oI kedai 3D@Lund
Kampeko Administration

INDONESIA JAYA

~ w Kementerian Pendidikan, 12t International FIG Workshop on LADM & 3D LA
g/.\g Kebudayaan' Riset, dan Teknologi 24-26 Septem ber 2024, Kuching, Malaysia
== Republik Indonesia

~, Design of Mixed Reality Applications
- for Visualizing Integrated 3D Land
Information Services
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* Research Roadmap & Motivation PETNN;' AMAplD -
LADM & Research Methods

3D Land Information Services

AR/VR Development

Work in Progress & Concluding Remarks

http://ugm.id/arpadanan
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Research Roadmap on Cadastre &
Land Information 2018-2025

Pilot

( )
Kadaster PaLAR &
Survey Tanahku &
Forensic Cadastre

Cadastre Apps

LADM-based Surveying Apps
with ATR/BPN (Survey
Tanahku);

Q
GADJAH MADA lh$1erdpe|<0

INDONESIA JAYA

Kementerian Pendidikan,

i@g Kebudayaan, Riset, dan Teknologi
Republik Indonesia

Pilot
4 N
ATR/BPN&
Higher
Education RG
0]0]0]10]0)

3D Cadastre
Pilot Project 3D Cadastre;
3DGeoSmartcity; AR/VR for
Land Information.

ﬁgbkedai

PADANAN RG
Pilot Inovation Intervention
) )
3D Land
GeoAl value & Information LAS services &
building @ Integration & Digital Twin
generation Monetization

Cadastre Al

Quality Assessements &
Improvements (PEREKAT),
GeoAl for LOD-1 & DTM (Geo-
CARTA) and valuation
generation

00000

Cadastre AR/VR

3D Integrated Land
Information Visualization
Land

3D @Admlmstrunon

12th Imernatlonal FIG Workshop on LADM & 3D LA
2024,
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Challenges - Racing

Against Time :
Significant increases of Land Titles \ R
Significant Threats of Massive Unmapped Tiﬂgs :

191.2 mio ha by OO
74,957 villages -
513 districts/cities
38 Pravinces
Min. 126 mio. Land parcels 2019

Participatory
Quality Improvements

1961 Technical Guidelines

Big Challenges:

1945 1960

The National Asrarian Princi ILand registration K4 (Unmapped titles: Unknown Boundaries, subject registered)

_he ationa grarian Frinciple K3 (Unfinished registration: Mapped Boundaries, subject not registered)

independence

Title t titled Valida ‘alidated T|tIe.d tltlled Valida lidated
85 mi io. 70J mio.

5T m ’ mio.
(45% " 5%)

40J mio.
(70% (30%)

Significant Increase

(67% %) (829 %)

Number of land parcels Number of land titles Number of land parcels Number of land titles



Remedy to the Challenges?

Survey Tanahku
Kementerian Agraria dan Tata Ruang
Badan Pertanahan Nasional

Smart data collection
Yes, partly (accelerating data collection)
but not always accelerating job done

participation (agreements and validation) i
'@' UNIVERSITAS Ko p Kementerian Pendidikan, 3 Q A d ministration EH
%?zg GADJAH MADA 4 N o o N sgAeJ!‘SAO ﬁ:sﬂgmz:o:'::; fon Tekolog! : ked el i 12 International FIG Workshop on LADM & 30 LA




Survey Tanahku

LADM-compliant Field Data Collector
(Same Time — Same Place Interaction)

Developing a Mobile Data Collector to Enable
Government Surveyor & Para Surveyors

Kementerian Agraria dan Tata Ruang TO CO”eCt & Upload Pa I’ty, Underly'ng nght &

Badan Pertanahan Nasional

LA_Party

Spatial Data for Land Registration Purposes

~poty [ 1 RRR L ] spatal Unit

that complies to LADM standard (ISO 19152:2012)

LA_SpatialUnit

LA_RRR

LA_BAUnit

Aditya, Ary Sucaya, Adi (2021). LADM-compliant field data collector for cadastral

surveyors, Land Use Policy, Vol 104 (May).

1ISO 19152:2012

Geographic information — Land Administration Domain
Model (LADM)

SUSTAINABLE G.-“"n. S
DEVELOPMENT ?’fm‘"AL
This standard contributes to the following Sustainable Development Goals:

BEDDE




Collaboration Mechanics of Cadastral Survey

Interactive

Communication Coordination

#pelsl

Traditional
Cadastral

Survey focuses
only on ST-SP

Underlying
Ownership
Documents Different Place

Different Time

Same Time



Modern Survey + Collaboration with AR/VR (MR)

= (Cadastral Databases
= Sensors (GNSS+Finger print+tCamera+...)
= \Web Communication

= Realtime Capture (2D + 3D)

v’ Live Dashboard

Goal: i

= Developing AR app for Field Officers imigg” e

= Developing VR app for Owners & STSP DTSP i e
Mediators =9

T ——
Sentuk lanakbe -

v Participatory O

Plotting _

) YM“” ( o sertipikat
| ( $
ollaboration il e



Collaboration Mechanics in Cadastral Survey with AR/VR

AR/VR
Collaborative Environments

MIXED REALITY SPECTRUM

=g

360 “spherical” video
on laptop/deskiop 360 “spherical” video
on mobile Mobile VR through

<’

Google Cardboard Mahile VR through
Head Mounted Display PC-Based Headset VR

EL OF IMMERSION o
L > Land IrR)rmation Requester
DEVELOPMENT COST > (Notary/Bank/Insurance)

Immersive Technology with AR/VR (martechtoday.com)
20257




Research Framework & LADM Implementations?

VM_SpatialUnit SP_PlanUnit

Location-Based
Augmented Survey for land professionals including
private cadastral surveyors, land valuers,
insurance officers, property brokers

3D Data Acquisition

2D Multitheme
Land Data

5
[
[
H

[resmmmmmme——e————n

e e v

@
& ol
: z LBl S A 7 o fivawasine i
g Bl esemsomssisemsmaeien S8 ; }
5 = =S - :
7 E § S Augmented Reality = Virtual'Reality
3 @i 5 ' -, H
2 A  (AR) g d| (VR)
HJ

D Wireframe

Property 1D ( Land Inf 3
20 Pixelization / AR Application
Augmented | == - e -
e GNSS+INs | [Reality Tocis
Camera Sensors  Positioning System
R— ; 2D Pixel Map \ Mapping & 3
\/ — L - Visualizati
photos & | Edgedetections \\DTM*+LOD2+  3npa; '\ 3p wireframe (LOD 1) " '5":_ o’;f;'o" Data Management | |2
point clouds | ground extraction 2D Cadastral | conyersion /| 3D Buildings (LOD2) 7 =3
data + Boundary 1D N + Property ID ! Authentication Service! g firtual Reality for public and business users
T T o including notaries, valuers, bank officials,
: : S insurance officers and market investo
LA_SurveySource LA_SpatialUnit LA_RRR

.%@. GADJAH MADA r ek? Kebudayaan, Riset, dan Teknologi

\NDONEST Republik Indonesia

Land
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12 International FIG Workshop on LADM & 3D LA
24-26 ber 2024, Kuching, Malaysi.




LA_SurveySource

Orthopotos +
LIDAR

125m 375m q

CiP US KementerianPendidikan ¢ g A i i
SaPN UNIVERSITAS — KampP } , . ) =7 Administration G
(S8 GADIAL MADA Merdeka CVFY) bt s, an T ‘r kedai

Republik Indonesia

INDONESIA JAYA

12' International FIG Workshop on LADM & 3D LA
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___Application Data Flow

{q ‘} SR

CityJSON CityGML LOD1, 2 exportto
2 ; gml/json format )
CltyGTc)L:n?;'iyJSON « o (Ii)_gcg:dgdg)lmg “ 3D Data Acquisition
Import CityGML/CityJSON LOD3 directly export
data to database with: to 3D model format
3DCityDB Importer- | LOD3Building
Exporter (3D format: obj/fbx/gltf)
LOD2 Building Uldevin Upity
i 30 City DB (CityGML/CityJSON Game Engine
Cloud Server (GCP) format) o
» VR Visualization
PostgreSQL +
PostGIS
P%\itGIS 3DCityDB » AR Visualization
Schema LOD1 Building
Land parcel (CityGML/CityJSON
format)
PostgreSQL Schema »
— — Land Parcel

l) (GeoJSON format)

Google Cloud Platform 3 D Land
/{T: - UNIVERSITAS Om us = ementerian Pendidikan, A d m i n i Stru T i on G
Mﬁg}; GADJAH MADA ﬁerdpekv? kedai ‘_«%2 Kebudapaan, st don Tekroloi

INDONESIA JA Republik Indonesia 12' International FIG Workshop on LADM & 3D LA
24-26 2024, g,




Application Development -

Service & Ul Development

Unity Game Engine

Creation of Ul, Menu,
Minimap, Tools of Game

Call LOD1 buildings from DB

(API, streamline from DB to Unity)

User Interface

v

Procedural Generation of

Land parcel Schema d Parcel and Spatial Plan
o || Land parcel, spatial £0nS
plan (*.GeoJSON)
P e t q I n Goog[e Cloud Platform | CallLOD2 buildings from DB
(GCP) (API, streamline from DB to Unity)
> Virtual Reality App
LOD3 Buildings 4 Import LOD3 as
(3D format: obj/fbx/gltf) i GameObiject
3 D Q Land
mpus 4 . menteran pendidikan Administration
B OIS, STeko “r kedaireka @) i,
INDON ESIA JAY. Republik Indonesia 12th Izl‘lll.ezrenatinnal FIG ;:g;k'snnp Qn:ADM &3D LA
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&) APK_Kota Baru - SampleScene - Android - m‘zz]lm[xib

File Edit Assets GameObject Component Services Jobs Window Help

© APK Kota Baru - SampleScene - Android - Unity 20223.18f1 <DX11>
File Edit Assets GameObject Component Services Jobs Window Help
QA &

UNIVERSITAS K@M P
GADJAH MADA Mer r!e_l_(l?

®

Kementerian Pendidikan,

Riset, dan Tek

Republik Indonesia

© Anic

15t person view
Bird eye view

Land
3D Q Administration

12 International FIG Workshop on LADM & 3D LA
24-26 2024, i i




LOD1 Building

y
s coofBC - Wireframe

Layer Data

Layer 2D

Batas Administrasi Bidang Tanah  Pola Rue [

D Land
UNIVERSITAS ~ Kampu$ ementerian pendidian 3 Q Administration G

GADJAH MADA Merdeka kedai % romamisiemin A

JAYA th 5
INDONESIAJ i i 12" International FIG Workshop on LADM & 3D LA
Republik Indonesia ot 2004, iho, 5




Ul/UX Features

AR Camera Overlaid with LOD O (parcel) and
LOD 1 (Building space)

3D Measurements (Planimetric & height)
Attributes of Multi-theme Land Information-
2D map layers: Spatial plan, cadastral map,
scoring map related to land interests

Field Observation Feedback (connected to a
dashboard)

LOD 2 and LOD 3 visualization of on-surface
infrastructures & buildings

Bird eye & First-Person View Alternatives
Attributes of Multi-theme Land Information &
Scoring

List of nearest public facilities (x5km)
Feedback Form

Virtual Reality App

Land
e Pl
G' [CJLI;I]ID\fE]]%]SlIJ[‘:SDA aoe'p eko } kedalﬁ'@k@] % KemeJntenanPendldlkan . Adm"‘"strutlon F G

y Riset, dan Tek
Republik Indonesia 12 hI l national FIG W k ho| op o LADM & 3D LA




Dashboard & AR app

DASHBOARD REAL-TIME VIDEO STREAMING

Refresh &

: : . VR
LiveStream Kolaborasi Survei Lapangan Ia‘

emilik tanah, tetangga, petugas, dan pegawai BPN LiveStream Penunjukkan

Office ™ & [) - |
& Neighbour

Batas Bidang Tanah

http://ugm.id/dashboardpadanan




Work in progress and remarks

« 3D data modeling challenges : need to consider the production cost vs. cost-benefit &
monetization prospects

* Land-pixelized information for location scoring and monetization is feasible as
services fed into AR app

* Representing LADM LA_SpatialUnit & SP_PlanUnit & VM_SpatialUnit

* LA_LegalSpaceParcel and LA_LegalSpacebuildingUnit have been sufficient with LOD 1 on AR
screen.

. \I7,§_L|egaISpaceUtiIityNetwork, LA_LegalSpacelnfrastructure can be more useful to be seen with
glasses

* SP_PlanUnit and VM_SpatialUnit inserted into each and every LA_LegalSpaceParcel
* 3D Visualization of 3D Integrated Land Services &status,_tax, value, development
license) can be blended into AR camera as LOD 1 & attributes; while integrated
representation into VR glasses require more computing resources and more use-
cases’ validation (with more user tests).
B Land
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