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Introduction




The Queensland Cadastre

= Parcels with 3D geometry - since 1997
= Cadastral map - 3D parcels

= 3D survey plans are stored as paper drawings/PDF

files
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*The Queensland Digital Cadastral Database (bCDB)
has a long tradition and the biggest amount of data
available so far
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Data

= 2D cadastral parcels (from Queensland Cadastre)
= 3D survey plans (fron="==s=slaadOadactuadaitbonda—
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Data Encoding Results

3D parcels form building format or volumetric survey plans

A
2D Parcels

Volumetric parcel
from below ground to
200m above

Volumetric parcel
below Building
Format parcels

Building format
Parcels

Volumetric parcel
above ground




Data model

= light oran? =
existing tables
red = new —

= blue = LADM
'Views'
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smodel views arnidel views
QC_SpatialSource OC_SpatialUnitGroup
QC_Versoned Object
Plan QC_Versioned Object
Segmant
+  Plan_Nr:char(12)
+ Source: bytea + Spgment_Mr int
4+ Source Type: vaschar + Locakity _ID: short
+  Phan_lmage: byted 20C_VersionedObject
+ Plan_image_Type: vanchar +  Creating lock_nr: int
5 + Destroying Lock_nr: int
+ Creating_lock_nr: int
+  Destroying_Lock_nr: int 1
0.1 emodel views
QC_SpatiaiUnit
amodel views o
0OC_BAUnit o
OC_Versioned Object
QC_Versioned Object Parcel
Lot
+  Segment_Nr int
+ Plan_Nr: characten{12) # Parcel_Nr: shon
4 Lot _Nr character(5) +  Locality_ID: short
O Version edObject 4+ Reserve_Nr: int +  [Parish_ID: short
c_Right +  Tenure_Statws ID: charscter(2) +  Agturacy _ID: short
+  Surveyed_FG: character +  Parcel_Type IOt character
+ RID_1:int + Lot feen AM: double + Coverage_|D: character
+ RID_2:int +  Excluded_Area_AM: double + Pamel_Indicator_iD: shornt
+ ParylD: int t_________...-—-"'"":+ Lot_Valumme: double + Plan_Nr: character{12)
+ Plan_Nr character(12) [~ + Parcel_Count: short ‘;\“—-\+ Lot_ Nr: characten|5)
+  Lot_Nr: character{S) 0 Versioned Objiect L PrEmany_Name_ID: int
+ Unkt_Mr: charactens) +  Creating_lock_nr: int + Centroid_Lat- double
+ Description: varchar + Destroying_Lock_ni: int + Qentroid_Lon: double
+ RightType: character waddkds + Centroid_Z- double
:ﬁ_mm + . Unit. Ni character(s) +  Calc_Permeter: double
+ Creating bock_nr:int +  Calc_Ared: double
+ Destroying Lock nr: int +  Cale_Volume: double
+  Linestybes: vext
+piD | o.* A+ P_Shape: Polygon2D
QC_Versioned Object 1] o VersionedObject
Polyhedron_Face + Creating lock_nr; int
afrodel views bR el +  Destroying Lok _nr: int
0C_BoundaryFace x jectil:
+ Sepment_Neint s
% Farcal i shart + Obpecud: serial
+panyiD 1 b e N IS +  Unit_kr: character5)
ac. 4 FaceMame: varchar + Unit_Part: charactes(5)
ac_Pam + Centroid_Lat: double
+ Centrodd_Lon: double
+ Pt + Centrobd_Z: double
+  PartyMame: varchar + A M:double
+ PartyType: characten|1) + BV:double el vews
; h £ double OC_BoundaryFaceString
20 VersionedObject + G
+  Creating_lock_nr: nt ¥ D.¥:double
+ Destroying Lock nrint + Calc_Perimeter: double
+  Calc_firea: double
+ P_Shape: Polygon3D
+ Footprint_FG: char
+  Lnestybe: char
=0C_VersionedObject
+  Creating_lock_nr int
+ Destroying Lock_nr: int




Prototype - Current Version Schema

SERVER |
Network CLIENT
Web server Prolocols/encodings Web browser
{Apache Tomcat) I »
DBMS
PostGIS | (GeoSarver) Cesium JS
(WebGL)
KML _]
flas
WFS requestiresponsa
Pre- coski phase
| | Encoding
“———» software
| _{Jau -El}dﬂ]:_
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http://pakhuis.tudelft.nl:8080/edu/Cesium-1.43/Apps/3dcad/

Suitable Platform Selection

Cesium JS - WebGL
based open-source
JavaScript library to
create 3D geo
applications

Cesium has active
forum to help
developers

Sandcastie: live code
editor and example
gallery
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Cesmm Feature Selection (hlghllght)

g~ ——

FaSto01.21

= User can click on feature and get information about it
(currently the feature does not get highlighted)

= KML support in Cesium JS is quite limited (JSON, gITF better?)
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Visualization with Interactive Elevation

Elevated
surface




Usability testing
Four main phases

1. Define goals and tasks to be performed
2. Recruiting users

3. Create a questionnaire

4. Process results
and obtain feedback

5
TUDelft




Usability test:

Tasks performed by users
1. Navigate through the viewer, pan, zoom and
rotate view to get familiar with the controls
2. Change the visibility of layers
3. Visualize an parcel

4. Visualize information about a single parcel, i.e.
ownership information, and unit/lot/plan number,
etc.

5. Search for a single owner and visualize all the
parcels owned by that person / party

: MSc Geomatics students and staff
(June 2018)
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Usability test
Questionnaire and Results

Flease perform the Toflowing Bat of tasks and give us your feedbach. Male: each question
intveivis B Drectical 155K 10 e corfled ool o The praboiype LS, after (ol & fr quasticons

@ Yes. | am very familiar with Cesium

Peeed] 102 Eot et

Deseriptaon Jﬂ
Please maks s you haws & wodkdng byigmast » Dpse tha following link on your web
uMwmemw-Wa.wm-wﬁ . . I -I“ .- mmr Hh m J‘E‘. I
Ladraposidcad). Belom testing mone advanced functionaliies, it is 1o get tamiliar
\wth the hatie: mavigasion fools and view comasls. have used it a few timas.
Mot [t b BUGESTE 10 S 8 MouEe ® | hawe haard about Casipm JS bt
+ Task: Navigate to the Brisbane Airport and check where itis 10 ol vl LSed i1 Difong

located with respect 1o the river. You can do this in two ways,
if you know where the alrport is approximately located just
pan and zoom to the location, otherwise click on the magnifier
icon and type "Brisbane Alrport, Australia®, *

@ MNo. | do not know Ceslum JS al ai

South

Sauth-East

Brishane does not have 2n airport Aviiigs LAitlinn Farsgn
@ WNorth ¥ 27 [ 8 poinis 4 / & points 2 - & points

Opinion: Can you easily navigate through the viewer? Are the
controls intuitive?

Total podmts distribartion

Yeg, the controls are very similar to other CAD programs, making It intuitive to
work with. However, it is difficultimpossible to understand whena north s [4]

without @ compass to Indlcate. 3
-]
Please, give a grade on a scale from 1 to 10 to the usability of "
this functionality. * 5
= £
1 2 3 4 5 & 7 & 68 10 —
Extramaly low ® Extrermady high " 0 1

usaiiy usability




Implemented Improvements

. 2D and 3D parcels elevated together
. improved parcel search by owner
multiple rights/owners per parcel

more direct feedback

. back to initial position

. improved (slow) responses

Same parcels, elevation 200m Switch 2D parcels onfoff
Search for parcels owned by " , 251 5?— 41

Lot 835 Plan SP192733

CLEM JONES TUNNEL (CLEMT)

seg/par = 25157/41

Parcel type; VL

Create = 2015-11-30 16:07:04.0 (2495105)

Get administrative info

objectid |segment_nr|parcel_nriparlyname

467896525157 4 SP192733835 Senior, Mr & Mrs

4678988|25157 41 Clem 7

4679034|25157 41 SP192733835 Senior, Mr & Mrs
467903525157 41 SP192733835 Senior, Mr & Mrs

@cesum W e e, e e S

attribution

Feb 019 12:00:00 UTC




Second and Public Usability Test

= from 8 November to 22 December 2018
= 17 members of the FIG Working Group 3D Cadastres

= Background of A
test persons W

= Familiar with
Cesium JS

@ Spatial professionals related to
cadastral applications (land surveyo...

& ICT professionals related to cadastr...
@ Researchers in the field of 2D and 3...
@ Students of Geomatics/Geodesy/G...

@ Yes, | am very familiar with Cesium
JS.

@ | am a little familiar with Cesium JS, |
have used it a few times.

‘ @ | have heard about Cesium JS but |

have never used it before.
@ No, | do not know Cesium JS at all.
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Results second Usability test
user Appreciation and score

= Section #1, Navigate (pan, zoom, rotate): 7.4 (was 7.7)
= Section #2, Switch layers on/off: 7.9 (was 7.2)

= Section #3, Visualize underground parcels: 6.9 (was 6.2)
= Section #4, Get parcel information: 5.6 (was 7.5)

= Section #5, Find parcels owned by person: 8.2 (was 6.2)

Average Median Range
= On average users i o 4/5 points 1-5 points
achieved correctly

(was 3.7) out of 5 Total points distribution

tasks 6

# of respondents

3 5
TU Delft 0 1 2 3 4 5
e ponts scored




Evaluation by test persons

"Ne ‘e Slow, confusing icons, can loose
orientation, not clear why 3D parcels have
different color type

=F . search by owner, select parcel & get
info, vertical shift to see underground, switch
on/off layers

=Suggestions for improvement

1. Cross-section view, a tool that cuts a slice

2. Object search on either spatial and non-
spatial criteria

3. 3D measurement tool
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Conclusions

Developed
LADM based

Emphasis on 3D web-visualization

Comparing first and second usability test
some modest progress
improved average appreciation >

Project is very much a “work in progress”

Future work
Implement more
Improve system
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The 8th Land Administration
Domain Model Workshop (LADM2019)

1-3 October 2019 Kuala Lumpur, Malaysia



Scope Submission and selection

The focus of LADM2019 workshop will be on All submissions (extended abstracts of 500-1000
preparing input for second Edition of the Land words) will be peer reviewed and all accepted
Administration Domain Model (first Edition contributions are expected to submit a full paper,
published as ISO 19152:2012). It is now time to which will be included in both the on-line and
provide proposals for the new LADM parts. Based printed proceedings (available at the workshop),
on current experiences and future expectations, published by the FIG with ISBN/ISSN reference.
the need and content of possible extensions will All papers must be submitted via the EasyChair
be addressed; eg. further modelling of LADM’s online system before 1 May 2019.

rights, restrictions and responsibilities; a valuation

information package, a spatial planning Organization

information package, Marine Cadastre, more

explicit relations with Building Information LADM2019 is organized by FIG, OGC en ISO
Modelling, further modelling of LADM's survey and TC211. LADM2019 is a joint event with UDMS's
spatial representation and 3D/4D Cadastre. In 4th International Conference on Smart Data and
addition, more and more attention will be paid to Smart Cities (SDSC2019) and Geomatics

the Operational Standards in Land Administration. Geospatial Technology (GGT2019) as part of
This includes addressing the technical models for Geospatial Kuala Lumpur 2019.

LADM: INTERLIS, RDF, CityGML, IndoorGML,
Landinfra, InfraGML, LandXML, and BIM/IFC.
Finally, also the aspects beyond Information

models will be discussed: Organization, Best More information
practices, Legal/financial aspects, OpenCadastre Website: http://isoladm _org/L ADM2019Workshop
approach, Crowd sourcing, Workflow modelling, Contacts: ChritLemmen@kadaster.nl and

Blockchain and ledger technologies. P.J M.vanOosterom@tudelft.nl
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