SCIENCE & TECHNOLOGY DEVELOPMENT, Vol 18, No.K3- 2015

Pé xuat mdé hinh GIS 4D duv bao xu
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TOM TAT

Bai bédo dé cap dén mod hinh duw bao
theo GIS 4D (3D khéng gian va 1D theo thoi
gian) vé xay dung nha trong twong lai. M6
hinh dé xuét dua trén viéc khai pha di liéu
xay dung giai doan giai doan 2001 dén 2010
va di? liéu LIDAR trong khu vic Quén 5
thanh phé Hé Chi Minh. Xu huwéng xay dung
duoc phan tich dua trén viéc téng hop céac
ky thugt phan tich tién trinh diém, chudi

Markov. Trong md hinh dé xuét, cac diém
dai dién cho cac cong trinh dw kién xay
dung sé duoc sinh bdng phuong phép
théng ké ng4u nhién trong khdng gian theo
cac xu hwdéng duwoc rat trich tie cac phan tich
chudi thoi gian. Tuy nhién, do viéc si dung
dér liéu LIDAR, nén md hinh dé xuét chi thé
hién sw bién déng cac cong trinh xay dung
theo do cao muc 1 (LOD1).

Terkhoa: GIS, téi vu hda, phan tich khéng gian, chudi Markov, chudi thoi gian

1. GIOI THIEU

Quan ly phat trién db thi lién quan dén van
dé dinh hinh kién trac téng thé khu vuc. Trong
mét s6 dia phuwong nhit 14 cac khu trung tam d6
thi, viéc xay dung nha & gén lién véi nhirng phat
trién khac nhu van hoa, kinh té, dich vy, x& hoi,
nhiing hinh thai kinh doanh,... dic biét la cac
cong trinh xay dung cua ngudi dan. Theo s liéu
thu thap, tirndm 2001 dén 2010 tai khu vic Quén

5 thanh phd Ho Chi Minh ¢6 khoang 7000 cong
trinh nha & mai dugc khoi cong. Didu do co
nghia 14 téc do xay dung ¢ day 1a rét Ion, binh
quan mdi ngay c6 2 cdng trinh nha & méi duoc
khéi cong va trong 10 ndm cé khoang 35% nha
duoc xay dyng maéi trén tong sé nha trong quan.
Khao sét di liéu thu thap cho thdy, céc cong trinh
xay dung & quan 5 gan nhu lién tuc trong nam.
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Tir ndm 2001 dén 2010 chi c¢6 7 dot tam ding
khoi cong kéo dai 10 ngay do dip Tét Nguyén
dan tir nam 2002-2007 va nam 2010.

Trong nghién ciru nay, qua trinh xay dung
nha s& dugc nghién ctru bang phuong phap thong
ké. Cu thé la xem xét viéc xay dung nha nhur mot
tién trinh diém ngau nhién trén khong gian. Tap
cac nha duoc xay 1a nhitng diém ngau nhién trén
tap nha c6 san trén ban d6. Theo d6, mé hinh
théng ké sé tinh toan cac thong sé vé& qua trinh
xay dung trong do6 thi theo dit liéu tai quan 5. Va
sau do, cac thong sb s& dwoc ap dung dé tinh toén
qua trinh diém ngiu nhién trong cic nam tiép
theo. Theo d6, cac quy trinh thong ké s& duoc
nghién ctu (hinh 1):

- Théng ké xu huéng vé xay dung trong do
thi Quan 5 theo cac mua xay dung mua ning
(thang 12 dén thang 4) va miia mua (thang 5 dén
thang 11),;
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- Théng ké xu huéng vé xay dung theo
khéng gian, cu thé 1a xu huéng xay dung theo
nhoém céc diém;

- Thiét Iap ham sinh dé md phong qua trinh
xay dung trong tuong lai trong khu vuc quan 5
tuong ung trong giai doan 2001-2010.

2. QUY TRINH THU THAP VA XU LY DU
LIEU

2.1. Quy trinh thu thap xir ly

Muc tiéu dinh hinh xu huéng xay dung
trong khu déan cu cua nguoi dan dugc thuc hién
bang viéc khai thac dir liéu thyc va thuc hién cac
théng ké phan tich du bdo cac cong trinh xay
dung trong tuong lai. Sy phét trién cua cac cong
trinh xay dung la hé qua cua nhiéu phat trién
tuong tac bién ching véi nhau trong va ngoai dia
phuong cac nhan td kinh té, van hoa, x4 hoi. Do
do, viéc dinh hinh sy phat trién d6 thi, dac biét 1a
cac cong trinh xay dung can khao sat nhiéu yéu
td tac dong.
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Hinh 1. Ban d dinh vi c4c cong trinh xdy dung tai quén 5, giai doan 2001-2010
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Quy trinh d& xuét dya trén nhiing phan tich
vé céc tinh chat nha duoc xay dung va theo cac
mua xay dung chinh. Cu thé quy trinh duoc dé
Xuét nhu sau:

- Budc 1: Dir liéu thu thap thuc té vé cac
cong trinh xay dung.

- Buéce 2: Thuc hién thng ké theo cac quy
luat khdng gian thoi gian, xu huéng xay nha.

- Bude 3: Xay dyng cac ving theo thong ké
tir tap dit liéu 16p nha trén ban do nén.

- Budc 4: Thyc hién ngau nhién cac cong
trinh xay dung trong twong lai tir cac théng sé
bén trén. Ham ngau nhién nhan cac tham sé: khu
vuc thyc thi ham (tir buéc 3), thoi gian ngiu
nhién (tham sé nhap), s6 lugng cong trinh xay
dung duoc phat sinh ngau nhién (duoc phan tich
tir bude 2 theo thai gian, bao gom céc thong tin:
quy luat theo maa, sé luong tang).

- Budc 5: Rt trich chiéu cao hién tai tir do
cao nha tur dit ligu mé hinh bé mat dia hinh
(DSM) va twong tng sb lwong tang hién tai.

- Buéc 6: Tir tap diém ngau nhién trong
budc 4 s& dyng ban dd d6 cao cip do 1 (LOD1).

- Bude 7: Luu trir va thé hién tap dir liéu
theo thoi gian (d& xuat dir liéu dinh dang
NetCDF).

2.2. Dir ligu thu thap dwoc

Dir liéu thu thap bao gom dit liéu nén nha
tai Quan 5, dix liéu cac cong trinh xay dung. di
lidu vé d6 cao bé mat dia hinh DSM (rut trich tir

dit liéu Lidar). Trong d6, dé thuc hién quy trinh
trén, dir liéu cac cong trinh xay dung bao gom
céc thong tin:

+ Vi tri (dia chi, toa d6 dinh vi khéng
gian) cong trinh.

+ Ngay khai cong

+ Sbtanghién trang, sb tang thay ddi (xay

mai).

Song song do, dé phan tich 3D, dir liéu do
cao bé mat (DSM) duoc sir dung. Tir ngudn di
liéu Lidar, o cao cac cong trinh xay dung hién
hiru duoc xac dinh.

3. PHUONG PHAP NGHIEN CUU

Pé thuc hién quy trinh xir Iy trén, cac ky
thuat thong ké va khai thac dir liéu duoc sir dung
dé phan tich vé: quy luat theo thoi gian, phan bd
khong gian céac cong trinh theo thoi gian.

3.1. Phan tich thong ké
3.1.1. Phan tich chudi thoi gian

Viéc théng ké dix liéu theo phan tich chudi
thoi gian duoc thuc hién bang phwong phap tinh
toan hdi quy trung binh truot. Dit liéu dugc phan
tich thanh hai mua, miia mua (thang 5 dén thang
11 hang nam) va mua nang/kho (thang 12 dén
thang 4). Két qua phan tich cho thiy: muia mua
céc cong trinh xay dung c6 hé sb hoi quy la 1.22
va mua kho céc cong trinh xay dung c6 hé sé la
0.80. Tir do, co thé tinh toan hoi quy sé luong
nha trong cac mua khé va mua mua theo thoi
gian (hinh 2, hinh 3).
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THONG KE VE LINH VUC XAY DUNG MUA
Mita mira: thang 5 dén thang 11; mia khé: thang 12 dén thing 4

Ca quan (Yt) baseline Yt/ CMA Yi/5t
. 58 Céng MA (trung CMA (tam Deseaso
TT Thi diém Mia . . trung binh Stx It st R Tt Dw bdo
trinh binh truwot) nalize
trurot)
™ 7060 Khir mia
1 2001-2002 Muoamwa 329 1.21698864 270.3394 305.1499 371.364
2 Mia kho 279 I 304 315.5 0.884311 0.79906443 349.1583 315.0144 251.7168
3 2002- 2003 Muamuwa 375 M 327 323 1.160991 1.21698864 308.1376 324.8788 395.3739
4 Mia khd 263 " 319 333.25 0.789197 0.79906443 329.1349 334.7433 267.4815
5 2003-2004 Moamua 432 " 3475 347.25 1.24406 1.21698864 354.9746 344.6078 419.3838
6 Mia kho 262 I 347 356.5 0.734923 0.79906443 327.8834 354.4723 283.2462
7 2004 - 2005 Muamuwa 470 M 366 386.5 1.216041 1.21698864 386.1992 364.3367 443.3937
8 Mia khd 344 " ao7 403.75 0.852012 0.79906443 430.5035 374.2012 299.0109
9 2005-2006 Muamwa 457 " ao005 389 1.174807 1.21698864 375.5171 384.0657 467.4036
10 Mia kho 298 " 3775 371.5 0.802153 0.79906443 372.9361 393.9302 314.7756
11 2006 - 2007 Mua mua 433 " 3655 362.5 1.194483 1.21698864 355.7963 403.7946 491.4135
12 Mia khd 286 " as95 394 0.725888 0.79906443 357.9186 413.6591 330.5403
13 2007 - 2008 Mua mua 571 " 4285 456.25 1.251507 1.21698864 469.1909 423.5236 515.4234
14 Mia kho 397 " ama 483.75 0.820672 0.79906443 496.831 433.3881 346.305
15 2008 - 2009 Mua mua 570 " as3s 480.75 1.185647 1.21698864 468.3692 443.2525 539.4333
16 Mia khd 386 " ars 492.75 0.783359 0.79906443 483.0649 453.117 362.0697
17 2009 - 2010 Mua mua 629 " 5075 480.75 1.308372 1.21698864 516.8495 462.9815 563.4432
18 Mia kho 279 " asa 0.79906443 349.1583 472.846 377.8344
Hinh 2. Két qua phan tich thong ké dir liéu theo chuoi thoi gian
Cong trinh xay dung theo chuoi thoi SUMMARY QUTPUT
gian tu 2001 den 2010 theo mua S S—
Regression Statistics
700 Multiple R 0.740148103
500 % —e—320270375 | RSquare | 0.547319214
500 263432262 | Adjusted R 0.519557915
470344457 | Standard El 49.3171874
400 298433286 Observatio 18
571397570 —_—
300 ¥ ¥ 9 3 386629279
200 ANOVA
100 —B—CMA {tam df 58 Ms F
trungbinh | Regression 1 47145.6622 47145.66223 19.38407759
0 trrot) Residual 16 38914.9596 2432.184973
§§§§§§§§§§§§§§§§§§ Total 17 86060.5218
e R e B e - A - e R - e
E = g = g = % = § = % = § = § = § = Coefficients Standard Err(t Stat P-value
Intercept ~ 295.285422 24.2523288 12.17554919 1.66659E-09
i 9.864475068 2.24053333 4.402735239  0.000444709

Hinh 3. B thj cua két qua phan tich thdng ké dit liéu theo chudi thoi gian.
3.1.2. Phan tich khéng gian xay dung Khong thay d6i s6 tang: 1206 cong trinh
Trong phan tich khong gian xay dung, Thay d6i 1 tang: 21 cong trinh

thdng ké dir liéu sb tang thay dbi cua cong trinh

. A AR Thay ddi 2 ting: 1607 cong trinh
la mot van dé can thiét. Tur thong ké so6 tang thay

dbi va hién trang do cao, viéc dy doan cac cong Thay doi 3 tang: 2608 cong trinh
trinh méi s& thuc té hon vi cac cong trinh méi Thay d8i 4 ting: 850 cong trinh

dugc xay dung trén cac cong trinh c6 sé tang

thap. Theo théng ké, viéc thay d6i thém tang 2 Thay doi 5 tang: 409 cong trinh

dén 3 tang chiém da sb cac cong trinh. Cu thé sb Thay d6i hon 6 tang: 166 cong trinh (6
lugng s tang thay ddi & cac cdng trinh xay dung tang), 30 cong trinh (7 tang), 25 cong trinh (8
la: tang)
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Bang 1. Bang két luan phan tich cum céc cong trinh mai trong 9 thang & pham vi 500 mét.

Khoang cach céng trinh méi

Nhan xét

Pa sb 1a cac cdng trinh & cac phuong 1,2,3,4 ¢6 thoi diém nam

R4t gan
atga 2009 hon 200 cong trinh
Gan Pa sb céc cong trinh & cac phuong 10,11,12,13,14,15 caa quan 5.
Xa it Céc phuong 2,3, 12, 13, 14

Céc phuong 2,3, 12,13,14,15, nhiéu nhét 1a truong hop cong trinh
Rat xa tai phuong 9 trong 9 thang sau cé 628 cong trinh ¢ cach xa khu
vuce duoc khaoi cbng.

Ngoai ra, viéc phan tich chudi thoi gian cho
thdy s6 lugng cong trinh nha duoc xay moi s&
khac nhau tiy theo mua, déc trung cia xay dung
tai Viét Nam. Tuy nhién, dé tao Iap phan b ngau
nhién cac cong trinh xay dung mai, vé phan b
khong gian phai dugc xem xét. Bang phuong
phép thiét lap théng ké theo tiéu chi tim kiém sb
lwong cac cong trinh xay dung mai sau 09 thang
trong (goi la cac cong trinh gan) va ngoai (goi la
c4c cong trinh xa) khoang cach 500 mét. S
lugng céc cong trinh xa va cac cong trinh ngoai
duoc tinh toan thong ké (bang 1).

3.1.3. Cong cu thuc thi tao cac diém cong
trinh xay dwng ngiu nhién

Khi dd xac dinh vé s6 luong diém (cong
trinh xay dung) trong mot thoi diém ngau nhién
c6 thé phét sinh va vi tri tap trung phét sinh, viéc
thé hién cac diém ngau nhién c6 thé sir dung cac
céng cu phan mém. Vi du: cong cu Random
Point trong ArcGIS s& hd tro nguoi sir dung tao
cac diém ngau nhién tir tap diém c6 sin. Tap
diém c6 sin duoc chon dua trén céc tiéu chi phan
tich nhu trén.

3.2. So' lwoc quy trinh tao 1ap ban dé cac
cong trinh 4D

Viéc tao dung mé hinh 4DGIS cac cong
trinh xay dyung dé mo phong su phét trién nha &
dan xay dung dua trén co s& cac diém ngau nhién
phét sinh theo thoi gian va mang ludi phét sinh
theo cum ciing nhu xu huéng vé do cao nhu cac
phan tich thong ké phan trén. Véi viéc thé hién
va luu trlr, di liéu lidar bay chup tai mét thoi
diém s& cung cap thong tin vé mé hinh bé mat s6
(DSM) caa Quan. Tur d6, cac d6 cao cua ting
ngdi nha dwgc rut trich va noi suy thong qua cac
dir liéu vé sé tang xay dung. Viéc noi suy bao
gom hai tién trinh: noi suy thoi diém d4 qua: dua
trén thoi diém dir liéu lidar thu thap so véi cac
cong trinh xay dung. Cu thé, néu mét cong trinh
d4 nang thém tang va thé hién do cao trong dir
liéu lidar thi trong qué kht cong trinh do sé co
d6 cao thap hon. Va tién trinh thir hai 1a noi suy
thoi diém tuong lai dua trén hién tai dix liéu lidar.
Viéc noi suy s& dua trén thong tin vé& sé tang
duoc nang ngau nhién trong nhimng thong ké veé
nang tang.

4. KET QUA PAT PUQC VA KET LUAN

Quy trinh xay dyng md hinh 4D GIS cho
céc cong trinh xay dung duoc dé xuit. Cac tham
s6 cho yéu tb thoi gian, khong gian trong mo
hinh bao gdm: tham s6 vé s6 lugng sé lwong phét
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sinh, cum vi tri phat sinh, d6 cao phat sinh dugc
tinh toén thong ké dua trén s liéu thuc té vé xay
dung & nhimg nam truéc. MO hinh s& thé hién
dugc khong gian 4D dya trén di liéu 3D mé hinh
d6 cao bé mat (DSM) rdt trich tir dit liéu Lidar.
Dir liéu 3D d6 cao s& déng vai tr0 trong viéc noi
suy bé mat méi. V& mat vat ly luu trir, md hinh
theo dinh dang dir liéu khoa hoc nhiéu chiéu
NetCDF.

Trén thuc té, cac cong trinh xay dung c6 thé
bi tac dong bai nhidu tac nhan khac. Do d6, viéc
phan tich trén s liéu thu thap vé vi tri va ngay
khai cong cac cong trinh xay dung cii chi phan
anh duogc mot phan xu huéng tai dia phuong.
Theo d6, cac nghién ctru sau phai bd sung thém
c4c yéu té tac dong vé kinh té, van hoa va xa hoi
cta cac dia phuong lan can, ving tong thé thanh
phé trong cong tac théng ké dit liéu.

Proposed 4D GIS for predicting the
trend of housing construction in urban
areas: application for District 5, Ho Chi

Minh city

e Khuu Minh Canh
e LeTrung Chon

Ho Chi Minh city University of Technology,VNU-HCM

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. 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.

Key words: GIS, optimization, spatial analysis, Markov chain, timeseries.
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