increases. Correspondingly, if the conserva-
tion characteristics of the control equation on the
coarse-grid layer are satisfied, the node template on
the coarse-grid layer must be expanded. At this time,
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Figure 2: Comparison of unstructured grid node center-type discrete template.
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it has the characteristics of overlapping grids, and the
calculation amount is relatively large.

(3) )e limit operator has no effect on error correction.
)e introduction of high-frequency errors often
occurs in the process of error correction from the
coarse-grid layer to the fine-grid layer, that is, the
interpolation process. Even if the limit operator has
higher discrete accuracy, the interpolation operator
still uses direct assignment.

Geometric feature reconstruction expands the coarse-
grid layer node template, and the idea of heuristic geometric
weight is used to construct linear interpolation. Its ex-
pression is as follows:

ΔQif �
ΔQkc · Icf

ΔQlc · Vnf

. (8)

Here, i represents a fine-grid unit, which is located in the
k unit of the coarse-grid layer, Nif represents the set of units
in the fine-grid layer that has an adjacent relationship with
the i unit, and the fine-grid unit n is aggregated with adjacent
units to form a coarse grid. Grid unit l, Vnf is the volume of
unit n. It can be seen that this interpolation operator expands
the calculation node template to its neighboring units, with
first-order discrete accuracy.

Aiming at the inaccuracy of the geometric feature re-
construction interpolation operator in the weight value
distribution, this study reconstructs this interpolation op-
erator, the node template used only modifies part of the
weight ratio, and it also has the first-order discrete accuracy.
)e revised format is specifically expressed as follows:

ΔQif �
ΔQkc · Vif · Icf

ΔQlc · Vnf + Vif 
. (9)

3. Result Analysis

3.1. Evaluation of the G-R-DModel. )e building area in the
street reconstruction area of an urban area is 347,600m2,
and the average floor area ratio is 3.02. Among them, the
residential building area is 323,800m2, the average plot ratio
is 2.81, and the village collective economic property building
area is 23,800m2. )e conditions before and after the
transformation are shown in Table 1.

)e resettlement of residential houses adopts a stepwise
resettlement method, with four floors as the boundary. )at
is, if the legal infrastructure area is less than two floors, it is
calculated as two floors. )e original two floors and more
than three floors are enough to compensate for three floors,
the original three floors and more than four floors are
enough to compensate for four floors, and the legal area with
property rights is compensated for more than four floors.
Residents can purchase the construction area beyond the
original property rights area at a construction cost price of
3,500 yuan/m2. Legal residences with four floors and below
will be rebuilt in the same amount at a 1 :1 ratio, and legal
residences with four floors and above will be converted into
commercial properties at a ratio of 2 :1 and owned by the

village collective. Operating financing funds must be ear-
marked for special purposes and strictly supervised.

In the process of street reconstruction in a certain urban
area, the government played a leading role, issued policies
and guidelines such as planning, taxes and fees, and property
rights, coordinated various functional departments to as-
sume consulting and service roles, and coordinated the
transformation of a certain urban street. Under the vigorous
promotion of the government, the demolition and recon-
struction of a certain urban street eliminated the outdated
image of the city such as the dilapidated handshake building
and the poor sewage system. After the renovation is com-
pleted, professional property management is introduced,
which greatly improves the management capabilities of the
original villages, improves the quality of community man-
agement, and eliminates many potential safety hazards. )e
order of community management is gradually incorporated
into the integrated urban management, and the level of
integrated urban management is integrated. )e image has
been qualitatively improved. )e economic benefits of the
normalization of streets in a certain urban area are shown in
Figure 3.

3.2.Evaluationof theR-G-DModel. )e characteristics of the
R-G-D model are as follows: (1) under the guidance of the
urban construction planning scheme, the residential form of
the original residents has been completely changed, the
building density is reasonable and standardized, and the
community environment is more consistent with the urban
environment. (2) )e relocated houses are mainly used by
residents themselves, and the overall construction volume
will not be increased, which will not have an excessive
impact on the real estate market. (3) )e village collective
self-raised funds for the construction of resettlement houses
are for the residents’ own use and not for sale. If the village
collective has financing difficulties, it needs the policy
support of the government. (4) Residents purchase reset-
tlement houses at cost price. )is model of both market and
welfare has a great incentive effect on residents.

We invite 100 experts from government departments,
street residents in a certain urban area, relevant personnel
involved in street reconstruction in a certain urban area,
stakeholders, and real estate development enterprises with
experience in urban village reconstruction and use ques-
tionnaires to evaluate various types of urban renewal
comprehensive benefit evaluation models. )e indicators
were evaluated, score data were collected, and 89 valid
questionnaires were recovered. )e statistical results of
related data are shown in Figures 4 and 5.

Following the principle of economical and intensive use
of land, the street reconstruction in an urban area adopts the
practice of redesign and in situ reconstruction. )e reno-
vation and upgrading of each group have brought qualitative
changes to the living environment and spatial environment
of the streets in an urban area, perfected and enriched the
functions of the new town, enriched the commercial value of
the core area, optimized the urban landscape, and unified the
modernity of the central area of the city. After the renovation
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is completed, “a certain urban street” will be integrated into
the city and transformed into an urban community inte-
grating village collective structure, village collective eco-
nomic organization, and clan relations.)is is an urban-type
residential area with a village collective nature. After the

village reorganization, social administrative services such as
old-age care, social insurance, and medical insurance in a
certain urban area will be incorporated into the urban
system, and urban governance will undergo positive
changes.

After the transformation, a certain urban street collective
will inherit the overall integrity of the elements of a specific
community category under the specific historical environ-
ment of the “village.” )is is an urban residential area with
the nature of a village collective. In order to continue the
residents’ memory of traditional villages and life, based on
the traditional architecture of the original village, while
retaining the structure and architectural style, it combines
modern fashion elements and combines the antique com-
mercial street with the Lingnan-style architecture of the
Republic of China to form a unique style and artistic
atmosphere.

3.3. Evaluation of the D-G-R Model. )e total construction
area of a street reconstruction area in an urban area is
681,903m2, the total land area within the comprehensive
renovation area is 758,000m2, and the total planned con-
struction area is 1.85 million m2, of which 750,000m2 belong
to collectives, including collective properties and relocation
houses. )e reconstruction area is divided into 13 plots.
Among them, plots 6, 7, 8, and 9 are planned to be public
green spaces with a total area of about 120,000m2; plot 2 is a
square land with an area of about 9,000m2. Among the 1, 3,
4, and 5 transfer plots, plot one is for residential and
commercial finance, and the other three plots are for
commercial finance; plot 11 is the construction land for
rebuilding houses, including residential buildings, kinder-
gartens, and vegetable markets; plot 12 is used as a reserve,
with an area of 61541m2; and plot 13 is construction land for
primary and secondary schools. Figure 6 shows the pro-
portion of construction plots for street reconstruction in an
urban area.

In order to attract developers to participate in the
renovation of a city’s streets of 758,000m2, the auction land
price was only 3.56 yuan/m2, and the total price was 142
million yuan. )e developer bears the compensation for
demolition and resettlement, the construction of relocation
houses, and the construction of public infrastructure for the
reconstruction of a certain urban street, which reduces the
government’s financial expenditure; it increases indirect
income such as related taxes and fees for transactions with

Table 1: Statistics list of the status quo of streets in a certain urban area before reconstruction.

Project Scale

Population Household population 6566
Migrant population 9875

Current total construction Legal building 45.5
Undocumented building 3.7

Total collective property volume Legal collective supporting facilities 4.9
Unlicensed collective supporting facilities 1.6

Total residential volume Legal residence 32.2
Undocumented residence 2.8
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Figure 3: Economic benefits of normalization of streets in an urban
area.
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the developer. First, the government maintains public interests,
not special interests. Second, a certain city government clarified
that part of the land transfer fee should be allocated to the
village collective economic organization and suggested that

60% of the net income of the comprehensive renovation in the
next five years should be allocated to the village collective
economy. )e district government sets up special funds to
support the development of a certain urban street and improve

0.96

0.94

0.92

0.90

0.88

0.86

0.84

0.82

0.80

Econom
ic benefit

6.0 6.5 7.0 7.5 8.0 8.5 9.0
9.5 10.0 10.5

Social benefit
0.0

0.1
0.2

0.3
0.4

0.5

Environmental benefits

0.9635

0.9472

0.9310

0.9147

0.8985

0.8822

0.8660

0.8498

0.8335

0.8173

0.8010

Figure 5: )e relationship between social benefits, environmental benefits, and economic benefits.
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Figure 6: Proportion of construction plots for street reconstruction in an urban area.

Table 2: )e real estate income statement of each permanent resident in the street reconstruction of an urban area.

Main economic benefits Compensation amount
(yuan) Instruction

Compensation for undocumented
housing 54500 Unlicensed 1,000 yuan/m2 material compensation

Rental expenses −60000 30 months average rent 18 yuan/m2

Relocation subsidy 8000 Used for relocation subsidies

Temporary resettlement compensation 340000 Calculated an average of 8700 yuan per month based on 30
months

Early signing bonus 7500 Calculated as 50% of residents receive rewards
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Figure 8: Real estate value created by developers in the street reconstruction of an urban area.
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public buildings and municipal public infrastructure in the
surrounding areas. Table 2 shows the average share of real
estate income for each permanent resident in the street re-
construction of an urban area. Figure 7 shows the average share
of real estate income for each permanent resident in a certain
urban street without reconstruction.

)e developer participates in the street reconstruction of
a certain urban area and is responsible for the demolition
and overall reconstruction of the entire large-scale system
project. In addition to enhancing social reputation and
establishing a corporate image, the more important enter-
prise expectation is to obtain considerable capital operation
benefits. First, the floor area ratio of the resettlement area
approved by the government is 4.72. Second, in the fourth
plot for commercial development by developers, it is
planned to build an ultra-high building with more than 60
floors and a height of 200m, with a plot ratio of 6.07.

)e total investment of a street reconstruction project in
an urban area is about 17 billion yuan, of which about 5.5
billion yuan will be spent on the demolition and resettlement
of residents and the construction cost of relocation houses,
about 300 million yuan will be spent on the renovation and
renovation of the ancient port of Huangpu, and about 3
billion yuan will be built for infrastructure such as municipal
and greening. )e remaining funds are used for commercial
development and construction. )e main income of its
developers comes from the commercial development of
plots 1, 3, 4, and 5. )rough the “Street Reconstruction Plan
and Constructive Detailed Planning of a Certain Urban
District,” it is possible to analyze the approximate economic
benefits of the developer in the process of street recon-
struction in a certain urban area. From the perspective of
profit maximization, the developers have gained consider-
able benefits from the renovation of a certain urban street in
three years. Figure 8 shows the real estate value created by
developers in the street reconstruction of a certain urban
area.

4. Conclusions

In view of the fact that unstructured grid aggregation is
greatly affected by grid type and physical structure, especially
the defects of high-ductility elements that cannot be handled
well, this study is based on the analysis of the characteristics
of nonsmooth aggregation of algebraic multigrid. )e an-
isotropic geometric features are transformed into numerical
relationships, the strong and weak geometric coupling re-
lationships are distinguished by their sizes, and a strong
coupling aggregation strategy is developed. )e aggregation
method compares the strong and weak coupling relation-
ships of the grid to determine whether it is a highly ductile
unstructured grid unit and separately treats the aggregation
of the two types of units, which is well adapted to the fluid
calculation of two-dimensional and three-dimensional un-
structured grids. We discussed the connotation of the
comprehensive benefit evaluation of urban renewal and
designed two evaluation systems of coordination benefit and
development benefit to comprehensively evaluate the
comprehensive benefit of urban renewal. )e coordination

benefit system includes government benefit, resident benefit,
and developer benefit, and the development benefit system
includes social benefit. )rough literature research and
questionnaire surveys, 30 representative influencing factors
for comprehensive benefit evaluation of urban renewal were
determined. Using factor analysis, a comprehensive benefit
evaluation index system for three urban renewal models was
constructed. )e goals of urban renewal are multidimen-
sional, and its comprehensive benefit evaluation must be not
only evaluated from the development goal elements of so-
ciety, economy, and environment but also from the per-
spective of the coordination of the interests of the
government, residents, and developers of stakeholders.
People’s livelihood, ecology, culture, and economy are the
core content of the comprehensive benefits of urban re-
newal.)e social and people’s livelihood is the foundation of
urban development. )e ecological environment is an im-
portant factor in the evaluation system. Economic devel-
opment is an important condition for urban development.
)e balance of interests of stakeholders is urban renewal. For
urban renewal, it is necessary to comprehensively consider
the coordinated and sustainable development of society,
environment, and economy. )e research results of this
study have certain reference value and practical guiding
significance for the harmonious and sustainable develop-
ment of urban renewal in our country. When formulating
relevant policies, the government can comprehensively
consider the urban renewal plan from multiple perspectives
of evaluation elements, quantify the comprehensive benefits
through the comprehensive benefit calculation method,
select the transformation plan with the best comprehensive
benefit, and strive to achieve the goal of urban renewal and
sustainable development.
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