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ABSTRACT

In this paper, the model of house building in thteife will be presented by the 4D GIS, 3D in space
temporal. By mining the building stage 2001-201@ #dar data in the District 5th of HoChiMinh cityhe
expecting trend of building is built by combinnisgme analyses such as point process techniquekoMar
timeseries as well as random network. By this ntethailding house points will be generated tempgray the
statistical random generating method and the trendhanging will controlled by the factors from #series
analysing. And the geometric model for house isleyeg just the level of detail 1 (LOD1), block ofike

1. INTRODUCTION

Management of urban development related to settwerall architecture of areas
problem. At localities, in urban centers, the comdion of houses associated with other
developments such as the cultural, economic, sergacial, business forms, especially in
constructions of the people. According to the atéld of the civil building data from 2001 to
2010 in District 5, Ho Chi Minh City, there are aib@,000 new housing project started. That
means the building density being very large. Oerage for each day, there are 2 residential
buildings which is started. So, there are about 8%e total built home in the county for 10
years. The data collecting shows that the constmgtin the district 5 are almost
continuously for 5 years. From 2001 to 2010 therenly 7 over-ten-day-duration times
without any new project and all in the Lunar NewaY of years 2002 to 2007 and 2010 year.

In this study, the process of building will be sadiby using statistical methods. It
consider the building as a random process in spémeses built are a set of random points
in available on a map. Accordingly, the statisticaddel will calculate the parameters of the
construction process for urban data in District thd then, the parameters will be applied
to calculate the random points of new constructiorthe year of later. Accordingly, the
statistical procedures will be studied:

e To statistic the trend for urban construction istbict 5 in the construction in
dry season (December to April), in Viethnamese ddlteta khé’, and rain season (May
to November), in Viethamese called ‘muaah

e Statistic about construction trends over spac&easl to build belong points.

e Build the method to simulate the process of boddior 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 @10 in District 5" of Ho Chi Minh
city in VietNam.

2.  PROCESS AND DATA PREPARATION

2.1 Process

Setting up trends in residential building of theople is done by exploiting real data
and performing statistical analysis and forecastihfyiture construction. The development of
the construction is the result of many developimigraction each other within and outside
local such as economic, cultural and social factdrgs, setting up the urban development,
especially in the construction need to examine niaaprs impact.

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

e Step 1: to gather the real data about the congiruct

e Step 2: to statistic laws of space-time and tregdio build houses.

e Step 3. To Develop areas according to statistms fthe data set on the base
map layer.

e Step 4: To Perform that random constructions inftliare from the above
parameters. Random function receives the parameteigrcement regional functions
(from step 3), random time (input parameters),rthmber of construction projects are
generated randomly (from step 2 were analyzed ke tinclude the following
information: seasonal rules, number of floors)

e Step 5: To Extracts of the current height of tlew&ion data from topographic
surface model (DSM) and the corresponding numbexisting floors.

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

e Step 7: To storage and display data sets over (gmggested data structure:
NetCDF format).

2.2 Data collection

The data of collecting includes data on the flaoDistrict 5, data of constructions.
Data of hight surface on elevation DSM (extractearf Lidar data). In particular, performing
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of the above procedure,the data of constructiociside the following information:
e Location (address, coordinates to locate on mag)eobuilding
e Start date, number of curent floor/forey, the chiaggn number of the floor
(new construction).

THONG KE VE LINH VU'C XAY DUNG MUA
Miia mura: thing 5 dén thang 11; mia khé: thing 12 dén thang 4
Ca quéan (Yt) baseline Yt/CMA Yt/St
. CMA (tdm
TT Theidiém  Moa s6Cong | MA(trung . ik sexit st beseaso L Dy bio
trinh binh treot) nalize
trugt)

TT 7060 Khir mia

1 2001-2002 Miamua 329 1.21698864 270.3394 305.1499 371364
2 Mua kho 279 I 304 315.5 0.884311 0.79906443 349.1583 315.0144 251.7168
3 2002- 2003 Mua mua 375 r 327 323 1.160991 1.21698864 308.1376 324.8783 395.3739
4 Musa khé 263 T 319 333.25 0.789197 0.79906443 329.1349 334.7433 267.4815
5 2003 - 2004 Mia mua 432 I 347.5 347.25 1.24406 1.21698864 354.9746 344.6078 419.3838
6 Mua khd 262 r 347 356.5 0.734923 0.79906443 327.8834 354.4723 283.2452
7 2004-2005 Miamua a0 7 386 386.5 1.216041 1.21598864 386.1992 364.3367 443.3937
8 Mia khd 344 I 407 403.75 0.852012 0.79906443 430.5035 374.2012 295.0109
9 2005- 2006 Mua mua 457 r 400.5 389 1.174807 1.21698864 375.5171 384.0657 467.4036
10 Musa khé 298 | 3775 3715 0.802153 0.79906443 372.9361 393.9302 314.7756
11 2006 - 2007 Mla muwa 433 I 365.5 362.5 1.194483 1.21698864 355.7963 403.7946 491.4135
12 Mua khd 286 r 359.5 394 0.725888 0.79906443 357.9186 413.6591 330.5403
13 2007- 2008 Mioa mua 571 azss 456.25 1.251507 1.21698864 469.1909 423.5236 515.4234
14 Mia khd 397 I 484 483.75 0.820672 0.79906443 496.831 433.3881 346.305
15 2008 - 2009 Muia mua 570 r 483.5 480.75 1.185647 1.21698864 468.3692 443.2525 535.4333
16 Misa kho e | a7s 492.75 0.783359 0.79906443 A483.0649 453.117 362.0697
17 2009 - 2010 Mla muwa 629 i 507.5 480.75 1.308372 1.21698864 516.8495 462.9815 563.4432
18 Mua khd 279 r 454 0.79906443 349.1583 472.846 377.8344

Figure 2. Timeseries analysis for dry (‘khd’) and ain (mwa) seasons.

Besides, in order to analyze 3D, Data ohhgurface on elevation (the DSM) are used.
From lidar data sources, the hight of the exisbingding is determined.

3. METHODS

To implement above processes, the stalstechniques and data mining is used to
analyze to rule over time, the spatial distributddnbuilds over time.
3.1 Statistical analysis methods

3.1.1 Timeseries analysis

Statistical data to analyze time-series methomedyy calculating average regression. This
data are analyzed into two seasons, the rainy sgadéay to November each year) and dry
season (December to April). The results of the ymmlshowed that the rainy season
constructions regression coefficient is 1.22 andthia dry season the building with a

coefficient is 0.80. Since, We can calculate a nemab rainy and dry seasons over time.

Cong trinh xay dung theo chuoi thoi SUMMARY QUTPUT
gian tu 2001 den 2010 theo mua R —
Regression Statistics
700 Multiple R 0.740148103
500 ) 4 o 320270375 | RSquare  0.547819214
00 263432262 | Adjusted R 0.513557915
470344457 | Standard Bl 49.3171874
400 298433286 | gpsarvatio 18
571397570 | ———————————————
300 ¥ ¥ s & 386629279
200 ANOVA
100 —m—CMA (t3m af S5 Ms F
trung binh Regression 1 47145.6622 47145.66223 19.38407759
0 trrot) Residual 16 38914.9596 2432.184973
m|wo| ool ool oa ool olal ool ool ola
S| a3 Ela|£| 3£ S|l 3]|£| 3£ Total 17 86060.6218
E|=|E 5| E|z E 5 E = EgEl%EzE=
P - i e - A i e -
S| E3 2323 E32ESE3SE3SESE
=i = =7 = = = = = = Coefficients Standard Errct Stat P-value
Intercept  295.285422 24.2523288 12.17554919  1.66659E-09
T 9.864475068 2.24053333 4.402735239  0.000444709

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 statistit@ata to change the floor of the

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

e Non-floor-increasing cases: 1206 buildings.

e 1-floor-increasing cases: 21 buildings.

e 2-floor-increasing cases: 1607 buildings.

e 3-floor-increasing cases: 2608 buildings.

e 4-floor-increasing cases: 850 buildings.

e 5-floor-increasing cases: 409 buildings.

e Over-6-floor-increasing cases: (approx) 200 buadi

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

Table 1. Results of analysis the new constructioita in the next 9 months and in 500

mets radius.
Type of analysis Notes
Less near buildings Almost in the"™L@ 18" ward of District 5

(the cluster of western wards of district)

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

Less far buildings Wardd'%3 12" 13" 14"

Most near buildings

Most near buildings Wards 2,3, 12-15 and the mbsheward
9. Within 9 months there are 628 building
that started and far from center of district
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import os
import math
import arcpy

def query_new_close_house(sf_name, met_radius, year_radius):
myVector = [[0 for j in range(6)] for i in range(8000)]
rows = arcpy.SearchCursor(sf_name,","","Shape;khoicong_n;khoicong_t;khoicong_1;phuong",")
=0

for row in rows:
print i
myVector[i][0] = row.Shape.centroid.X
myvector[i][1] = row.Shape.centroid.y
myvector[i][2] = row.khoicong_1 * 1.0 + row.khoicong_t * 1.0/12
myVector[i][3] = 0
myVector[i][4] =0
myVector[i][5] = row.phuong
i=i+1

soluong =i-1

for k in range(soluong-1):
r = soluong

for lin range(k+1, r):
dx2 = (myVector[kI[0] - myVector[l][0])**2
dy2 = (myVector[kI[1] - myvector[[J[1])**2
khoangcachkg = math.sqri{dx2 + dy2)
dt = (myVector[I1][2] - myVector[k][2])
if (khoangcachkg < met_radius) and (dt < year_radius) and (dt »>= 0):
myVector[k][3] = myVector[k][3] + 1
if (khoangcachkg > met_radius) and (dt < year_radius) and (dt >= 0):
myVector[k][4] = myVector[k][4] + 1
file_out = open("d:\\congtrinhgan_xa.txt", "w")
for k in range(soluong):
file_out.writelines(myvector[k][5] + ";* +str{myVector(k][0]) + ;" + str{myVector[k][1]) +
"+ str{myVector[k][2]) + ';" + str(myVector(k][3]) + ";" + str{(myVector[k][4]) +";\n")
file_out.close()

Figure 4. Python code to extract the “near-far” intime and space from one construction
point in shapefile.

3.1.3 Generate random point tool

When the number of points (construction) are deitaiim a random moment which can arise
centralized location. The expression of random fgogan use the software tools. Example:
Random Point tool in ArcGIS will support user thggnerated random points from the
available point. The collection available pointssislected which based on criteria such
analysis

“\, Create Random Points =100 x|
Output Lecation B Create Random E
[ Cr\Users\administrator. canh-PC\DocumentsiarcGIs \Default, odb Points

 Output Point Feature Class
Creates a specified number
Canstraining Feature Class (optional) of random point features.
[ Random points can be
Constraining Extent {optionaly generated in an extent
= window, inside polygon
[ e features, on point features
Toy or along line features
250.000000
Left ht
0.000000 250.000000
Bottom
0.000000 Clear
Number of Paints [value or fiekd] (optionz)
¢ ovg
[ 100
€ Ficd
Minimum Allowed Distance [value or fild] (optonal)
& Linearunt
[ 0 [Unknown =l
€ Field
I~ Create Mutipoint Output {optional)
Maximum Mumber of Points per Multipoint {aptional)
ok | concel | Enviorments... | <<Hiderep | Toolbep |

Figure 5. Random point tool in ArcGIS 10.

3.2 Process for creating the 4D-scene

The creation model of building 4DGIS simulate tlevelopment housing construction
of people which based on the basis of random pajetserated over time and generate
network cluster as well as trends of hight as abstaistical analysis. displaying and
storagring about lidar data that taken at the same will provide information about the
digital surface model (DSM) of the District. Thehe elevation of each the house is extracted
by interpolation through the number of current eyorThe interpolation consists of two
processes:
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e The first is the process of interpolation for pésse: the current elevation of
parcel is archived from lidar data with the numbgstorey. So the elevation for LOD1
(level of detail 1st) of the parcel is calculated.

e And the second process is interpolate at futune talso based on the current
lidar data. The elevation of the point in stoclastt is randomly increased for the
predicted site of new building in future. Then LOBDuilt.

4. RESULT

The process of model building 4D GIS for construttis proposed. The parameters for
the time, space in the model include parametershenamount of the amount incurred,
arising cluster location, hight generated by siaas calculations that based on real data on
buildings in the previous year. The model will demsivate 4D spatial data base on 3D
surface elevation model (DSM) to extract data frioiatar. 3D elevation data would play a
role in the new surface interpolation. On storafieloysically, model of the data format
much length NetCDF.

In fact, the construction can be affected by matieiofactors. Therefore, the analysis
of data collected about the location and date aftisy old buildings is only reflect one of
local trends. Accordingly, the following of studibave to supply the factors of economic,
social and cultural affecting of the local neighbmwd and the whole city in statistical data.
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