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Research Roadmap on Cadastre &
Land Information 2018-2025
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Challenges - Racing

Against Time &
Significant increases of Land Titles \ R
Significant Threats of Massive Unmapped Ti?ggs 7

191.2 mio ha R
74,957 villages N
513 districts/cities
38 Provinces
Min. 126 mio. Land parcels 2019

Participatory =
Quality Improvements

19 = 7__ Technical Guidelines Big Challenges:
The National Asrarian Princi IIéand registration K4 (Unmapped titles: Unknown Boundaries, subject registered)
© Nationa grarl neip K3 (Unfinished registration: Mapped Boundaries, subject not registered)
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Remedy to the Challenges?

Survey Tanahku

Kementerian Agraria dan Tata Ruang

Badan Pertanahan Nasional
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Smart data collection

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

participation (agreements and validation) Land
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LADM-compliant Field Data Collector
(Same Time — Same Place Interaction)

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

ISk To Collect & Upload Party, Underlying Right &

Kementerian Agraria dan Tata Ruang

L SR v Spatial Data for Land Registration Purposes

Party

LA_Party

'.m‘ Spatial Unit

that complies to LADM standard (ISO 19152:2012)

i 1CS » 35> 35.240 » 35.240.70

LA_SpatialUnit

1SO 19152:2012

Geographic information — Land Administration Domain

Model (LADM)

LA_RRR

seveLopmen GLAALS

LA_BAUnit

This standard contributes to the following Sustainable Development Goals:

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

surveyors, Land Use Policy, Vol 104 (May).
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Collaboration Mechanics of Cadastral Survey

Interactive

Communication Coordination
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Modern Survey + Collaboration with AR/VR (MR)

» (Cadastral Databases

= Sensors (GNSS+Finger print+Camera+...)
= Web Communication

= Realtime Capture (2D + 3D)

Goal:

= Developing AR app for Field Officers
= Developing VR app for Owners &
Mediators
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Collaboration Mechanics in Cadastral Survey with AR/VR

AR/VR
Collaborative Environments
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Immersive Technology with AR/VR (martechtoday.com)
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Research Framework & LADM Implementations?

AR Users
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Application Data Flow

{4; .} caamEan:

CityJSON CityGML LOD1, 2 export to
; : gml/json format )
C'tyGTc')‘r/nf:tyj SON | 3D ([I)_gt; 1M;d§)l'”g 3D Data Acquisition
Import CityGML/CityJSON LODS3 directly export
data to datahase with: to 3D model format
3DCityDB Importer- ,| LOD3Building
Exporter (3D format: obj/fbx/gltf)
LOD2 Building Ul devin Unity
4 2D City DB » (CityGML/CityJSON Game Engine
Cloud Server (GCP) format) .
» VR Visualization
PostgreSQL +
. PostGIS
P?%;tGIS 3DCityDB » AR Visualization
A Schema LOD1 Building
Land parcel (CityGML/CityJSON
format)
PostgreSQL Schema >
— — Land Parcel

') (GeoJSONformat)

Google Cloud Platform 3 D
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Land parcel Schema
| | Land parcel, spatial

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)

Procedural Generation of

v

d Parcel and Spatial Plan
Zone

plan (*.GeoJSON)

Google Cloud Platform

Call LOD2 buildings from DB

(GCP)
LOD3 Buildings

(API, streamline from DB to Unity)

Import LOD3 as

(3D format: obj/fbx/gltf)
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GameObject
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Virtual Reality App

»

us
ﬁgrpdpek?

NDONESIA JAY

N UNIVERSITAS
%) GADJAH MADA

o kedair

Kementerian Pendidikan,
Kebudayaan, Riset, dan Teknologi
Republik Indonesia

Land
3D '\!/Administrution

12th International FIG Workshop on LADM & 3D LA
24-26 September 2024, Kuching, Malaysia

Fic




VR a

€ APK Kota Baru - SampleScene - Android - Uni
File Edit Assets GameObject Component Services Jobs
BFfFA & ©
# Scene @
Frivet v

022.3.18f X11 >

Window Help

= Hierarchy

> Animator
w #r B me G t+-

-
% SampleScene
— ¥ a4 67 Bangunan Database Controller

@ APK Kots Baru - SampleScene - Android - Unity 2022.3. 11>

File Edit Assets GameObject Component Services Jobs Window Help

OFA~r &

# Scene @

Hrivot» 7 9] 0@ | C LI
R

= Hierarchy

g+ B my G- t+- ~
7]

= e a @
@
7]

z

i

) | ermy | )

mmn | non, |

maann A

poT L

o Game

Game ~ Display1 v Free Aspect

AR R )

instance have been terminat 10 being run from another SDK. P

€ M ultiple ADB ser

Kementerian Pendidikan,
Kebudayaan, Riset, dan Teknologi
Republik Indonesia

mpus .
guvess, Kobeka “LJ® kedai

INDONESIA

oy

3 i @ Inspector
7 -
.. W@~ XROrigin (XR Rig)

® Lighting

" Tag Untagged -

2
3 i @ Inspector ® Lighting

=

"’ ¥ 01.01402

Tag Plane

Prefab @01.01402

Overrides

Fly Mode

8 Console

v Layc A
© Animat b & i

Layer lgnor

a

B Console

unity

1t person view
Bird eye view

First Person Mode

pr
\|

e
5

30 5%

Land
Administration FIIG

12th International FIG Workshop on LADM & 3D LA

24-26 September 2024, Kuching, Malaysia



- LOD1 Building
4 k?.m.sﬁ,'w Wireframe

itude

12 racy: 0.851844m

udeprasioom 1
Agcugacy: 0.50m

ntation Yaw Accuracy: 2.3'/

o ey =
= * A

- g R ‘

Layer Data

Layer 2D

Batas Administrasi Bidang Tanah Pola Ruz

GADJAH MADA M (=] rd e Kebudayaan, Riset, dan Teknologi

AYA
INDONESIA JAY Republik Indonesia

Land
SRS A Kompukso kedqi & Kementerian Pendidikan, 3 D Q A d m i n i St r u t i 0 n H

12th International FIG Workshop on LADM & 3D LA
24-26 September 2024, Kuching, Malaysia



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
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Dashboard & AR app

DASHBOARD REAL-TIME VIDEO STREAMING

Refresh &

. : " VR
LiveStream Kolaborasi Survei Lapangan i“

Inah, tetangga, petugas, dan pegawai BPN LiveStream Penunjukkan

1)4 Neighbour

Batas Bidang Tanah

http://ugm.id/dashboardpadanan



VIdeo AR Landscape.mp4
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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.

. \Iﬁ_l.legaISpaceUtiIityNetwork, 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 istatus, 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).
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