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ABSTRACT 
 

In this paper, the model of house building in the future will be presented by the 4D GIS, 3D in space and 
temporal. By mining the building stage 2001-2010 and lidar data in the District 5th of HoChiMinh city, the 
expecting trend of building is built by combinning some analyses such as point process techniques, Markov, 
timeseries as well as random network. By this method, building house points will be generated temporally by the 
statistical random generating method and the trend in changing will controlled by the factors from timeseries 
analysing. And the geometric model for house is employed just the level of detail 1 (LOD1), block of house 
 
 
1. INTRODUCTION  

Management of urban development related to setting overall architecture of areas 
problem. At localities, in urban centers, the construction of houses associated with other 
developments such as the cultural, economic, service, social, business forms, especially in  
constructions of the people. According to the collected of the civil building data from 2001 to 
2010 in District 5, Ho Chi Minh City, there are about 7,000 new housing project started. That 
means  the building density being very large. On average for each day, there are  2 residential 
buildings which is started. So, there are about 35% of the total built home in the county for 10 
years. The data collecting shows that the constructions in the district 5 are almost 
continuously for  5 years. From 2001 to 2010 there is only 7 over-ten-day-duration times 
without  any new project and all in the Lunar New Year of years 2002 to 2007 and 2010 year.  

In this study, the process of building will be studied by using statistical methods. It 
consider the building as a random process in space. Houses  built are a set of random points 
in available on a map. Accordingly, the statistical model will calculate the parameters of the 
construction process for urban data in District 5th. And then, the parameters will be applied 
to calculate the random points of new construction in the year of later. Accordingly, the 
statistical procedures will be studied: 

● To statistic the trend for urban construction in District 5 in the construction in  
dry season (December to April), in Vietnamese called ‘mùa khô’, and rain season (May 
to November), in Vietnamese called ‘mùa mưa’. 

● Statistic about construction trends over space, as trend to build belong points. 
● Build the method to simulate the process of building for future in District 5 

respectively in 2001-2010 which results in LOD1. 
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Figure 1. Map of construction points from 2001 to 2010 in District 5th of Ho Chi Minh 
city in VietNam. 

 
2. PROCESS AND DATA PREPARATION 
 
2.1 Process 

Setting up trends in residential building of the people is done by exploiting real data 
and performing statistical analysis and forecasting of future construction. The development of 
the construction is the result of many developing interaction each other within and outside 
local such as economic, cultural and social factors Thus, setting up the urban development, 
especially in the construction need to examine many factors impact. 

The process proposing based on the analysis the properties that house are constructed 
and belong  to the  main season of building. The procedures are proposed as follows: 

● Step 1: to gather the real data about the construction. 
● Step 2: to statistic laws of space-time and trending  to build houses. 
● Step 3. To Develop areas according to statistics from the data set on the base 

map layer. 
● Step 4: To Perform that random constructions in the future from the above 

parameters. Random function receives the parameters: enforcement  regional functions 
(from step 3), random time (input parameters), the number of construction projects are 
generated randomly (from step 2 were analyzed by time include the following 
information: seasonal rules, number of floors) 

● Step 5:  To Extracts of the current height of the elevation data from topographic 
surface model (DSM) and the corresponding number of existing floors. 

● Step 6: To a random point setting in step 4 will develop high-level map 1 
(LOD1). 

● Step 7: To storage and display data sets over time (suggested data structure: 
NetCDF format). 

2.2 Data collection 
 

The data of collecting includes data on the floor in District 5, data of constructions. 
Data of hight surface on elevation DSM (extracted from Lidar data). In particular, performing 
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of the above  procedure,the data of constructions include the following information: 
● Location (address, coordinates to locate on map) of the building 
● Start date, number of curent floor/forey, the changing in number of the floor 

(new construction). 
 

 

Figure 2. Timeseries analysis for dry (‘khô’) and rain (mưa) seasons. 

       Besides, in order to analyze 3D, Data of hight surface on elevation (the DSM) are used. 
From lidar data sources, the hight of the existing building is determined. 
 
3. METHODS 
         To implement above processes, the statistical techniques and data mining is used to 
analyze to rule over time, the spatial distribution of  builds  over time. 
3.1 Statistical analysis methods 
 
3.1.1 Timeseries analysis 
Statistical data to analyze time-series method is done by calculating average regression. This 
data are analyzed into two seasons, the rainy season (May to November each year) and dry 
season (December to April). The results of the analysis showed that the rainy season 
constructions regression coefficient is 1.22 and in the dry season the building with a 
coefficient is 0.80. Since, We can calculate a number of rainy and dry seasons over time. 

 

Figure 3. Graph and regression statistical output. 
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3.1.2 Analysis the space of construction points 
During construction spatial analysis and statistical data to change the floor of the 

building is an essential problem. To Statistics from the floor changes and the current of high, 
anticipating of the new work is more realistic because the new buildings are built on the 
works of the lower floors. According to result of statistics, the more changing  2 to 3 floors 
are the most of majority of the work.  the number of floors in the building  change in foollow: 

● Non-floor-increasing cases: 1206 buildings. 
● 1-floor-increasing cases: 21 buildings. 
● 2-floor-increasing cases: 1607 buildings.  
● 3-floor-increasing cases: 2608 buildings. 
● 4-floor-increasing cases: 850 buildings. 
● 5-floor-increasing cases: 409 buildings. 
● Over-6-floor-increasing cases: (approx) 200 buildings. 

        In addition, analysing time-series shows the number of new buildings that constructed 
will vary by season, typical of construction in the Vietnam. However, to create a random 
distribution of the new buildings, the spatial distribution must be considered. By method of 
establishing statistical search criteria number of new construction in the next-09-month-
following period (called the  near buldings), and external (call far buldings) that they has 
distance within 500 meters. The number of near buildings and far buldings is statistics 
computed. 

Table 1. Results of analysis the new construction site in the next 9 months and in 500 
mets radius. 

Type of analysis Notes 

Less near buildings  Almost in the 10th to 15th ward of District 5 
(the cluster of western wards of district) 

Most near buildings Almost in the 1st -4th ward (the cluster of 
eastern wards of district), which sometimes 
more than 200 works “near” the building. 

Less far buildings Wards 2nd,3rd, 12th, 13th, 14th. 

Most near buildings Wards 2,3, 12-15 and the most at the ward 
9. Within 9 months there are 628 building 
that started and far from center of district 
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Figure 4. Python code to extract the “near-far” in time and space from one construction 
point in shapefile. 

 
3.1.3 Generate random point tool 
When the number of points (construction) are determind in a random moment which can arise 
centralized location. The expression of random points can use the software tools. Example: 
Random Point tool in ArcGIS will support user that generated random points from the 
available point. The collection available points is selected which based on criteria such 
analysis 

 

Figure 5. Random point tool in ArcGIS 10. 

 
3.2 Process for creating the 4D-scene 

 
The creation model of building 4DGIS simulate the development housing construction 

of people which based on the basis of random points generated over time and generate 
network cluster as well as trends of hight as above statistical analysis. displaying and 
storagring about lidar data  that taken at the same time will provide information about the 
digital surface model (DSM) of the District. Then, the elevation of each the house is extracted 
by interpolation through the number of current storey. The interpolation consists of two 
processes: 
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● The first is the process of interpolation for pass time: the current elevation of 
parcel is archived from lidar data with the number of storey. So the elevation for LOD1 
(level of detail 1st) of the parcel is calculated. 

● And the second process is interpolate at future time also based on the current 
lidar data. The elevation of the point in stochastic set is randomly increased for the 
predicted site of new building in future. Then LOD1 is built. 
  

4. RESULT 
 
The process of model building 4D GIS for construction is proposed. The parameters for 

the time, space in the model include parameters on the amount of the amount incurred, 
arising cluster location, hight generated by statistical calculations that based on real data on 
buildings in the previous year. The model will demonstrate 4D spatial data base on 3D 
surface elevation model (DSM) to extract data from Lidar. 3D elevation data would play a 
role in the new surface interpolation. On storage of physically, model of the data format 
much length NetCDF. 

 
In fact, the construction can be affected by many other factors. Therefore, the analysis 

of data collected about the location and date of starting old buildings is  only reflect one of 
local trends. Accordingly, the following of studies have to supply the factors of economic, 
social and cultural affecting of the local neighborhood and the whole city in statistical data. 
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