UNG DUNG CAC CONG CU MO HINH HOA
HO TRQ NGHIEN CUU PO THI

Quéch Ddng Thing, Tran Quang Truong Hinh"

TOM TAT: Mé phong qud trinh phdt trién khéng gian dé thi rdt cé ¥ nghia
trong linh vuee nghién ciru do thi. Ngay nay, voi sy phdt trién manh mé ciia cdc
phdn mém GIS, phcfn mém do hoa 2D/3D, phdn mém mé hinh tdc nhan, viéc
mé phong dwege thire hién dé dang va triee quan, givip ngwoi ding cé cdi nhin
toan dién va xuyén sudt qud trinh phdt trién khéng gian dé thi, ciing nhuw hé tro
cdc van dé nghién cvru dé thi néi chung.

Tir khoa: nghién cuu do thi, GIS, Flex, OpenScale, Trimble Sketchup, Google
Earth, KML/KMZ, mé hinh tac nhan.

1. GIOI THIEU
Bai viét gidi thi¢u mat ) cong cu, dac bi¢t 1a cac cong cu ma nguén
mé/ mién phi hd trg mod phong qué trinh phat trién khong gian d6 thi: hién thi
cac ban do, xdy dung mé hinh 3D céc cong trinh lich st/ kién truc, tich hop yéu
t6 thoi gian vao mo hinh 3D, xdy dung cac hiéu Gmg dd hoa md phong phat
trién khong gian do thi.
2. MOT SO CONG CU MO HINH HOA PO THI
Hién nay c6 rat nhiéu phan mém hd trg xdy duyng mé hinh 3D thuong
mai chuyén dung nhu ESRI City Engine, AutoCAD Civil 3D, Bentley Map,... @

Pham vi bai viét chi gidi thi€u cac phan mém ma nguén md/ mién phi phuc vu ’\2\,

mo phong qua trinh phat trién khong gian d6 thi nhu OpenScales, Flex& . 440
Trimble SketchUp va cac phdn mém mé hinh tac nhan nhu Repast, G MA, QOO
NetLogo. @

2.1 OpenScales va Flex
N &
OpenScales 1a mot bg thu vién ma nguén mé viét ban @ %‘%@
va Flex, dung dé xdy dung cic tmg dung ban d6 RIC &M
OpenScales hd tro cic ngudn ban dd6 mod khac nha %enSé&}tMap,
OpenCycleMap, Bing Map. OpenScales c6 thé tai. @ ng gd cac dich
vu theo chuén mé OGC: WMS, WMTS, WFS %\ <&

* S
Trung tam Ung dung GIS TP.HCM % @ Q




Flex 12 mot bd cong cu phat trién phan mém (SDK) ma ngudn md ding
dé xay dung cac ung dung web hodc desktop dua trén nén tang Adobe Flash.

Ung dung dugc xay dung trén nén Flex st dung bd thu vién OpenScales
¢6 thé trinh dién, mo phong qua trinh phat trién khong gian d6 thi, gdm céc
hi¢u ung ban dd theo thoi gian, su thay ddi ranh gidi do thi, su bién dong vé
mat d6 dan cu hay su thay ddi cta cac cong trinh lich st/ kién triic cAn quan
tam. Ngudi dung c6 thé truy van thong tin cac ddi tuong & bat ky mdc thoi gian
nao, tham chiéu vi tri ngay xua va ngay nay, qua d6 cé cai nhin xuyén sudt vé

qué trinh bién dong cua mot dbi tuong cu thé theo thoi gian.

FAY

[RRERROngg)

[¥] Hanh Chinh
X
¥ Giao Thang

'

Hinh 1: Ung dung dwoc xiy dung bing Flex sir dung bd thu vién
OpenScales

Ngoai ra, d@& phuc vy hién thi 3D, OpenScale dang phat trién bo thu vién

OpenScalesGL. OpenScalesGL 13 bo thu vién két hop giita OpenScale, bo thu

vién d6 hoa 3D WebGL (Web-based Graphics Library) va chuan HTMLS5 (véi

thé canvas hd tro hién thi d6 hoa 3D/ hoat hinh truc tiép trong trinh duy¢t ma
khong can cai dat thém plugin nhu Flash/ Silverlight).

Hién tai, Google Maps dang thtr nghiém MapsGL (GoogleMaps + WebGL) dé

nang cao kha ning hd trg dd hoa ctia Google Maps
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Hinh 2: Phién ban thr nghiém MapSGL trén Google Maps

2.2 Phan mém mién phi Trimble SkechUp va Google Earth

Phan nay gi6i thiéu mot cong cu rat dé sir dung cho nguoi dung cudi
trong xay dung md hinh d6 thi 3D 1a phan mém Trimble SkechUp va Google
Earth, voi kha ning hd tro hién thi dd hoa theo thoi gian va cac hiéu Gng hoat
hinh thong qua KML/KMZ.

KML (Keyhole Markup Language) 1a mot dinh dang hién thi cac ddi
tuong do hoa trong Google maps va Google Earth. KML c6 thé chira nhiéu ddi @
tuong dd hoa nhu placemarks, images, polygons, 3D models, textual Q»Q
descriptions,... Ngoai ra, KML c6 thé tich hogp yéu td thoi gian va hoat hinh. (6 : QQ

Ngudi dung c6 thé tao file KML tir Google Earth hodc c6 thé expgﬁ& 04 ’
liéu GIS (shapefile/ PostGIS, Geodatabase,...) tir cac rng dung khac sa@ '@QO
dang KML/ KMZ. 0

File KML c6 thé duoc nén lai thanh dinh dang KMZ«g Q
lugng va don gian héa khi truyén tai file. &\ &

Céac md hinh 3D c6 thé duoc xay dung bang Trimb)e ‘S%thh[ig)
kia 1a Google SketchUp), sau d6 xut ban sang KM g cai caoQ/eu to thoi
gian va hoat hinh, phuc vu mo6 phdéng. Cic mg tor Trimble
SketchUp c6 thé dugc upload dé chia sé tren 5% axé%ouse nguoc lai
ngudi dung c6 thé download va sir dung &Qp c6 trén Trimble 3D
Warehouse dugc xay dung va chia se @6 %@JO’I dung dong dao.

1
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Hinh 3: Download mé hinh siin c6 tir Trimble 3D Warehouse trong

Trimble Sketchup
Dé cai dit yéu t6 thoi gian cho cac dbi tuong dd hoa, KML hd tro 2 loai thé

thoi gian:
- TimeStamp: Dinh nghia chinh xac mot thoi diém.
- TimeSpan: Dinh nghia mot khoang thoi gian <bit dau> va <két thic>
Google Earth hd tro cong cu Time Slider dé diéu khién viéc hién thi cac dbi
tuong dd hoa theo thai gian. Khi m¢ mot file KML/KMZ c6 chira cac thé thoi
gian <TimeStamp> hodac <TimeSpan>, Google Earth s€ ty dong nap cong cu
Time Slider cho ngudi dung diéu khién.

6 oa

10/1953

|.':D_!| )

1953

Hinh 4: Cong cu Time Slider trong Google Earth
Bai viét giéi thiéu cach sir dung cac cong cu xdy dung md hinh 3D va
md phong qua trinh phat trién cac cong trinh kién triic tai TP.HCM theo thoi
gian.
Giai phap dua ra 1a st dung Trimble Sketchup dé xay dung mé hinh 3D cho
cac cong trinh kién trac > Export sang KML > cai dit cac yéu to thoi gian va
hoat hinh dé mé phong trong Google Earth.
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inh 3D SketchUp sang dinh dang KML/ KMZ va hién
thi trong Google Earth

Viéc xdy dung mé hinh 3D cho cac cong trinh kién tric c6 thé st dung
moé hinh sé bé mat (Digital Surface Model) duogc trich loc tir dit liéu Lidar két
hop anh hang khong. Céac phép phan tich khong gian tir mo hinh 3D rét ¢ ich
trong quy hoach do thi nhu: phép phan tich Viewshed cho phép xac dinh viung
kha kién tir mot cong trinh kién triic ndo d6 (ciing c6 ¥ nghia trong an ninh
qudc phong).

Sau khi duoc xay dung hoan chinh, lich str phat trién céc cong trinh kién
tric tiéu biéu cua TP.HCM c6 thé duoc cong bd, chia sé d& dang trén Trimble
3D Warehouse, ngudi dung cé thé xem mé phong trén Google Earth hoic dang
phim hoat hinh 3D.

Vi du sau biéu dién qua trinh phat trién cic cong trinh cao tang taj&

London tir nim 1953 dén nam 2015 dudi dang hoat hinh theo thoi gian; b%
gdm cac cong trinh dang x4y dung va hoan thanh dén ndm 2015). Cac Minh
dugc xay dyng va luu tit & dinh dang COLLADA (COLLAbop&ﬁv
Activity) vdi dinh dang file *.dae (digital asset exchange). «23” ,%
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Hinh 6: Md phéng qua trinh phat trién cic cong trinh cao tang tai London
theo thoi gian

2.3 M6 hinh tac nhan

Phan mém mo hinh mo hinh tac nhian Agent-based Modeling (ABM)
duoc tmg dung trong rat nhiéu linh vuc, trong d6 c6 linh vuc quan 1y, quy
hoach do6 thi.
Mo hinh tac nhan tiép can theo hudng cai dit cac hanh vi va tuong tac giita cac
tac nhan lién quan trong mot mdi trudng, mot khong gian nhit dinh. Ngudi
dung co thé xdy dung mé hinh va hiéu chinh cac théng sé khi chay mé hinh dé
dua ra cac kich ban mé phdng khac nhau.

Mot s6 phan mém md hinh tic nhan ma ngudén mé théng dung:

- Repast / Agent Analysist

- GAMA

- NetLogo
Pa s6 cac phan mém mo hinh tac nhan hién nay c6 thé tich hop dit liéu

GIS dé nang cao tinh thuc tién ctia mé hinh.

Vi dy sau str dung phdn mém mo hinh tic nhan GAMA c¢6 tich hop di
liéu GIS dé mo phong dong di chuyén ciia cac phuong tién giao thong voi cac
hanh vi khéac nhau trong mot khu vuc dia ly nhét dinh.

M0 hinh nay, cung véi cac mo hinh tac nhan khac la mét cong cu hd trg
dic Iyc trong nghién ctru d6 thi nhu cong tac quy hoach giao thong, quy hoach
str dung dét, du bao qua trinh d6 thi hoa, quy hoach phat trién khong gian do
thi, ...

77



2. voad raltic Win gTT. ; tralbe_tutcriafom e, -_—TT ool 5

File Edit Dpeiment Agents Views Help

YT E AL R
| Ganubliigates T eame ] | (st D G chart pley) i NG O | & 8 & | P LB P B0 rwm * By "
Macsdels Skeary (1) =
=8 ! i gis city traffic System parameters for experim
¥ e
- LY Random umber generator | messenne’ -]
& Randoen seed (/| Define: 0.0
J-4 h ™ = Rl
.‘g' Vahue o ages anz
& N Humber of steps between twa read repaies §
P8 swTaDa-Impedtimage: = Peaple
L] 4 L
I—“::Inlmln driarie ‘l" D: my Hamber of o 100 -
% e = S
T i sl “ "..:.- Earfiest hour to start work 35 -
:’ predater_prey, buaorisl & #708 ypa Latest hour to start work 50 -
F Pl
_N_':iﬂ“'h"“"l L ( :- = ?: w Ealiest hour to end wark 54 -
(& images o RS s mE Latest hour o end work 132 -4
& inchds » oy B apise = minimai speed 500 -
modell gaenl - 15 o nmepts By masimal speed 1000 -
enodel.geenl = f- ‘: ommd, 4e° -GS
modeld.gaml ilr"' 'a = U wHa % o i §
- - s o e op TEa B o Shapeile for the bubings: ||plsging\msi gama.models_1.0.0 2012071501
rmode.geml l& 5 By smm Sac@Ex Shapeflle for the rosd: [t pluginsl models 10,0201 2071
el gael ‘ AR apipe 8ol . g e |
madel] gaenl £ et f hagar hugingimsi madels_1.0.0.301 2071300
(2] L L] . =
sehelling a S,
T s L
P2 shugnd_model_butceal
TF sugancape Conssle 11 i O
B Turoniah F38A552017
T vorensi mnodell gaenl madel? ganmd el gaml 11

i Shared madels (7)

Hinh 7: M6 phéng ludng di chuyén ciia ciAc phwong tién giao thong trong
GAMA

3. KET LUAN

Quén 1y d6 thi 1a mot bai toan phuc tap, doi hoi kién thirc tong hop cia
nhiéu chuyén nganh kinh té, van hoa, xa hoi, ty nhién, lich s, van héa, chinh
tri,... Pham vi bai viét chi gidi thi€u mot ) cong cu ma nguén mé&/ mién phi
mang tinh goi md dé xay dung mé hinh 3D va mé phong, nhu 1a mét cong cu
hd trg nghién ciru d6 thi néi chung va trong linh vuc quy hoach, phat trién
khong gian do thi noi riéng cho cac nha nghién ctru d6 thi. Viéc ap dung céac
cong cu mi ngudn mé/ mién phi phuc vy nghién ciru d6 thi giup tiét kiém chi
phi dau tu va nang cao tinh chu dong vé mit cong nghé. Pbi véi mo hinh tac

nhan, day 1a mdt hudng ti€p can mai va rat thu vi cho cac nha nghién ctu, phuc

vu cong tic mod phong trong nghién ciru cac van dé do thi, dac biét 1a dbi ‘\g%

céc d6 thi 1on va nang dong nhu TP.HCM.
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