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Building a urban digital twin using open data, open
source, and open standard %
122154 ()
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geospatial analysis in GDAL native environment 34}
(10:00-12:00) Main Plenary Hall
Vida GIS¢] Aktivmap ZZAE 5 I% IFH
(13:00-14:00) Z2~¥] =¥ Wx2} 38
Geographic object-based image analysis with Orfeo
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O GAAA 2024.12.16(%) 13:00-14:00 - 1% floor, Innovation Building, Srinakharinwirot Uni.

@ Al=: Geographic object—based image analysis with Orfeo toolbox for detecting illegal

cultivation on public land

@ ATE
o =7 AMlO] F-FHlolE o s SYHR W AR S-sHe[El | 7] wef, Hold=
g REAARENT} q2 PR O EE0] Holelet EY &8 7he
o ZHIR 7 ESE0lA ARssie oV e H A=A G et =5-7A]
HlolHE g=ecle] 7& A B 7 39S ASskL aelos 2 Vs
0 QEAAGIS SWRI QGISe] 2F Z2 719102 sl A =721 Orfeo toolbox s
Zgsto] 7 T HlolHE 83 AselE 1E T 28 71e =)
® HFAE:!

FEHIHE ol 8% F37A FHHEREA THE)

2
| — =
Public property ¥ 7 L ——
Record | - M Aerial image

== ; Step 01 J—' Step 03
‘;l |7 Table join \\% Image segmentation
with address info. ith Large Scale Mean Shift

{1y obeiep)
|eviod elep 2ijgng

in Orfeo toolbox

Public map Image segmen'ﬂ
— Step 02 ep 04

St
|r—[ Select public land parcels @Building and cultivation
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ﬁ _aeg{ spatial query
—— ] Ry
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(0 =A|: Building a urban digital twin using open data, open source, and open standard,
a mago3D way!

AA: 2024.12.15. 09:30-13:30

Room34-1104

o ZHIH 7 ESHE0] HiolHE E-8sto] W= Ao 32k SR F5 9 Al A
AEAE A7 A(https://github.com/Gaia3D/mago3d—doc/tree/main/foss4g)>
mago3d-doc / fossdg / (D
B visone it Mets ot tsaRp b oA com0758. 3 ek age: D) Hiteay
e

Last commit message Last commit date

[

B guides Merge remote-tracking branch ‘erigin/main’ 3 weeks ago
B images Merge branch ‘fossdg last month
[ ] scripts doc: update visualization guide last menth
B Table_Of Contents_En.md doc: update visualization guide last month
B Table Of Contents_Ko.md doc fossdg guide 3 last manth

o B T BRE] doleS Bhale] W Al 334 AR 75 7% A S5
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0379 FUAR TEL A V1% Am WE L §EF T A

1]
>

GBag IR A5 A% 7|2 AR HE ZF)
o i Before After .
Original Filename . . Reason for Conversion
Conversion Conversion
Ti thi der i 3D ding to OGC
khlongtoei_building.geojson GeolSON 3DTiles SRS TeRtET IR Y- ARt 10
standards
. ; ; To convert geojson to a suitable format for
khlongtoei_transportation.geojson GeoJSON Geopackage
GeoServer
. . To convert satellite imagery to a suitable format for
T47PPR_20240430T033541_TCI_10m,p2 P2 GeoTiff

GeoServer

Pl Az AgE A F8 Z=(LEE)

docker run --rm *

-v C:\mago3diworkspace:/data ghcr.icfosgeo/gdal:ubuntu-full-32.9.8 ogriogr ™
-f "GeolSON" /data/khlongtoel num floors.geojson fdata/khlongtoei building.geojson ”
-sgl "SELECT num_floors * 3.3 AS height FROM khlongtoei_building WHERE height IS NULL"

docker run --rm "
-v C:\mago3d\workspace:/data ghcr.iofosgeo/gdal:ubuntu-full-3.9.8 ogr2ogr *
-f "GeolSON" fdata/khlongtoei building.geojson /data/khlongtoel height.gecjson

docker run --rm *
-y C:\mago3d\workspace:/data ghcr.io/osgeo/gdal:ubuntu-full-3.9.8 ogr2egr
-f "GeoJSON" -append /datas/khlongtoei building.geojson /fdata/khlongtoei num_floors.geojson

{Geo-Sever H°o|H d=t FQ F=(LH))

const layers = {};
const addLayer = (layerName) => {
const layer = new Cesium.Imagerylayer(
new Cesium.WebMapServiceImageryProvider({
url: geoservarUrl,
layers: layeriame,
minimumLevel: @,
parameters: {
seprvice: "WMS",
version: "1.1.1",
request: "GetMap”,
transparent: "true”,
format: "image/png"”,
tiled: true

{1

)i
viewer.scene.imagerylLayers.add(layer);
layers[layerName] = layer;

i

addLayer(resource_2d);

addLayer(resource_transportation);



o Cesium 7[5t 32d TR AlZks} 2 lolg] 2l W= Al 321 EA] AJZfelE )=,
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%9 5 TR AT BRBO =R

Fly to
Toggle Layer

buildings |
mago3dtif

mago3d:rome_segments

X
Nov 27 2024
08:46.19 UTC

4 11>

Fly to
Toggle Layer

mago3d:tif |

mago3drome. segments

08:46:19 UTC

«|ll»



O A LLM (Large Language Model) geospatial python for geospatial analysis in GDAL native
environment

O YA 2024.12.15. 14:00-18:00
O &4 Room34-1104
O w8

0 QEA4 7|9ke] GDAL(Geospatial Data Abstraction Library) 2304 co—pilot™ LLM

7V'se &8sP] et ds
{GIS$}t co-pilot QA A A

Copilot Supporting Modules

- e

. 4- GIS interface Code
interaction review/debuggin
%_ > EEiRE Vector analysis
Human Users GIS Copilot Toolbox document Data understanding ]
N

l

Host GIS Built-in Tools

{§} native:buffer {é} qgis:selectbyattribute

{:6’} gdal:slope
QGIS

{:9‘} native:clip @} -

M
GOAL'

!

External/Customized GIS Tools

@ plotting
. {§} html (reports) ﬁ)}

GeoPandas i ;

{:c')} thematicMapCreation

“PySAL [ xarray

Raster analysis

1y

Overlay analysis

"

—nilore 5 T7LEMLS. o5 HA SRAE OI5E Slo] o=
oco—pilot= o83t GIS FHEA S FIRt 24 8 delder s, o A
= 1
Fd 7Fs
{QGIS &AIA co—pilot A FH A
—
- Code ]
: debugging ]
l'i W e
N S S my \
| Task { ' Tool ! ' Code y ! Code ]
fasks ' analysis { s selection ] s generation ) 4 execution ] Results
E D o B B e W @ ool
7 E i{eu 20 ' i Spatial join ! i defunction(). | E (= :j’[c]);essmg. !
Guidance Data overview Toolbox
- Tool documents - Data type, format.. AGIS
- Code requirements - Attribute table g
- Example code - Map projection @ Geopandos
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0 QGIS T30 LLME #8510 mi}ﬁé@goi)za A8} aeks A4S 248, QGIS
—EJ’\:]I 61;1 T= Z}'E._E X'LQ‘O]'O:] ’] 7:1_1,]'

{QGIS €31 ¥&421 AutonomousGIS—SpatialAnalysisAgent 2] 3}H)

| G2 Plugins | Installed (10)

T mstaties % DB Manager AutonomousGIS-SpatialAnalysisAgent

&> Geometry Checker

blexmataiied ) GRASS 2 (deprecated plugin) | A piugln integration between QGIS and Large Language Model (LLM) for Spatial
/& GRASS GIS Processing Provider | Analysi
Upgradeable ¥ & MetsSearch Catalog Client
@ OfflineEditing A plugin integration between QGIS and Large Language Model {LLM) for Spatial Analysis
install from ZIP %3 Plugin Reloader

% Processing

o e e category  Plugins

Tags python
Moreinfo homepsge bug tracker code repository
Author  GIED
Installed version 0.1

Upgrade All_| Uninstall Plugin |

Close Help

{QGIS =819 &49 AutonomousGIS—SpatialAnalysisAgent 2-& 3}H)

Q@ *Project—aGls - 8 x
Dt Edt View Loyer Setings Dlugin Vectr Bt Dusbuse ieh Meh Progesing el

DEERRE O e e Ao EBaLIOR K-8 -&-%- o

BeV.Z2HBR J ; =Q = R 29-H B

e eT Atanomass 65 Spatl Ansys Agent o®
Qevtreo RequestPage | Reports  SokionGraph | Settrgs | Hep

» 1% Spatis Bookmarks
» [ Project Home

» (@ Home

=R

o A TOUTAT, asrosiesten, o)

@ GeoPackage wmm mhnm(} ‘addapLayer (fast_foods_sievabon_lays
/7 spatisLite ”
& posgesar by Ly
. sa0 Hava
» S50l sever s
® Ouce
@ WMS/WMTS
8 s
Cmemes |OEOSSEIESEEEE o 8N SR SRS - o 0 | A
8 Vetor Tie
E—

® wes
V) VIFS / OGC APl - Features
) ArcGiS REST Servers

Spataanalyssagent: St tminsted

Layers am
“AeTVE- BB
v 5
V% FottedRctmmansY : ot :
2 FotFaodElesstion — Fetures Tota: 2437, ierd: 2437, Selectect O ET) Selected tools: ‘native:addxyfields', 'nativeirastersampling’
~ V¥ PADIM / [ & g EFe PE R e
iyl .
7 pane =7 ope x v =
1 [oas | s s oo oz [
2 [omines 50074 node om0 0150800 -
- | Mensaus pr— - pr—— e — P Add new fields for x and y to the fast food restaurants layer, then
extract the elevation values from the DEM layer and save the results
o et 152011 node Tsses o210 w» e i
5 Moo a5 e o 027671000 w
s [om 259007 ode Tsserie soeeouoo 2
7 powstonpiz | 2 ode Errmer— » e o =
B
8 | Winger's 296295493 node -75.3430042000  40.0359804000 125 C:/Usersteas209/OneDrive - The Permsyhvania S(‘ukumvuINMDW Loadteia
o |CampusCome| 2020386 e ER—— S
| | ‘Send Request ] (et | [ o
S renes | v
n ‘Toggles the ediing state of the current layer Coordnate | %0.021°, 75.675° | ¥ Scale | 1:1516158 - | @ Magnifier | 100% 2| Rotation |0.0° 3 ViRender ®epscians @

0 QGIS 7ol LIME 218310 tisld(Fo) oz AP} ask= 2418 @46k, QGIS9)
dlofe] 2 Bx 24 7I's= s At ¥¥ee Aver A
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3. 3R AF Bl 7)E 24}

3.1 Vida GIS9] Aktivmap Z2AHE
[0 AT 2024.12.16. 10:00-11:00

O 74 vl AP

o Vida GISi= 20038 H[EEY} dinj=10] F7PH 7 kso] Adiiet A=, Aktivmap &5482

GIS T4 719&

o Aktivmap2 A<
Ax I7HAH 71eS

719 2R I A|IARIEAMS) 2 i
, T, A%, -2, fA] TEEE 1A

o gHgslo] Qluet AW, J1A) B IS

{Aktivmap T2 dlo]g F4 Q4>

[ BT Aktiumo B ]

GIS
VidaGIS

« Transport infrastructure management by line/ management unit/ block/ station with a detailed table of asset volume quantity.

+ Transport infrastructure management on map:
Unlimited management objects.

Visualize data on a map.
Exact location of assets

Detailed info, technical records, historical info of each asset.

VidaGIS Planet

Optical image RS

Manage

Monitor

SAR RS

Synspective

{AktivmapS ©]&3t 7IWAIE &2 A=)

=« Subjects of management: Transport infrastructure, transport, investment projects, violations, traffic accident black spots, houses, planning.

on map.

Tipén duomg st irm)
T e

Planet

al

= TPk ARe] A 4
P, 74 o

710

24

3D map

Intermap

=

LLeeseeeaeens e

asece:

Management object
classes of system

12



o Aktivmap2] AJ2ELS . Z A GIS 7S Zof

PostgreSQL 52| 7|&3t A= 25

S

BR2517] €159 Geosever, Redis Server,

{Aktivmap A|2®] LX)

|

AktivMap
appsettings.jsen (acelat.json)
appsettings.common.jso

I [ ] I

I Authenticate ‘ [ Asset | MQ [
{5y, downioad, notify)

A9PP o

Geoserver ‘ { Redis Server E——— HubCEI’Iler
! l _|_ 1 1 1 1

o i . [
PostgreSQL Redis Monitoring | Asset ‘ Download H Sync H Notify ‘
PgBouncer ¥
[:<{ Minio :

Administrative | | Mobile I

¢ Aktivmap uses a series of the most modern ‘*
and advanced technologies today. (b Geoserver jOC er

e The combination of multiple technologies
allows the system to be opened and

e A ( H Y Leaflet g

customized quickly, increasing the speed of Z W Z —
system development, data upload speed, and PostgreSQlL_ . OpenLayers
system performance.

NGiMMX £ )2sperReports
kRabbit
)

XeX> React e ® python

32 @42 7] OGC 3D AH|A 7l&
O €A]: 2024.12.16. 15:00-16:00
O A miel 3ARg
o AATHREZE 7199 OGC(Open Geospatial Consortium)- 321 Z7HIR B
P o= 3D TilesE Yok, AlZfe} AH|A0t o7 TRt Hioly Ao AAP| 7Fsshes

7l

13



{OGC 3D Tilels &7

3D Tiles - A standard specification announced by the OGC(Open Geospatial Consortium)

Designed for streaming and rendering massive 3D geospatial content. (3D model, Points Cloud, etc.)

It defines a hierarchical data structure and a set of tile formats which deliver renderable content.
It does not define explicit rules for visualization of the content. A client may visualize 3D Tiles data

however it sees fit.

2% 7 Hg 3

{Optimization method 1: 3D tiles with a more parent—child structure)

AN T
| Tile | ‘ Tile I | Tile | Tile

e v ] ‘
Tile 31 Tite 32 Tile 33 Tile 34

4 ’ vy
Tile Tile Tile Tile Tile
Y Y v 4 . il a
| Tile 31_1 ] | 'rileIz_:. I | Tile'33._1 || ﬁler_x | IEI

v v
| Tile31_0 ] | Tile32_0 | | Tile 33_0 ” Tile 340 |

v v v
| Tile31_2 ] | Tile 322 I | Tile33 2 | l Tile34 2 I

(3D Tiles generated by other software) (3D Tiles generated by mago3DTiler)

{Optimization method 2: Batching optimization)

i, [ [ [ [ [ ] o
vertex [T W% o Array Buffer Optimization
el A L H R R

:
vertex:
% o= [el=]s [T

d&

mesh

fal=31
mesh

vertex

o % [TITIEITIE0T] -~

mesh  normal
vertex ‘RJGIB L) KJGIB A ssnsss:
color | 11111 11111

(3D Tiles generated by other software)

0~b[1] 8 ph)e1mbi2) ZEV pIN-1]+1~bIN]

mesh

(3D Tiles generated by mago3DTiler)

14



{Optimization method 3: Texture memory optimization)

> @ Texture Memory Optimization

N Textures - ‘ 1 Texture

(3D Tiles generated by other software) (3D Tiles generated by mago3DTiler)

o AmAe} e 3'}% %J@EPJ g2t 71zl Hlste] H4] Hlole B < (point cloud)
-§o] Sl w2t ol5 dlole e &t Ve N &
HIBP 3RY FTRPEL A3} B
+ Distribute points according to the area
and depth of each tile.
= Reduce data size using quantized
coordinate method.

= Use fewer points by adjusting pixel

size during visualization. - .
Points belonging to different tiles (distinguished by bounding box and coloring)

Display the same number of points with different pixel sizes.

o A Holel AP] ¢ HIRke 37t it maste, Alisle] hsiol 2SI 4P
Slslo] 37191 A 0} o] F2 A1} volelg ARde] PESt, Fe] wet Ao
75 olElg olgslo] AZlsh A ATl et 24

3.3 Y& Mspace?] Txd EY &8 AH]
[ LA]: 2024.12.17. 11:00-12:00
[J A4 Room34-1102
o Y] Mspace= A Y EE Hof HEL 2-8-2 ffoto] 32kl FAE 7|5te] 7H

15



EAIE AAETE 28510 F=551aL, o] Igeld Eact dolsutolzzl Ve A

Oscillation
Analysis

o AutoCad AFe] Rabbit, Civil3D 59 SWe] oS dgdtol 321 I EE JL=551=
71 S [FCe} CityGML 7] tllole] ¥igh Z& 7[gtoz sid

o Y& FEWFHoN T T EFE Z2AES} dAlsto] S5 7o A 2oF EA
%OF S TSR 2o Hlo[elE AT g5 & e EHE S 5EE Ve Y 54

3.4 F7HHE HlolE Q] AlFTt FFEER T AH|A
C] 9A]: 2024.12.17. 09:30-09:45
] A4 Room34—-1102

o Y& A Aot T2 talRt FHIE O] AAIE HolE7F 5] el wiet ofF HlolHE
anHoz sk €I’t SpatioTemporal Asset Catalog (STAC) AH|A HQ

o STACE 37FE 7iHF 9 752 913t FAIR ¥2](Findable, Accessible, Interoperable, and
Rewsable)}& A&5E7] 9f5l0] M= tlo[8] ARgAL Bast FHE avpalos HAsIT st

T Sl Al AARA AEEY =

16



18949 STAC MHlA 3 E djo]g FeE] 1£X)

STAC ltem
/7~ GeoJSON :
s \ @tac version \
| inherit from stac extensions
id links
type _l_ assets
bbox
geometry —> analytic ----COG
_ — visual - ---COG
properties —— udm ---- COG
—> datetime ——thumbnalil
- ted
— oeated . /
— constellation
\ L, mission

o @AY Himolkh= STACZT GISTDA Al =] S i Fa A9 A2l 21851 Q=T
€ A9, @ &F 2 7hE At ded Ak HolHE TiERIsl] AHl F

3.5 SARYd= oFeet A HUET
[ YAT: 2024.12.17. 15:00-15:30
O g4 wiel SJAFe

o ZMARIA wbgE olgRt ARl T Bel o B VIR dde T e



SAR(Synthetic—aperture radar) §1dG43<e] &8o] S7tslal U

o FUES ZA]o 2 347k 27t (Earth Observation)-8 SAR 9JA]4e] Ego] Z71slo
mh} SAR S AFks = = S https://dataspace.copernicus.en) & & 7]<0]
S7I1Eel whet 28 #H S

{Copernicus H|°o|g =

=

EA A A-F5H= Sentinel YFFE A

Sentinel-1

The Sentinel-1 mission comprises a constellation of two polar-orbiting satellites
operating day and night. These satellites use C-band synthetic aperture radar
imaging, which allows them to capture images in all weather conditions.

Sentinel-2

The Copernicus Sentinel-2 mission consists of two polar-orbiting salellites that are
positioned in the same sun-synchronous orbit, with a phase difference of 180°

It aims to monitor changes in land surface conditions. The satellites have a wide
swath width (290 km) and a high revisit time. This capability will support monitoring
of changes on the Earth's surface.

o Python 7|5te] S2h¢E Hlole] AHIAE Algdtezn tie tlolele] A2 9 #4<
At s 7Tl 27k el ARselal 9le, ¥ arFE Sk Al

{Copernicus Jupyter Notebook AH|A 3}H)

BN console
[ o L A L~

Other

1
»
a
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3.6 QEAA FIE ATYE YA}
[0 A]: 2024.12.18. 10:00-12:00
O 2 Q] S3AF
o SYAlel TrAwjo] 2T sl It TRl =9
— SAR /3] &8 B = A9 33k s HA=0] B et 914932 AlE?t Copernicus
Data Space Foosystem Datas- APl 7162 885101 F&310 Hole] 2H Hijks: 571 A eslo]
T AT 2RI 4= Ql= o (hetps://github.comyGaia3D/mago3d—doc/blob/main/fossdg/
guides/english/2_Processing Guide_En.md)2 A, & 7|& =]

- SAPYE Zobol gigs o] el &gt vl AT e gl Vls ARE #RIT 4 Q=

1—

o Product v  Solutions Resources ~ Open Source v Enterprise v  Pricing Search or jump to.. Sign in ‘SlgnupJ

=] gladcolor / LLM-Geo  Puslic £\ wotifications Y Fork 53 7 star 307

<> Code (© lssues 11 Pullrequests () Actions [ Projects @ Security o Insights

P master - ¥ 2 Branches © 0 Tags Q Gotofile <> Code = About

Ne description, website, or topics provided.
§ gladcolor Update READMEmd 273b15b - 2 weeks ago  {0) 151 Commits
I Readme

S Address_extraction

88 CovID-19

B COVID_death_rate 11 months ago

B REST_API

Report repository
W _pycache_
B images Add files via upload Releases

relases published

ed

B8 interactive_visualization country boundaries.

Added the simplified shapefile for Case 1

M overlay analysis Packages

19
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+5HE 1PC ?lﬁ_ L AIRBUS A380-800
) ME
BKK ICN
Suvarnabhumiintl Incheon international
Terminal No: - Terminal No: 2
18DEC24{4)21:30 (Locai Time 19DEC24(S)04:45 .-
M(RIEEA) ofeteey OK (22)
MKEOZRKS SBARVIR -~ 14DEC25
1PC 1L . AIRBUS A380-800

Amount paid Date paid
B&, 700, 00 Dec 16, 2
SUMMARY

FOS34G Asia 8700 = 1

Amount charged

WENUE Ticker Number

1806200333265

@
BKK

Suvarnabhumi intl
Terminal No: -

Feceipt from fossdgasia

Receipt ¥1377-7423

024, 11:46:59 ahkd

Providid by, TI”’ ﬂ f
Hxrgrg A Wl

oy wuel 12024 128 05%

P Bocking Referencs
657DE2
O S: 6STDE2
Operated by KE
KOREAN AIR
HEAT gAIzt
s}fipAssuiga_lﬂ 2286
iﬂ-l‘.‘i! . 32E
Seat Num
O z: 6STDE2
Operated by KE
KOREAN AIR
YA SAJZH158
SKYPASSOIZBIK| 7755
Milk
it 0k

Payment method
MasterCard - ga29

B8, 700,00

B8.700.00

[f vou hawe any questions, contact us at sarawut. art@grmail. comn.
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