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ABSTRACT: 

 

Obtaining building instance models directly through photogrammetry and other means results in high polygon counts and structural 

detail levels. Therefore, it is an important challenge to preserve the features of instant building models and generate lightweight building 

models from them. In this paper, we propose an improved lightweight reconstruction method for 3D building models based on planar 

primitives extraction, topology correction, and optimal planes selection. Improvements due to our method arise from three aspects: (1) 

After plane segmentation based on a simple region growing method, a second plane segmentation is performed on the building model 

based on the similarity of normal vectors. (2) According to the building structural characteristics, the initial plane segmentation is 

checked to generate new plane regions within the necessary connection regions. (3) The intersection of candidate planes is improved 

by enlarging the region of candidate faces, and the topological connection is improved. Furthermore, the topological relations of all 

planar primitives that have been optimized are recorded in an undirected graph. Finally, a watertight and manifold lightweight model 

is extracted from the faces of a candidate set by energy minimization. Experiments on different data sets show that the improved 

method is more reasonable in plane segmentation, and has superior performance in algorithm robustness and necessary structure 

recovery of buildings. Even when dealing with imperfect data, a watertight model is still obtained. 

 

 

 

1. INTRODUCTION 

With the continuous development of photogrammetry 

technology and the constant improvement of data collection 

methods, it was previously necessary to obtain high-precision 3D 

models through a large amount of complex manual modeling. 

Nowadays, with the help of photogrammetry, these models can 

be easily constructed. 

 

Building instance segmentation is a method of processing mesh 

models obtained through photogrammetry to obtain a single 

instance model of a building. However, a typical city scene 

usually contains dozens or even hundreds of building models. For 

unprocessed building models, the file size of a regular building 

model can reach hundreds of megabytes. For large buildings such 

as schools, shopping malls, and high-rise residential buildings, 

the data size of a single building model may even reach several 

gigabytes. 

 

The massive amount of data not only hinders the large-scale 

application and promotion of 3D urban geographic 

information(Li et al., 2011). In addition, directly generated 

building models typically include unnecessary details such as 

textures, exquisite structures, and model errors in augmented 

reality navigation, disaster assessment simulation, etc. Therefore, 

lightweight building models have become an effective solution 

to address these issues. Lightweight building models preserve the 

structural characteristics of the original model while significantly 
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reducing its data size, thereby improving the efficiency and 

experience of these scene applications. 

 

Many methods have been proposed in recent years for generating 

lightweight building models, such as data-driven methods(Verdie 

et al., 2015; Chen et al., 2017; Ochmann et al., 2019), nonlinear 

modeling methods(Schnabel et al., 2007; Zhou and Neumann, 

2013), rule-based and hypothesis-based modeling methods(Li et 

al., 2016a; Li et al., 2016b; Nan and Wonka, 2017; Li and Nan, 

2021).Although data-driven methods can simplify the 

complexity of building models, they are sensitive to the density, 

noise, and missing data, resulting in low geometric accuracy. 

While nonlinear modeling methods can improve the geometric 

accuracy of models, they weaken the prominence of model 

boundary expression to a certain extent. Rule-based and 

hypothesis-based methods not only reduce the sensitivity of 

algorithms to data quality, but also enhance the abstract 

expression of models, preserving the structural features of 

building models that comply with prior assumptions. 

 

Planar structure is an important part of most urban building 

models. Methods based on the plane hypothesizing strategy have 

been proposed in large numbers(Boulch et al., 2014; Nan and 

Wonka, 2017; Bouzas et al., 2020; Liu et al., 2022; Liu et al., 

2023). However, it is not difficult to see that automatic generation 

of lightweight building polygonal models still faces some 

challenges. For example, Due to surface defects of the model and 

deficiencies in existing plane-segmentation methods, there are 

problems of under-segmentation or over-segmentation. It is also 
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a difficult problem to recover the necessary topological 

connections from the defective building model. Similarly, the 

incorrect plane segmentation also brings difficulties to the 

topology recovery. For these reasons, the rationality and 

similarity between the final polygonal model and the input model 

are not satisfactory. 

 

To solve these problems, we optimize the plane extraction and 

topology recovery. Our input is an instantiated building mesh 

model extracted from an urban scene. Based on the Structure-

Aware Building Mesh Polygonization (SABMP) method 

(Bouzas et al., 2020), we establish several objectives in the 

reconstruction process: (1) the primitives extracted by our 

proposed method have good noise resistance and are as close to 

each other as possible. (2) the necessary plane segmentation of 

the structural part of the building model needs to be recovered. 

(3) Even with imperfect data as input, our method can still extract 

the overall outline of the building model. Therefore, the 

significant contributions of our work are as follows: 

 

(1) A two-stage region growing algorithm is proposed. Based on 

the initial plane region segmentation, the algorithm grows 

again to reduce the influence of noise and make the initial 

extracted planes as adjacent as possible. 

(2)  The proposed method inspects the defect and loss parts of 

the plane segmentation, and generates new planes in the 

corresponding regions with relatively relaxed conditions, so 

that the final flat main primitive is as free from connection 

errors as possible. 

(3) Topology recovery between planar primitives fails due to 

various reasons such as missing data caused by tree occlusion. 

A strategy is designed to solve this problem by detecting 

plane intersections in an expanded range of candidate faces. 

 

 

2. RELATED WORK 

Lightweight building model generation involves a large number 

of computer graphics related techniques. By indexing the 

previous literature, this part of the paper reviews several aspects 

related to our proposed method: (1) planar shape detection. (2) 

building reconstruction based on planar primitives. (3) mesh 

simplification. 

 

2.1 Planar shape detection 

Extracting correct planar primitives from noisy and defective 

mesh is crucial for constructing accurate polygonal models. The 

common practice for this particular task is the Random Sample 

Consensus(RANSAC) algorithm (Fischler and Bolles, 1981; 

Zuliani et al., 2005; Li et al., 2009) and variants based on region 

growing. The seed region is determined according to some rules, 

and then expanded outward according to the distance or the 

difference of the normal vector to complete the extraction of the 

plane region. In recent years, due to the popularity of deep 

learning, the method of extracting shape primitives based on 

model database training has also been proposed(Fang et al., 2018; 

Li et al., 2019). These methods have achieved good results in the 

experiment.  

 

However, due to the influence of the initial parameter setting and 

the lack of consideration of the specific situation, the detection of 

planar primitives usually under-segmented or over-segmented, 

which affects the recovery of the necessary building structure 

from the original building mesh model. Therefore, correct planar 

shape detection remains an important challenge in model 

generation based on planar primitives. 

 

2.2 Building reconstruction based on planar primitives 

The method of extracting the surface primitives of the object 

model and then reconstructing it can not only greatly reduce the 

amount of data of the original model, but also retain and enhance 

the main features of the model. which is widely used in building 

reconstruction. As the main feature of buildings, the 

reconstruction of building models based on extracting planar 

primitives is widely used. 

 

The methods of dividing 3D space into polyhedral regions by 

extend planar primitives, and then select a subset of candidates' 

faces to form an output model(Boulch et al., 2014; Oesau et al., 

2014; Verdie et al., 2015), the main problems of which are the 

tremendous consumption of time and memory space.  

 

In order to reduce the impact of the computational cost, PolyFit 

(Nan and Wonka, 2017) filters and simplifies detected primitives 

to obtain the final model from a candidate face set based on 

binary linear programming formulation. In order to further 

reduce the problem of selecting a large number of candidate faces 

after plane segmentation, inspired by the graph of proxies of 

Structure-Aware Mesh Decimation(SAMD)(Salinas et al., 2015), 

SABMP constructs the connection graph according to the strict 

adjacency relationship between primitives, which avoids the 

intersections between invalid planar primitives and greatly 

reduces the time and computational cost. However, too strict 

adjacency relations can also lead to the failure of polygonal 

model generation. 

 

2.3 Mesh simplification 

The edge collapse-based method is very common in grid model 

simplification(Garland and Heckbert, 1997; Lindstrom and Turk, 

1999; Salinas et al., 2015), which processes the mesh model by 

introducing a cost function using the two vertices of a given edge 

connecting vertices.  

 

Although this method is highly versatile and does not require the 

original model's topological integrity, it is difficult to guarantee 

the model's similarity when the model is significantly simplified. 

A refined mesh decimation method is proposed(Li and Nan, 2021) 

based on mesh filtering preprocessing and a hierarchical error 

metric by which the detected planes could be well preserved in 

the edge collapse iterations. 

 

For building modeling, methods based on the plane 

hypothesizing strategy(Boulch et al., 2014; Nan and Wonka, 

2017; Bouzas et al., 2020; Liu et al., 2022; Liu et al., 2023) can 

greatly reduce the original model data volume while retaining the 

main structural features of the building. These methods are 

reliable to some extent. However, the main problems of these 

methods are the under-segmentation and over-segmentation of 

planar primitives, the construction of correct topological 

relations between primitives and the time consumption.  

 

 

3. PROPOSED METHOD 

The framework for our method is designed into three main stages: 

(1) plane segmentation, (2) topological map construction, and (3) 

polygonal mesh reconstruction. Figure 1 shows the overall 

workflow of the proposed method. 
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Figure 1. Pipeline of the proposed method. 

 

3.1 Plane segmentation 

For plane segmentation, the proposed method adopts a staged 

plane segmentation algorithm. 

 

In the initial segmentation stage, following the approach of 

Bouzas et al(Bouzas et al., 2020), we calculate the planarity of all 

mesh vertices in the 𝑘-ring and derive the planarity of all mesh 

faces from the vertices' planarity, and calculate the planarity of 

all mesh faces according to planarity of mesh vertexes. 

Subsequently, we select the mesh face with the highest planarity 

as the seed face for region growing. Employing Principal 

Components Analysis (PCA) (Pauly et al., 2002), we analyze the 

𝑘-ring neighborhoods of the seed. If the vertices within the 

neighborhoods satisfy the distance threshold, we add the faces to 

the region. Finally, the whole process is repeated until all faces 

of the mesh are divided into different planar regions. 

 

Following the initial segmentation, we assign an importance 

value to each planar segment, representing the ratio of its area to 

the total surface area of the mesh. By defining a threshold for 

importance, we partition the plane regions into the important 

planar segment region 𝑅𝑖𝑚𝑝 and the unimportant planar segment 

region 𝑅𝑢𝑛𝑖𝑚𝑝 .The secondary assignment of the plane 

segmentation is done by redistributing the facets in region 𝑅𝑖𝑚𝑝 

to its adjacent region 𝑅𝑢𝑛𝑖𝑚𝑝 according to Equation 1. Where 𝑛1 

represents the normal vector of face in region 𝑅𝑢𝑛𝑖𝑚𝑝 , 𝑛2 

represents the normal vector of the fitted plane in region 𝑅𝑖𝑚𝑝, 

and 𝜃𝑡ℎ𝑟 represents the set threshold. The value of 𝜃𝑡ℎ𝑟 is set to 

45°  in the experiments in this paper. 

 

𝑎𝑏𝑠(𝑛1 ∗ 𝑛2) > cos(𝜃𝑡ℎ𝑟) (1) 

 

The specific implementation process is shown in Figure 2, 

traversing the faces in region 𝑅𝑢𝑛𝑖𝑚𝑝, and proceeds according to 

the following process： 

(1) Find the corresponding faces in region 𝑅𝑢𝑛𝑖𝑚𝑝  , whose 

adjacent faces are in region  𝑅𝑖𝑚𝑝, generally located at the 

outer boundary of this region. 

(2) Compare the normal vector 𝑛1 of the corresponding face and 

the normal vector {𝑛2} of the set of adjacent plane regions 

{𝑅𝑖𝑚𝑝}, and find the Angle between the normal vector 𝑛2 for 

the corresponding region 𝑅𝑖𝑚𝑝 and  𝑛1 to the smallest Angle. 

If the Angle between their normal vectors satisfies Equation 

1, the face is merged into the region 𝑅𝑖𝑚𝑝. If not, the face is 

classified as unclassified region 𝑅𝑢𝑛𝑐𝑙𝑎𝑠𝑠. In this paper, the 

color of the faces in region 𝑅𝑢𝑛𝑐𝑙𝑎𝑠𝑠 is black. 

(3) When the region is completely divided or all the outer 

boundaries of the region do not satisfy Equation 1, the loop 

is broken out. 

 

 
Figure 2. Secondary allocation schematic diagram. Where the 

yellow, green, and red regions represent 𝑅𝑖𝑚𝑝, and the gray 

region represents 𝑅𝑢𝑛𝑖𝑚𝑝. The blue lines indicate the traversal 

facet order 

 

Figure 3 illustrates the process of secondary assignment of the 

plane segmentation shown in Figure 2. Faces with an identical 

color correspond to a separate region. The initial segmentation 

divides the initial mesh into different regions, with the region set 

{𝑅𝑢𝑛𝑖𝑚𝑝} indicated by red and blue boxes. It can be observed that 

the faces within the red box are affected by noise, causing them 

to be assigned to another region. The faces within the blue box 

are also assigned to region {𝑅𝑢𝑛𝑖𝑚𝑝}. If not addressed, these faces 

would not participate in subsequent operations, ultimately 

leading to the failure of generating the subsequent topological 

graph. 

 

 
(a) 

 
    (b)                                     (c) 

Figure 3. An overview of the process of secondary assignment 

of the plane segmentation. (a)Initial mesh; (b) Initial 

segmentation; (c) Secondary assignment 

 

As shown in Figure 3(c), after secondary allocation, the faces that 

still has some regions are divided into unclassified region 

𝑅𝑢𝑛𝑐𝑙𝑎𝑠𝑠  due to non-meeting of the specified requirements. In 

most cases, the effect on the results is small. As shown in some 

research (Liu et al., 2022; Liu et al., 2023), if the faces of the 

region between two parallel regions is not utilized, it will lead to 

the failure of the final polygon model generation. In order to 

solve this problem, the following treatment is performed on the 

The International Archives of the Photogrammetry, Remote Sensing and Spatial Information Sciences, Volume XLVIII-1/W2-2023 
ISPRS Geospatial Week 2023, 2–7 September 2023, Cairo, Egypt

This contribution has been peer-reviewed. 
https://doi.org/10.5194/isprs-archives-XLVIII-1-W2-2023-1029-2023 | © Author(s) 2023. CC BY 4.0 License.

 
1031



 

unclassified regions, Figure 4 shows the results achieved by this 

treatment: 

(1) The breadth-first traversal (BFS) of the reallocated mesh is 

performed, and the unclassified region 𝑅𝑢𝑛𝑐𝑙𝑎𝑠𝑠  is further 

divided into different regions { 𝑅𝑠𝑢𝑏_𝑢𝑛𝑐𝑙𝑎𝑠𝑠 } based on 

connectivity. 

(2) Traverse each region {𝑅𝑠𝑢𝑏_𝑢𝑛𝑐𝑙𝑎𝑠𝑠}, check whether there is 

a parallel plane region in the adjacent region of 𝑅𝑠𝑢𝑏_𝑢𝑛𝑐𝑙𝑎𝑠𝑠, 

and determine whether the adjacent regions are parallel by 

the angle of the lines where the normal of planes is located, 

and the angle threshold is set to 15° in this experiment. 

(3) For the parallel regions that meet the angle threshold, the 

normal vector-based area growth division plane is adopted, 

and the threshold can be relatively relaxed in the process of 

dividing the plane, such as setting the regional growth 

conditions to 75° in this experiment. 

 

 
(a)                                       (b) 

Figure 4. The generation of a new planar region between 

parallel regions. (b) is the result of the generation of the case 

shown in (a). 

 

3.2 Topology graph construction  

After the operations in Section 3.1, the necessary planar 

primitives are generated. In addition, we need to construct 

undirected graphs to preserve the intrinsic relationships between 

planar primitives. Existing methods define the connection 

relationship between nodes in a graph by sharing at least one edge 

in the region corresponding to the two planar primitives(Bouzas 

et al., 2020; Fang and Lafarge, 2020). 

 

However, due to the inherent flaws in the occlusion or input mesh 

data, this strict connection constraint can lead to the failure of 

subsequent processes. As shown in the red box mark in Figure 

5(a), due to the defects of the mesh itself, the generated 

topological graph in (b) is incomplete, resulting in the generation 

of the scaffold line of the model in (c) is also incomplete, and 

finally the polygon model generation fails. 

 

 
(a) 

  

(b) (c) 

Figure 5. Generation of topology maps under strict constraints. 

(a) Defective building models; (b) Red connecting lines indicate 

visualization of the topology map; (c) Building scaffold line 

 

In order to solve this problem, the method of intersection by 

searching in the expanded range is proposed(Xie et al., 2021; 

Yang et al., 2022). Inspired by this method, this process is done 

only for part of the planes by filtering the planes before solving 

the plane intersections in the enlarged range. After the strict 

graph generation, the intersection points and intersection lines 

can be solved by intersection: 

(1) The planes represented by two adjacent nodes 𝑣𝑖  and 𝑣𝑗  

intersect to generate a straight line. 

(2) The three 𝑣𝑖, 𝑣𝑗 , 𝑣𝑘 adjacent to each other to form a closed 

loop to generate the intersection point. 

As shown in Figure 6(a), there is only one intersection line on the 

straight line in the red box, then the generation of the building 

scaffolding line will fail, and the finding of the problem plane is 

completed by finding the plane generating the intersection line. 

The plane indicated by the red arrow in Figure 6 (b) is the one 

that generates the intersecting lines in the red box in Figure 6 (a). 

 

 

 
(a)                                               (b)    

Figure 6. (a) Examples of lines intersecting defects; (b) The 

defect line corresponds to the plane 

 

For the problem plane, the facets that lie in the plane are projected 

onto the plane and the continuous boundaries of these facets are 

extracted using α-shapes. At the same time, the plane is 

intersected with the plane in the expanded range, and the 

intersecting line is also projected onto the plane, as shown in 

Figure 7, where the blue line is the 2D line after projection. The 

intersection should satisfy the following two conditions: 

 (1) The intersection line should not intersect with the interior of 

the α-shapes polygon.  

(2) The intersecting lines must intersect within the expanded 

range. 

If the condition is satisfied, an edge is added between nodes  𝑣𝑖, 

𝑣𝑗  corresponding to the plane. Figure 8 (a) shows the 

visualization result of the improved graph, and Figure (b) shows 

the scaffolding line of the building after doing this step. 

 

 
Figure 7. The solid red line shows the α-shapes polygon, the 

dashed line shows the extended boundary, and the blue line 

shows the intersection cases that are satisfied 
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(a) (b) 

Figure 8. (a)Visualization of the improved graph; (b) the 

Improved scaffolding line of the building model 

 

3.3 Reconstruction 

After the building scaffolding line is generated, the 

corresponding candidate faces are also generated. The final 

reconstruction needs to select and assemble the appropriate 

candidate faces to generate the final polygonal mesh model. The 

energy function as shown in Equation 2 is established, where 𝐸𝑓 

is the Face coverage energy term, 𝐸𝑐 is the Data fitting energy 

term, and 𝐸𝑚 is the Model complexity. The energy terms, {𝜆𝑖} 

are their coefficients. A polygonal grid model with 

watertightness and manifold is obtained after minimization. 

Refer specifically to the work of SABMP. 

 
min

𝑥
 𝜆𝑓 ∙  𝐸𝑓 +  𝜆𝑐 ∙  𝐸𝑐 +  𝜆𝑚 ∙  𝐸𝑚

𝑠. 𝑡. {
∑ 𝑥𝑗 = 2 𝑜𝑟 0

𝑗𝜖𝑁(𝑒𝑖)

, 1 ≤ 𝑖 ≤ |𝐸|

𝑥𝑖 ∈ {0,1}, 1 ≤ 𝑖 ≤ 𝑁

(2)
 

 

4. RESULTS AND DISCUSSION 

The proposed method was implemented in C++ with 

CGAL((https://www.cgal.org/), and all methods are optimized 

using the same mathematical solver. The optimizer used in 

solving the final model is SCIP solver(Vigerske and Gleixner, 

2018). This section will explore the experimental results of the 

proposed method compared to the original method on different 

datasets. The experiments were conducted on one core of an 

Intel(R) Xeon(R) W-2275 CPU @ 3.30GHz   3.31 GHz, with 

64.0 GB RAM. 

 

4.1 Dataset and implementation details 

We applied our method to a real-life building model from 

Shenzhen, China, generated by Context Capture, and to 2 

buildings of various architectural styles in the SUM Helsinki 3D 

dataset(Gao et al., 2021). In this paper, we call them building 1, 

Building 2, Building 3 and they are shown in Figure 9(a), Figure 

10(a), Figure 11(a). These data are all an open mesh data, and the 

input data structure of building 1 is obviously missing. 

 

For the parameter settings, 𝜃𝑡ℎ𝑟 in Equation (1) is set to 45°, The 

normal Angle threshold for region generation in parallel regions 

in 3.1 is set to 75°. In Equation (2),  𝜆𝑓=0.43,  𝜆𝑐=0.27,  𝜆𝑚=0.3. 

And compared with the original method, we set the number of 

planes after division to the same state, and discuss the generation 

of lightweight polygon models after generating the same number 

of planes. 

 

4.2 Experimental results 

The experimental results of the two methods in building 1, 

building 2 and building 3 are shown in Figure 9, Figure 10 and 

Figure 11. Where (a) represents the input building model ，

(b)(d)(f)(h) show respectively the results of plane segmentation, 

topology map visualization, building scaffolding lines and 

polygon mesh generation of SABMP. (c)(e)(g)(i) respectively 

represent the corresponding results of the proposed method. We 

assess the conformity of our simplified version to the original 

model by computing the Hausdorff distance between the two 

meshes(Guthe et al., 2005). From Table 1, we observe that the 

RMSE error is small for these meshes, even though these models 

may have model imperfections (building 1), uneven ground 

(building 2), or tree occlusions (building 3), which indicates that 

our simplified versions closely follow the initial building models. 

 

Mesh #1 #2 #3 

Faces(original) 19313 43437 18128 

Faces(simplified) 124 360 132 

RMSE(%BBox Diagonal) 0.012 0.020 0.019 

Table 1. Comparison of the number of facets and RMSE error 

between the simplified polygon mesh model generated by the 

proposed method and the original mesh model  

 

From the building scaffolding line and the final polygon mesh 

generation, generation effect of SABMP in these three kinds of 

buildings is not satisfactory. The generated building scaffolding 

lines are not complete, and the generated polygon mesh is only a 

part of the original model. There are mainly the following two 

reasons: 

(1) Plane under-segmentation. As shown in Figure. 11 (b) and 12 

(b), there is no segmentation between the planar regions 

between the parallels, resulting in no generation of building 

scaffolding in the corresponding region, which directly leads 

to the generation of the final model. 

(2) Incompleteness of the topological graph. The generated 

topology map and the processing time of the whole process 

are shown in Table 2. SABMP makes strict constraints on the 

connection between graph nodes, requiring that at least one 

edge adjacency is required to add an edge between the 

corresponding nodes. This strict constraint is not friendly for 

the case that the input model is defective, and the requirement 

for planar segmentation is relatively high. As shown in 

Figure. 11 (b), due to the defects in the input model, there is 

no adjacent edge between the facade of some building models 

and the ground, which ultimately leads to the failure of model 

generation. In the model of Figure. 11 (a), due to the large 

fluctuation between the ground and the building, the plane 

cup of the ground is divided into multiple planes in the plane 

division, which eventually leads to defects in the topology 

map. 

 

However, as can be seen from Table 2, when the topology graph 

is more complex, the whole processing time usually will be 

longer. For example, in building 3, only 3 nodes were added, but 

16 edges were added. This is related to the setting of the expanded 

border inspection range threshold, but it is also related to the 

structure of the model itself. The more complex the structure is, 

the more likely this problem is to exist. However, on the whole, 

the increased time is generally acceptable. 

 

  graph node graph edge time 

#1 
SABMP 12 29 2.4s 

ours 14 40 1.9s 

#2 
SABMP 39 119 7.6s 

ours 40 121 16.2s 

#3 
SABMP 18 48 0.8s 

ours 22 64 1.8s 

Table 2. Comparison of topological graph and lightweight mesh 

model generation time 
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(a) 

  
(b) (c) 

  
(d) (e) 

  

(f) (g) 

  

(h) (i) 

Figure 9. Comparison of the two methods for building 1.  

 

 
(a) 

  
(b) (c) 

  

(d) (e) 

  
(f) (g) 

  

(h) (i) 

Figure 10. Comparison of the two methods for building 2.  
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Figure 11. Comparison of the two methods for building 3.  

 

As shown in Figure 11(i), the proposed method directly generates 

a plane at the region of the model shown in Figure 11 (c). This is 

due to the fact that the model is smooth in this part, and the 

threshold set for region generation is relatively loose, resulting in 

plane under-segmentation. However, it can be seen that the final 

generated polygonal grid model basically retains the main 

characteristics of the original model, and the impact of the plane 

under-segmentation here is small. 

 

 

5. CONCLUSION AND FUTUREWORK 

In this paper, we improve the SABMP algorithm, and do further 

processing in the plane segmentation and topology graph 

generation. Through experiments on different experimental data, 

compared with SABMP method, it can be concluded that the 

improved algorithm greatly improves the robustness of the 
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algorithm, and produces a reliable lightweight polygon mesh 

model. 

 

However, the time consumption of generating a lightweight 

model for a building model with too complex structure is still a 

problem. The uncertain connection relationship between 

primitives caused by model defects still needs to be solved. 
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