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1. Introduction

&

Collaboration with Future Insight

KLIIMAMINISTEERIUM

Case study based on the company’s PlanBIM project in collaboration with the
Ministry of Climate (Kliimaministeerium) of Estonia.




1. Introduction
Research Problem

Simplified Permitting Process

—————— -> —_—————— et
Planning Process Saving the Model Checking of Adherence to Permit
Regulations and Policies Checks/Permitting

(e.g., Detailed Plan against Master
Plan’s regulations)
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[ Manual plan permitting

* Prolonged processing times

* Increased potential for errors

* Limited collaboration among
stakeholders
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] ] ] ] ]

[ Manual plan permitting Using BIM/IFC models for permitting

Recognizing the shortcomings
of this manual system
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Research Problem

This research focuses on early compliance checks to
simplify and streamline the later permitting step.

Permit
Checks/Permitting
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Research Problem

Using BIM/IFC models for early compliance
checks streamlines planning and simplifies
permitting by ensuring regulations are met
before formal applications.

v

Checking of Adherence to
Regulations and Policies

(e.g., Detailed Plan against Master
Plan’s regulations)
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Research Problem

Unlike the traditional use of IFC models as design models, in this
research, IFC is utilized as a Plan Information Model, focusing on
spatial planning rather than detailed building designs.

IFC as a IFC as a
Designh Model Plan Information Model
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Proposed pipeline

From Planning Stage to Permitting

Planning Process Saving the Model

- CityGML
IFC

Compliance Checks and
Validation

(e.g., Detailed Plan against Master
Plan’s regulations)

Digital Permitting
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Research Problem

“How can BIM/IFC be leveraged for the
registration of spatial plans and compliance checking in Estonia,
utilizing LADM Part 5 Spatial Plan Information (ISO19152-5)?”
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Proposed pipeline

From Planning Stage to Permitting

Planning Process Saving the Model

- CityGML
IFC

Compliance Checks and
Validation

(e.g., Detailed Plan against Master
Plan’s regulations)

Digital Permitting
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Proposed pipeline

From Planning Stage to Permitting

Compliance Checks and Validation

Al plan types Access required

Check it
(Master, Detailed plan etc.) information Compute checks eck results
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Scope
1 . 2
Al plan types Access required
(Master, Detailed plan etc.) information

>

@ S

IFc CityGML
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——————————>

W

Store information through LADM

LADM can help to structure the plan data that is necessary to be
able to execute the checks in a standardized and structured way.
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LADM

Land Administration Systems

(LAS)

I | | |
Land
: Cadastral : Land Tenure
Land Registry Information
- >ystems Systems oystems
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LADM

LA_IlmageObserv ation

LA_DistanceObservation

Land Administration Domain Model
(LADM)
* |SO standard (1ISO19152:2012)

* Serves as an infrastructure for —_

efficient land administration ETE—
systems

* Provides a mutual ontology = -
o for promoting shared | o[ e e

i nfo r m ati O n é &I Some of the relationships are not visible for readability 0585, T

‘ SP_PlanUni sp ‘ The VersionedObject class and its relationships, LA_Party,

LA_BoundaryFaceString, LA BoundaryFace and some of the

relationships of LA_Source and its subclasses, are not shown in the
diagram.

Fig. LADM Edition Il parts 1, 2, 4 and 5 and their relationship (Kara et al. 2024)
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LADM

LADM Edition | (2012)

In 2018, LADM Edition Il started to be developed

* the need to enhance certain aspects of land LADM

administration that were not covered in the

 E.g, land value, land use, and maritime spaces
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LADM

LADM Edition Il

N
* introduces a multi-part structure with six w, “

parts 1S0191/52:2012

* offer more focused coverage compared to the
original, single-document approach of LADM
Edition | (ISO 19152:2012).
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LADM

LADM Edition I

J

LADM Edition Il

* Part 1: Generic Model

* Part 2: Land Registration

* Part 3: Marine Georegulation
* Part4: Valuation Info

* Part5: Spatial Plan Info

* Part 6: Implementation
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LADM Part5

To store and utilize map data LADM Part 5
is the most relevant standard to be used in
the research.

LADM
Part5

1ISO19152-5: Spatial Plan Info
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LADM Part5

LA_BoundaryFaceString

O[]
ISO19152-5: Spatial Plan Information :

‘ LA_Point ‘

* Integrates land registry with planned land use
* Supports planning hierarchies and plan units
* Provides codelists for spatial functions

* Enables permit registration

ndaryFace and some of the
nin the

shi not visible for readability purposes.
and its relationships, LA_Party,

Fig. LADM Edition Il parts 1, 2, 4 and 5 and their relationship (Kara et al. 2024)
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LADM Part5

LADM Part5

[: I
SP_PlanGroup [(—— | SP_PlanUnitGroup |I

T :

I
SP_PlanBlock [O—— | SP_PlanUnit =| SP_Permit
|
C_J ] !
|
Helps represents spatial |: Contains permit-
plans in a hierarchical I} related information
structure I
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LADM Part

SP_PlanGroup [O—— | SP_PlanUnitGroup

\ National Plan

|

5
X

oS

L L J

\
' CountyPlans

SP_PlanBlock [0———  SP_PlanUnit |—]
|
|
|

Helps represents spatial I

|
|
|

plans in a hierarchical >
structure \ ,
" Master
__________________ 1 . Plans
\\\ I/J
| etaileg’
‘{\'lans'
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1. Create a country profile in LADM Part 5
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Methodology

1. Create a country profile in LADM Part 5

\




2. Case Study: Estonia
Relevant Projects with Estonia

2023 - 2024

< " N
&=
h 4

KLIIMAMINISTEERIUM

|
: Automated Plan Compliance checks :

I The project aims to apply BIM-based compliance checks in |

j the earlier submission and review steps of Detailed Plans, :

Lrequiring different techniques and data. 1




2. Case Study: Estonia
Estonia’s PLANK

Planetary Data Collection (PLANK) platform

< > Cm 0 % planeeringud.ee/plank-web/#/planning b e @ A DO B evm

« I i DATA GOT OF PLANEERATIONS (J Accessibility -] Inputen
Q, Search
Planetary name / Data collection ID / Plan ID / Kov ID Local government / Address / Catastritus
O Map Type of planning Condition
@ Checking Select the type of planning Designer Select conditior Period of performance E »

valid o
Detail planetary

partially valid Q

Special planning of local govern...

County planning

State special planning

General plan

Welcome to use the established planning data collection

The State Planning Data Collection (PLANK) collects and maintains all established plans, regardless of the type of planning. The data collection allows quick access
to plan files and data directly through application or services.

The data collection application allows you to find planings in the area of interest, download files, or view plan solution data directly on the map. The instructions for
using the data collection can be found here: PLANK instructions

The nationwide PLANK collects and maintains all
established plans regardless of the type of planning.

K-N'8.00-12.00
Version: 1.73.0




3. Estonia country profile
Country Profile

ﬂ . Create a country profile for Estoniain LADM Part 5

| )

Why do we need to create a profile?




3. Estonia country profile
Why do we need a country profile?

ﬂ . Create a country profile for Estoniain LADM Part 5

An empty “database”




3. Estonia country profile
Why do we need a country profile?

ﬂ . Create a country profile for Estoniain LADM Part 5

Without a standardized
framework...

I
q

&

...data can be randomly stored.




3. Estonia country profile
Why do we need a country profile?

ﬂ . Create a country profile for Estoniain LADM Part 5

Of course, common sense
can tell somethings don’t
belong together...

I

%




3. Estonia country profile
Why do we need a country profile?

ﬂ . Create a country profile for Estoniain LADM Part 5

But somethings can vary

according a person l
country...
q

&

... causing ambiguity for people who
are not familiar with how the data is

office desk..? structured in this reem country.




3. Estonia country profile
Why do we need a country profile?

ﬂ . Create a country profile for Estoniain LADM Part 5

LADM proposes a
standardized structure to
store the “information” in a
database...

... just like a blueprint!

“Living room”
“Bedroom” 9




3. Estonia country profile
Why do we need a country profile?

ﬂ . Create a country profile for Estoniain LADM Part 5

“LADM provides a guideline rather than rigid implementation methods”

This structure can be
rearranged according to
the specific needs of a
country.

What LADM offers Specific framework tailored to
the needs of the country




3. Estonia country profile
Why do we need a country profile?

ﬂ . Create a country profile for Estoniain LADM Part 5

“LADM provides a guideline rather than rigid implementation methods”

Example:

Inclusion of new things

Minor changes to the locations
- Minor exclusions of unnecessary
things




3. Estonia country profile
Why do we need a country profile?

ﬂ . Create a country profile for Estoniain LADM Part 5

In the end, we have a
standardized system
that works for us and is
also recognizable by any
other parties.

Promotes interopembili’cj

of the data!




3. Estonia country profile
What affected?

1.

The administrative system and the legal framework of
Estonia regarding spatial plans

How each plan affects the other plan (spatial plan hierarchy)

Data specific requirements (e.g., layer requirements) to
understand the data

The existing database model’s structure (PLANK) for
understanding what kind of data is stored from the plans and
how they are used together



3. Estonia country profile
LADM P5

VersionedObject
«cfeatureTypers e e versionedObject
SP_PlanGroup . .
+ hierachyLevel: Integer .
+ label: CharacterString [0.1] :;;L:Eug:au SP_HigherLt p [0.4]
+ pgiD: Oid
'+ referencePoint: Point [0..1] + planUnitGroupName: CharacterString [0..1]
VersionedObject VersionedObject
<<featureTyper» <<featursType>> «cfeatureTypes>
SP_PlanBlock SP_Planunit SP_Permit

+blockName: CharacterString [0..1] + currentArea: integer [0..4 +plD-Oid [1] X
+ constraintDescription Characlerslmng] [0.4] +culrenwnlume'?(eg[er [‘]} Bl :decwstﬂDa\e;_ DateTime [0 120 J
+constraintName: CharacterString [0.. % + featureProtected: CharacterString [0.] X ng
+functionType: SP_SpaceFunctionType [1.. | + maxAreaindications: integer [0..1] :"”’“"f’gh':““’““g'?""’l‘g [1°] A
+miningRiskSafetyArea: gharaclerSlr!ng [o. 0.4 +maxHeightindications: Lenght [0..1] + :imrcﬂfﬁfgﬁﬁrﬁg [os]
+ | Type [0.. ] + maxVolurm integer [0..1] o N N r
+pblD:0id ; + otherConstructionindications: Characterstring [0.#] + typeOfPermit: SP_PermitType [0.]
+ : SP_ProtectedC| [0...%] + otherindications: CharacterString [0..4]
+restrictionZone: SP_RestrictionZoneType [0...4] + referencePoint: Point [0. 1]
+technologicalRiskSafetyArea: CharacterString [0..] +statusType: SP_StatusType

+ subFunctionName: CharacterString [0..1]

+ subFunctionType: SP_SubSpaceFunctionType [0..%]

+ surfaceRelation: LA_SurfaceRelationType [0..1]

+ typeOfBuil i 0.+

+ lypeOfShapelndications: CharacterString [0..%]

+ unitindications: Integer [0..1]

L]

LADM P5’s proposed structure to
store the spatial information

(i.e., the blueprint)




3. Estonia country profile
Estonia’s LADM P5 Profile

SP_PlanGroup
<<featureType>>
EST_NationalPlan

+ nationalPlaniD: Oid [1]

+ description: CharacterString [0..1]
+ swategySource: URL [0.4]

+/ geometry: Geometry [0.%]

Aggregation happens with

SP_PlanUnitGroup
<<h-h-'ﬂ‘w.>>

<<featureType>>
Administrative:
LA

[+ text: LA_MultiMediaType [0..1)

Estonia country profile utilized
according to the data and framework
requirements of the country.

+nationalPlanUnitD: Oid [1]

SP_PlanUnitGroup
+functiontype: SP_HigherLevelSpaceFunction [0..%]

< SP_PlanBlock
+ blockMame: CharacterString [0..1)

+ constraintDescription: CharacterString [0.%]
+ constraintName: CharacterString [0.%]

+ functionType: SP_SpaceFunctionType [1.7]

- VersionedObject
+beginl te[0.1] =

+ beglnRe«\Wol\dL\'espanva«slon Date[0.1]
+ beginLifespanLastVersion: Date [0..1)

+ endLifespanVersion: Date [0..1]

+ initiatedDate: Date [0..1]

+ typeOfShapeindications: CharacterString [0..4]
+unitindications: Integer [0..1]

+ computeArea(): Area

VersionedObject
+ beginLifespanVersion: Date [0..1] = realWorldTime
+ beginRealWorldLifespanversion: Date [0.1]
+ endLifespanVersion: Date [0..1]
+ tedDate: Date [0.1]

ﬁ:;:z:f&fl nteger ‘geometry ONLY + planUnitGroupName: CharacterString [0..1]
+ label 10.1] Ve
> | versionedobject
HesthBroup 1 R #esiNGroup 1 HestNUB " | 4 beginifespanVersion: Date [0.1] = realWerld Time
fersionedObject + beginRealWorldLifespanVersion: Date [0..1]
+ beginLifespanVersion: DateTime [0.1] = realWorldTime + DaninL{faapmnLartersice: Bate 10.1)
+ beginRealWorldLifespanVersion: DateTime [0..1] o o e -
!+ architect ' + endLifespanVersion: Date [0..1]
+ + planner : + endLifespanVersion: DateTime [0..1] +initiatedDate: Date [0..1]
! + resourceProvider h + initiatedDate: DateTime [0..1]
! Cumtodian H + source: CI Responaibiliy [0..*]
1 + cuner H
| +user " +estNGroup 1
|+ distbutcr :
1 +originatar E +estCGroup 1.4
| + pomOiContact . pp— =
| + prncipalivestigator ! +astCroup 1.+ | _PlanUnitGroup
i + processor ! <<faaturaTypes> SO, L et marCachment
1+ utlsher : . [“ R EST_ CountyPlan EST._CountyUnit ! protectedaterCacchme
1 +author 5 +source 0.* ource 0..* ' P
| raponr i + courtyPlaniD:0ld 1] +countyPlanUnitiD: Oid [1] | proteatedOpenGreenspace
' th [ <<featuraType>> ve
| + collabarstor : Administrenves + name: CharacterString $P_PlenUnitGroup i + protectedNaturalDisaster
e : LA_Source +organizerReference: URL D..1] Aggregation happens with +functiontype: SP_HigherL evelSpaceFunction [0.7] |+ pratectedOther
| tmedalor : + SEIACanducted: Boalean [0.1] Seometty ONLY + phairbiiatrs Gttt D] |+ cultivationHousing
§ ket 1 [+ acoeptance: bateTime [0.1] + modifiesGeneralPlan: Boolean|0.1] |+ cultivationMixed
1 fonder I | + availabilitystatus: LA_availabiltyStatusType = documentavailable + planningObjective: CharacterString [0.1] o r— rommo s | ¢ Versioneasbject § ¥ oulwation Trade/ndConemers
1+ stakehoider | | +enarchiven: Extarchive fo. 1] +/ geometry: Geometry 0. " | + beginLfespanVersion: Date [0.1) = realWorldTime 1+ oulivationOffioeSpece
b ' | *lifeSpanStamp: DateTime [0.1] <P Plant + beginRealWorldLifespanVersion: Date [0..1] )+ cultivationPublicFacility
+ maintype: C1_PresentationFormCode [0..1] =SSR + beginLifespanLastVersion: Date [0..1] 1 *cultivationindustry
+quality. [0.4] +50urce 0% + hierachyLevel: Integer + endlLifespanVersion: Date [0.1] ! *+culiivationRes(dential
g"""'wh'” + recardation: DateTime [0.1] :::::‘uf:?;::Es'?:??h[;:lwspmnmm . +initiatedDate: Date [0..1] i+ cultvationSpectic
= +5ID: 0id =
. + source: CI_Responsibllty [0..°
- tane Shascesa 1 Moirmibmiruneor' & VersionedDbject
L ReleCose] + LaSaurcelD: VarChar [0.1] + beginLifespanVersion: Date 0.1 = realWorldTime = ""‘“w‘“‘"“"
+ beginRealWorldLifespanVersion: Date [0.1] Slln
+ beginLifespanLastVersion: Date [0..1] =
+ endLifespanversion: Date [0..1] i
+ intitedbate: Date [0.1] + masterPlanUnitiD: Oid [1]
+qreenNerwcrI(; EST_GreenNetworkType [0..4] |0 Corridor [Karidor]
+1ra ype |+ Coredrea [Tugiala)
T +esiGOrowp 1 ﬂanduaesymhol CharacterString [0..1] i+ ConflictArea [Koﬂmktlala]
sesthlGroup 1.4
e - $P_PlanUnitGroup
<<featuraType>> 'SP_PlanGroup - n + functiontype: SP_HigherLevelSpaceFunction [0.7]
L:dnimm <<featuraType>> Agg'!::::r;«r;pms " + planUnitGroupName: CharacterString [0..1]
_SpatialSource EST_MasterPlan
+estMGroup 1..* VersionedObject F Roads [eed]
+ media: LA MediaType [0..1] +masterPlaniD: Oid [1] [resthGroup 1 Unic 1. + beginLifespanVersion: Date [0..1] = realWorld Time: '+ Railways Raudieed]
I?v“p':i.’i:?;?;ﬂﬁiiﬁ(spmﬁme 0.4 +name: c“:n'rmrsmnujn[ffal 1 : :g::fﬁglsv:::::-sﬁs:::n’:eg::: [gaﬁ [0.1] 1+ PedestrianPaths [Jalakaijate teed]
+ organizerReference: URL (0. . " P
+ plannerhlame [planeerija: CharacterSting [0.1] + SElAConducted: Boclean [0.1] + endLifespanversion: Date [0..1) CyclingPaths [algranateed]
+ draftsmanName [koostaja]: CharacterString [0..1] + madifiesGeneralPlan: Baclean [0..1] +initiatedDate: Date [0..1]
+ dataMadel [andmemudel]. Integer [0.1] + planningDbjective: CharacterString [0..1]
+ [0.1] + strategicPrincipleAreas: CharacterString [0..1]
N kel I 1 +/ geometry: Geometry [0.4] SP_PlanUnit
+ scale [mootkaval: Integer [0..1] <<faaturaType>>
+ contact [kontakt]: CharacterString [0..1] SP_PlanGroup [EST_DetailedUnit
+hierachyLevel: Integer
+label: CharacterString [0..1]
+landUseType: SP_HigherL evelSpaceFunction [0.*] + detailedPlanUnitD: 0id [1]
+ detailePlaniD: integer [1]
VersionedObject + uniqueSourcelD: VarChar 1)
+ aerialimage + amalgamation H + beginLifespanVersion: Date [0..1] = realWorldTime + name: CharacterString (0..1]
+ + ' + beginRealWorldLifespanVersion: Date [0..1] +areaSize: Integer [0..1]
+BIMDesign + boundaryDelineation 1 +beginLifespanLastVersion Date [0.1] +description: CharacterString [0.4]
+ CADFile + boundaryReconstruction | +endLifespanVersion: Date [0..1] + floarAboveGround: integer [1]
“oB + constructonpermit : +iniiatedDate: Date 0. 1) + floorBelowGround: integer (1]
+ SNSSSuWEyFME !+ controlMeasurement ! + geometry: Geametry [0..4]
+ime, !} % deecRegistration ! — + discipline: VarChar [1]
+levelingSurvey File | + demolitianPermit ! eeimloroce 2 Gobele eghar Ll - estDUni 1
+ ik e . + depthBelowGround: integer )
+ orher | ¥ indConsalidation | +ostDBlock 1. + conditions: VarChar [1] +permit 0.+
+ pointcloud + spatialplanning E :LW, + elementType: VarChar [1] T
+ nADAR + subdivision [ m"""‘""’" PP SP_Parmit
M H DetailedPlon > PlanUnit
* scannedhay . + currentArea: integer [0.] T
L imaiatongurveyFle | resiDOrowR 1. | ergiledPlaniD: Oid 1) } pureneiohone: ey [0, g 0. +decisionDate: DateTime [0..1)
+video ! + name: CharacterString [0..1] ISR S ”"19[ 1 + description: CharacterString [0.1]
R L Ly + organizerReference: URL [0.1] maxArealndications: integer [0. || + duration: CharacterString (0..]
+ SEIAConducted: Boolean [0..1] :m::v;‘gm:::fg:g:ﬂss";::2;!0[6 !] +name: CharacterString [0..1]
+ modifiesGeneralPlan: Baclean [0.1] i - ; + period: CharacterString [0.4]
+ planningObjective: CharacterString [0..1] Agaregation happens with v i - (5] + typeOfPermit: SP_PermitType [0.]
+ B ourou Virchar 10.1) Ty ALY + otherlndications: CharacterString [0..4]
+ masterPlaniD: integer [0..1] + statusType: SP_StatusTy
+ landUseType: SP_HigherLevelSpaceFunction [0.7] +estDBlock 1 + subFunctionName: CharacterString [0..1]
+/ geometry: Geometry [0..] +estDUnIt 1.+ +* Type: SP_ P Y
+sur Type [0.1]
+ typeOt

1+ conditional
1+ restricted
i

|+ industry

1+ residential
4 nature

1+ infrastructure
|+ agriculture
1+ commercial

+ +apartment
| +serviceApartment
+ +condominium

| +lowCostHousing
'+ flat

! +shoj

+ +supermarket

!+ retail

+ +traditianalMarket

!+ education
i+ culture

| +factory
i +healthService

++ mixed [Segaluup]

1+ below [Maa-alune)

'+ above [Maapealne]
Surface




stonia country profile
Plan Classes

National Plan

epauree 00

<efeaturaTypads
et

LA_Source

Counl'y Plan

Detailed Plan

Aggregation happens with
geometry ONLY

Aggregation appens with
geometry O

+ostNUnit 1.+

Aggregation happens with
ONLY

+masterPlanUnitiD: Oid [1]
+ greenNetwarks: EST_GreenNetwarkType [0.4]

+ landUseSymbol: CharacterString (0..1]

0.4

Aggregation happens with
geometry ONLY

<<CodaList>>

1+ Corridar [Koridor] '
+ CoreArea [Tugala] |

<<CodeList>>

I+ Pedestr
1+ CyclingP:

+ detailedPlanUnitiD; Oid [1]
+ detailePlaniD: integer [1]
+ uniqueSourcelD: VarChar [1]
+ name: CharacterString [0..1)
+ areasize: Integer [0.- 1]
+ description: CharacterString [0.]
+ floorAboveGround: integer [1]
+ fioorBelowGround: integer [1]
+ . ]

Geometry
+ discipline: VarChar [1]

tindications:
¢ maxValumeindications: integer (0. 1)

(0.4
+ abroclontiont CharacterString [0.]

+ statusType: SP_StatusType

+ subFunctionName: CharacterString [0..1]

f subF ’_SubSpaceF lll ol

owmmumgmam CharacterString [n -1
+ typeOfShapelndications: CharacterString [0..*]
+ unitindications: Integer [0..1]

+ computeAreal): Area

+begini. Date[0.1] =
+ i l‘wvali\lush-;u]l(w[u a

+mmmdb¢w Date[0.1]

+esthunit 1

+permit 0.4

<<featureType>>
SP_Permit

+pID: Oid [1]

<<CodeList>>
SP_PermitType

+alloy
+ conditional
estricte

<<CodeList>>




3. Estonia country profile

LADM Part 5 mapping

LADM Classes

«featureType>>
SP_PlanGroup

+ hierachyLevel: Integer

+ label: CharacterString [0.1]
+ pglD: Oid

+ referencePoint: Point [0..1]

«featureType>>
SP_PlanGroup

+ hierachyLevel: Integer

+ label: CharacterString [0.1]
+ pglD: Oid

+ referencePoint: Point [0..1]

«featureType>>
SP_PlanGroup

+ hierachyLevel: Integer

+ label: CharacterString [0.1]
+ pglD: Oid

+ referencePoint: Point [0..1]

«featureType>>
SP_PlanGroup

+ hierachyLevel: Integer

+ label: CharacterString [0.1]
+ pglD: Oid

+ referencePoint: Point [0..1]

<<featureType>>
SP_PlanBlock

+ blockName: CharacterString [0..1]

+ constraintDescription: CharacterString [0..*]

+ constraintName: CharacterString [0.. *]

+ functionType: SP_SpaceFunctionType [1.. #]

+ miningRiskSafetyArea: CharacterString [0.. *]

+ naturalRiskSafetyArea: SP_NaturalRiskSafetyAreaType [0.. *]
+ pblD: Oid

+ protectedSite: SP_ProtectedClassificationValue [0... *]

+ restrictionZone: SP_RestrictionZoneType [0...*]

+ technologicalRiskSafetyArea: CharacterString [0..%]

Estonia Spatial Plans

National Plan

Uleriigiline planeering

Posscoocosoosooss LU
\ County Plans
\
' Maakonnaplaneering
- - == = "="==-"="=-"="="="="=-== /
3 Master Plans 4
' Uldplaneering
Ll R /

' Speciallocal '
. Government
! Plans !
A Kohaliku /

\ . /
. omavalitsuse ,
v eriplaneering

'Detailed’
" Plans /

Detc‘l('lplane)éring
\ /
v
N\ 7
v/



3. Estonia country profile

LADM Part 5 mapping

For representing more details
for each specific plan level...

LADM Classes

«featureType>>
SP_PlanGroup

+ hierachyLevel: Integer

+ label: CharacterString [0.1]
+ pglD: Oid

+ referencePoint: Point [0..1]

«<featureType>>
SP_PlanGroup

«<featureType>>
SP_PlanUnit

+ hierachyLevel: Integer

+ label: CharacterString [0.1]
+ pglD: Oid

+ referencePoint: Point [0..1]

+ currentArea: integer [0..%]

+ currentVolume: integer [0..%]

+ featureProtected: CharacterString [0..#]

+ maxArealndications: integer [0..1]

+ maxHeightindications: Lenght [0..1]

+ maxVolumelndications: integer [0..1]

+ otherConstructionindications: CharacterString [0..*]
+ otherIndications: CharacterString [0..*]

+ referencePoint: Point [0..1]

+ statusType: SP_StatusType

+ subFunctionName: CharacterString [0..1]

+ subFunctionType: SP_SubSpaceFunctionType [0..*]
+ surfaceRelation: LA_SurfaceRelationType [0..1]

+ typeOfBuildingIndications: CharacterString [0..%]

+ typeOfShapelndications: CharacterString [0..#]

+ unitindications: Integer [0..1]

«featureType>>
SP_PlanGroup

+ hierachyLevel: Integer

+ label: CharacterString [0.1]
+ pglD: Oid

+ referencePoint: Point [0..1]

«<featureType>>
SP_PlanGroup

+ hierachyLevel: Integer

+ label: CharacterString [0.1]
+ pglD: Oid

+ referencePoint: Point [0..1]

«<featureType>>
SP_PlanBlock

+ blockName: CharacterString [0..1]

+ constraintDescription: CharacterString [0..*]

+ constraintName: CharacterString [0.. *]

+ functionType: SP_SpaceFunctionType [1..*]

+ miningRiskSafetyArea: CharacterString [0.. #]

+ naturalRiskSafetyArea: SP_NaturalRiskSafetyAreaType [0.. *]
+ pblD: Oid

+ protectedSite: SP_ProtectedClassificationValue [0... *]

+ restrictionZone: SP_RestrictionZoneType [0...*]

+ technologicalRiskSafetyArea: CharacterString [0..*]

Estonia Spatial Plans

National Plan

Uleriigiline planeering

County Plans

Maakonnaplaneering

Master Plans
Uldplaneering

' SpecialLocal
\ /

. Government
A Plans '

' Kohaliku '
. omavalitsuse ,
v eriplaneering

'Detailed’
" Plans /

Detc‘l(lplane)éring
\ /
v
A\
v/



. Estonia country profile
Plan Classes

National Plan

SP_PlanGroup
<cfeatureType>>
EST_NationalPlan

SP_PlanUnitGroup
<<featureType>>
EST_NationalUnit

cefeatureTypass
Administ

LA_$pat

Master Plan

Y
LA_SpatialSourceTyps

odoli

Detailed Plan

sestDGroup 1.+

SP_PlanUnitGroup
<<festuraType>>
EST_CountyUnit

+esthGrowp +esthlinit 1
SP_PlanGroup
<<featureType>>
EST_CountyPlan

s +estCURIL 1.7

SP_PlanGroup
<cfeaturaTypa>> A
EST_MasterPlan

+ detailedPlaniD: Oid [1]

+ name: CharacterString [0..1)

+ organizerReference: URL [0.1]

+ SEIAConducted: Boolean [0.1]

+ modifiesGeneralPlan: Boolean [0..1]

+ planningDbjective: CharacterString [0..1]

+ sourceld: VarChar [0..1]

+ masterPlaniD: integer [0..1]

+landUseType: SP_HigherLevelSpaceFunction [0..4]
+/ geometry: Geometry [0..4]

+estDBlock 1

|

Aggregation happens with
geometry ON

<<CodeList>> ]
SP_SpaceFunctionType

SP_PlanUnitGroup
<<featureType>>
EST_MasterUnit

<<CodeList>>

an Unit Classe:

EST_ Type

<<CodeList>>
EST_Transportinfrastructure Type <<CodeList>>

; SP_HigherLevelSpaceFunction

<<featureType>>
EST_DetailedUnit

+ detailedPlanUnitlD: 0id [1]

+ detailePlanD: integer (1]

+ uniqueSourcelD: VarChar [1]

+ name: CharacterString [0..1)

+ areaSize: Integer [0.1]

+ description: CharacterString [0.]
+ fioorAboveGround: integer [1]
+ fioorBelowGround: integer [1]
+ geometry: Geometry [0.%]

+ discipline: VarChar [1]

+ globalld: VarChar 1]

+ depthBelowGround: integer [1]
+ conditions: VarChar [1]

+ elementType: VarChar [1]

<+ SP_PlanUnit

+ curentArea: integer [0.%]

+ currentVolume: integer [0. %]

+ featureProtected: CharacterString [0..%]
+maxArealndications; integer [0..1]

+ maxHeightindications: integer [0..1]

+ maxVolumelndications: integer [0..1]

+ otherConstructionindications: CharacterString [0..*]
+ otherindications: CharacterString [0..*]

+ statusType: SP_StatusT)

+ subFunctionName: CharacterString [0.1]

+ SP_SubSpa i [0.4]

= SP. PlanBlock
+blockName: CharacterString [0.1]

+ constraintDescription: CharacterString [0.%]
+constraintName: CharacterString [0.7]
+functionType: SP_SpaceFunctionType [1.7]

 Versioned

+ beginLifespanVersion: Date [0..1] = realWorldTime
+ beginRealWorldLifespanVersion: Date [0..1]

+ beginLifespanLastVersion: Date [0..1)

+ endLifespanVersion: Date [0.1)

+ initiatedDate: Date [0.1]

+ ion: LA
+ typeOfBuildingindications: CharacterString [0..4]
+ typeOfShapelndications: CharacterString [0
+ unitindications: Integer [0..1]

+ computeArea(): Area

+ beginLif ion: Date [0..1] =

+ beginRealWorldLifespanVersion: Date [0..1]
+ endLifespanVersion: Date [0..1]

+ initiztedDate: Date [0.1]

<<CodeList>>
SP_SubSpaceFunctionType

+esPUnI 1
<<featureType>>
SP_Permit

<<CodeList>>
SP_StatusType

<<Codelist>>
SP_PermitType
<<CodeList>>
LA_SurfaceRelationType




stonia country profile
Plan Classes

National Plan

epauree 00

<efeaturaTypads
et

LA_Source

Counl'y Plan

Detailed Plan

Aggregation happens with
geometry ONLY

Aggregation appens with
geometry O

+ostNUnit 1.+

Aggregation happens with
ONLY

+masterPlanUnitiD: Oid [1]
+ greenNetwarks: EST_GreenNetwarkType [0.4]

+ landUseSymbol: CharacterString (0..1]

0.4

Aggregation happens with
geometry ONLY

<<CodaList>>

1+ Corridar [Koridor] '
+ CoreArea [Tugala] |

<<CodeList>>

I+ Pedestr
1+ CyclingP:

+ detailedPlanUnitiD; Oid [1]
+ detailePlaniD: integer [1]
+ uniqueSourcelD: VarChar [1]
+ name: CharacterString [0..1)
+ areasize: Integer [0.- 1]
+ description: CharacterString [0.]
+ floorAboveGround: integer [1]
+ fioorBelowGround: integer [1]
+ . ]

Geometry
+ discipline: VarChar [1]

tindications:
¢ maxValumeindications: integer (0. 1)

(0.4
+ abroclontiont CharacterString [0.]

+ statusType: SP_StatusType

+ subFunctionName: CharacterString [0..1]

f subF ’_SubSpaceF lll ol

owmmumgmam CharacterString [n -1
+ typeOfShapelndications: CharacterString [0..*]
+ unitindications: Integer [0..1]

+ computeAreal): Area

+begini. Date[0.1] =
+ i l‘wvali\lush-;u]l(w[u a

+mmmdb¢w Date[0.1]

+esthunit 1

+permit 0.4

<<featureType>>
SP_Permit

+pID: Oid [1]

<<CodeList>>
SP_PermitType

+alloy
+ conditional
estricte

<<CodeList>>




3. Estonia country profile
LADM Part 5 mapping

/ its unit classes

For representing more details SP_PlanUnit SP_PlanUnit SP_PlanUnit
.. «<featureType>> «<featureType>> «<featureType>>
foreach s pec ific P lan level... EST_DetailedUnit EST_DetailedUnit EST_DetailedUnit
SP_PlanuUnit SP_Planunit SP_PlanuUnit
:;;:L::?;‘;i) ««featureType>> <««featureType>> «featureType>>
EST_DetailedPlan EST_DetailedUnit EST_DetailedUnit EST_DetailedUnit
¢
SP_PlanUnit SP_Planunit SP_PlanUnit
«<featureType>> «<featureType>> «<featureType>>
EST_DetailedUnit EST_DetailedUnit EST_DetailedUnit




3. Estonia country profile
LADM Part 5 mapping

/ its unit classes

For representing more details
for each specific plan level...




3. Estonia country profile
LADM Part 5 mapping

So...

Can have many units

1 Plan ' ] depending on the

granularity level of the
captured unit




3. Estonia country profile
LADM Part 5 mapping

the whole built environment

e

one building

So, a unit can be




3. Estonia country profile

LADM Part 5 mapping

LADM Classes

<«<featureType>>
SP_PlanUnitGroup

«featureType>>
SP_PlanGroup

+ hierachyLevel: Integer

+ label: CharacterString [0.1]
+ pglD: Oid

+ referencePoint: Point [0..1]

<«<featureType>>
SP_PlanUnitGroup

«featureType>>
SP_PlanGroup

+ hierachyLevel: Integer

+ label: CharacterString [0.1]
+ pglD: Oid

+ referencePoint: Point [0..1]

««<featureType>>
SP_PlanUnitGroup

«featureType>>
SP_PlanGroup

+ hierachyLevel: Integer

+ label: CharacterString [0.1]
+ pglD: Oid

+ referencePoint: Point [0..1]

««<featureType>>
SP_PlanUnitGroup

«featureType>>
SP_PlanGroup

+ hierachyLevel: Integer

+ label: CharacterString [0.1]
+ pglD: Oid

+ referencePoint: Point [0..1]

<<featureType>>
SP_PlanBlock

<«<featureType>>
SP_PlanUnit

+ blockName: CharacterString [0..1]

+ constraintDescription: CharacterString [0..*]

+ constraintName: CharacterString [0.. *]

+ functionType: SP_SpaceFunctionType [1.. #]

+ miningRiskSafetyArea: CharacterString [0.. *]

+ naturalRiskSafetyArea: SP_NaturalRiskSafetyAreaType [0.. *]
+ pblD: Oid

+ protectedSite: SP_ProtectedClassificationValue [0... *]

+ restrictionZone: SP_RestrictionZoneType [0...*]

+ technologicalRiskSafetyArea: CharacterString [0..%]

Estonia Spatial Plans

e
\ !
\ /
. °
§P_Planuniteroup | National Plan y
\ 1 Uleriigiline planeering /
\ \ /
- ————— T /
\ \ /
\ \ County Plans /
\ SP_PIunUnitGroup\\ Maakonnaplaneering I’
\ \ /
¥-————-- TS m s === 7
\ \ /
\ \ Master Plans ]
\ J i
\ SP_PIunUnitGroup‘\ Uldplaneering "
- - - - - A e /
\

' SpecialLocal

\ /
. Government

\ 1 Plans !

. \ Kohaliku /
‘SP_PlanUnitGroup o i o

\ i i /
\ \ eriplaneering |

\ . '
Y Detailed
\ ' Plans /

\ Detailplaneering
\ SP_PlanuUnit \ /



3. Estonia country profile

LADM Part 5 mapping
LADM Classes Estonia Spatial Plans
A W N T T T T T T T T T T ] A
\
\‘ \‘ II Y ;
‘S‘P_PlanUnitGroup ‘\ SP_PlunGroup II \\ National Plan
" 1 [ — Uleriigiline planeering
e = === e e R ! = e e e e e e e e e e e e e = = ===
\ /
\ 3 SP_PlanGroup 1 \ County Plans /
\ sP_PlanunitGroup' d A . 4
Y \ y — ' Maakonnaplaneering |
b= R 7 Al 1
| 1 SP_PlanGroup y 1 Master Plans y
\\iP_PIanUnitGroup\\ II — \\ Uldplaneering ,l
—————— e i Y s mm— = —
\ 1 y ' Special Local
| ' SP_PlanGroup |/ 1 Gov;alrnment i
v t y ! ans y
\\ SP_PIanUnitGroup\\ ,I — \\ Kohaliku 4
| ! ; . omavalitsuse
Ay ,
o \\________ y \fn_p _ar_ve_er_m_gll
. \ ] \ . /
\ \ / Detailed
| SP_ PlanBlock ' Plans

\ !
\ \. .
it \ ! Detailplaneerin
v SP_PlanUnit \ ) > {‘P Ié g
\ L v
\ !
\ L4 \/




3. Estonia country profile S

<<featureType>>
EST_NationalUnit

tionalPlaniD: Oid

D

Metadata and Versioning N

nducted: Boolean
eralPlan: B
+ planningObject
+/ geometry: Geomet

nHousing

erString [0..1

geometry ONLY + planUnitGroupName: Char

+acceptance: DateTime [0.1]
+

racterString [0.1]
o +estCOroup 1 sestCUnit 1..*

n TradeAndCommerce
nOfficeSpace

cultivationPubl
cultivationlndust

P Plan Aggregation happens with + functiontype: SP_HigherLevelSpaceFunction |
jhew‘j;\_“ R ntages aeametry ONLY + planUnitGroupName: CharacterString [0..1)
- - - = = = +label: 1ring [0.1] Vioeclomedoiect
an o l Hnttiroepl S Susiiamop FestUnit1.* | 4 beginLifespanVersion: Date [0..1
i g rersionedObject + beginRealWorl anVersion:
) N fes; [0..1] = reaiWorldTime
= 1 beginL fe @ [0.1] = realWorldTim + beginLifespanLastVersion: Date [0..1]
: v + beginRealWorldLifespanVersion: DateTy + endL fespanersion: Gate 0.1
A +planner ' + endLifespanVersion: DateTime by
! + resourceProvider ' +initiatedDate: Date
| +custodian ' +source: Gl Respon
+ +onner 3
| +user ' +estNGroup 1 i .
|+ distributor ' ‘ <<CodeList>>
1 +oniginator ' +e51C0m0up 1..* ‘ $P_SpaceFunctionType
| +pomtOfCant: ' =
| + prncipalinvestigator s +estCOroup 1.* SP_PlanGroup ?;mencm:: s ey
| : o ca
B , cgteTypes> Gesirep S
oo ! e EST_CountyPlan _CountyUni 4k
| +author +source 0.
1 +3ponsor ) rotectedOpenGreenSpace
1 +coAuthor ! <<featureType>> + countyPlaniD: Oid [1] protectedNaturalReserveAndCult
! ’::"‘b”'"” ' Administrative: + name: Char o protectedNaturalDis:
1 + editor ' rganizerRefer i A 10 rotectedOthes
!+ medistor : LA_Source anizerReference: U Aggregation happens w + functiontype: SP_HigherL evelSpaceFunction | protectedOth

+ extArchivelD: ExtArchive [0..1]

i | +lifeSpanStamp: DateTime [0.1]

vmulnlype Cl_PresentationFormCode [0..1)
(0.4

acility

feapanversion: 0a

SP_PlanGrox ‘ersion: Date [0 H

panLast

+
+ beginLif
-

+
+ cultivationMixed
+

L R _B N _ B _§ B 8§ B B § |
2
3
g
=]
o

+quality: Q +source 0.7 & ek Carac nteger endLifespanVersion: Date 0..1] cultivationResidential
+ recordation: DateTime [0..1] *lo aracterString [0.1] + initistedDate: cultivationSpecific
+3ID: Oid + landUseType: SP. H\gl\\‘ LevelSpaceFunction [0..%] cultivationGther
: v chscesunal +source: C1_Responsibiliy [0, * R R
+ role: C1_RoleCode (0.1 el + submission: DateTime [0.1 VarsionedGbjeo b . SP_PlanUnitGroup
+LaSourcelD: VarChar [0.1] + beginLifespanV n: Date [0..1] = realWorldTime plritratiaading P IR
+ beginRealWorldLifespanVersion: Date [0..1] ettt g ] =iy
stersion: Date [0..1 = \ mT Z‘ “:h‘l‘
fespanversion: Date [0..1 ¢ _GreanNetworkType

0.1) + masterPlanUnitiD: Oid 1]

. + greenNetworks: EST_GreenNetworkType [0..*] >
+ transportinfrastructure: EST_TransportinfrastructureType [0..%] p
+ landUseSymbol: CharacterString [0..1] ;

+ initiatedDate: Date

+ Corridor

+estCGroup 1

+estMGroup 1.*

Group

<<featuraType>> SP_PlanGroup . type: SP_HigherLevelSpaceFunction [0..* <<Codelist>>
Administrative: <<featureType>> a GroupName: CharacterString [0..1) ‘Eﬂ- T,,mnm,mw,.. |
eom: s
LA_SpatialSource EST_MasterPlan 9 ! SP, mghomlip:ufunﬂmn 1
+estMGroup 1. - 1+ Roads [Tee : ’
+media: LA_MediaType [0..1] =" +masterPianiD: Oid [restMGroup 1 eestMUnIt 1 in P sid [ alWorldTime: ' I
+ surveyPurp yPurposeType [0.. 1] + name: CharacterString [0..1) + beginRealWorldLifespanversion: Date [0.1 ' :orpmdp'mz :
+ type [tarkvaral; LA_SpatialSourceType + organizerReference: URL [0.1] + beginLifespanLastVersion: Date [0..1] ' | + nature H
+ plannerName [planeerija): CharacterString (0..1] + SEIAConducted: Boolean [0. + endLifespanVersion: Date [0..1] ' ! +infrastructure ,
+ draftsmanName [koostaja): CharacterString [0..1] + modifiesGeneralPlan: Boolean [0 initiatedDate: Date [0..1] |+ age '
+ dataModel [andmemudel]: Integer [0..1] + planningObjective: CharacterString [0..1 N
Tkeht 0.1 + strategic cPrincipleAreas: CharacterString (0.1]
2 Tkeht c [0.7] SP_PlanUnit
+ scale [mootkaval: Integer [0..1] <<featureType>> 3 g 0
+contact [kontakt]: CharacterString [0..1] EST_DetailedUnit E <<CodeList>> )
SEEREEsse = g + detailedPlanUnitiD: Oid [1] i+ apartment :
¢ 14DB GUN LA, ' detailePlaniD: integer [1] !+ serviceApartment -
v b YP — 4 \ + uniqueSourcelD: VarChar [1] 1 +condominium x
+ aeriallmage +amalgamation H +name: CharacterString [0..1] 1 +lowCostHousing i
: b H +areaSize: Integer [0.1] +flat [
+BIMDesign + boundaryDelineation 4 + h(mn,msg: anLa: + description: CharacterString [0..*] +shop ;
+ CADFile + boundaryReconstruction 4 + endLifespanVersion + floorAboveGround: integer [1] :
+0B uansuucuunpe.m. ' + dDate: Date + floorBelowGround: integer [1] '
5 | + geometry i
H H
+image + deedReg\striﬂon : pr— :
File + ! “estDUnit 1 h
olld:; + landConsolidation ! sesiDBlock 1..* conditions: VarCha permit ..+ i H
+other other Coondons v - Feubiny h
+ pointcloud + spatialplanning SP_PlanBlock + elementType <<foaturaType>> :
+RADAR + subdivision Efantaypes: i .
‘e + EST_DetailedPlan SP_PlanUnit SP_Permit :
o oara +curentArea; integer [0..] +pID: 0id [1 '

+estDGroup 1..*

+ decisionDate: DateTime [0
ription: CharacterString [0.1] | ;osmsos
+ duration: CharacterString [0..*]
+ name: CharacterString [0..1]
1l + period: CharacterString [0.4]
s l‘mmrlwi\wn] 0. reOfPermit SP_PermitT
ions: CharacterString [0..4]

+ detailedPlaniD: Oid 1]

+name: cterString [0..1

+ organizerReference: URL [0.1]

+ SEIAConducted: Boolean [0..1

+ modfiesGeneralPlan: Boolean 0 '|

+plann bjective: Charactes 1 Aggregation happens with

+sourceld: VarChar [0..1 geometry ONLY oyl

+masterPlaniD: integer [0 & =SIams lype o

+landUseType: SP_HigherLeveiSpaceFunction [0.*] " + subFunclonarme: CraracerSting [0

+ e netry [0.7] m + subFunctionType: SP. SubSpaceFunctionType 0.4
+ surfaceRelation: LA_SurfaceRelationType [0

Buildinglndications: CharacterString [0..*]

<CodeList>>

<
SP_StatusType

inedMap
+totalStationSurveyFile
lea

erString [0.
s: integer [0..1]
integer a 1

] +de:

h <<CodeList>>

+ allowed

SP_PlanBlock

+constraintDescription: CharacterString [0..* meger aticrad
+constraintName: CharacterString [0.7]
+ Area 3

+functionType: SP_SpaceFune

VersionedObject
+ beginL

Ve

edObject

realWorldT:

+ beginLifespanVersion: Date [0..1] = real

+beginRealWorldLifespanVersion: Dat
+beginLifespanLastVersion: Date [0..1]
+endLifespanVersion: Date [0.1]
+initiatedDate: Date [0..1]

+ endLifespan’
+initiatedDate: Date (0..1]
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3. Estonia country profile

< % - treryrie R DATA GOT OF PLANEERATIONS
Metadata and Versioning T

Field tn 4 land and surrounding detailed planning

O Mmap

C/) Checking General information Files Planetary space data Planetary on map Versions

General information

Purpose : @ Designation of construction rights to the planning area for the construction of a commercial building with a
surface of a building of approx. 1600 m2 and conversion of land to a commercial land

Organizer reference: ® G https://antsla.ee/et/algatatud-detailplaneeringud

Strategic assessment of environmental @ no
impact:

More general planning from the species: (@ no

M OStly d eve lO p e d Procedural information

according to the additional " st oz
i nfo rm atiO n P LAN K O.I:.I:e s ::r,::t zzz::zzz i Establishment of a detail plan_Agriculture 4.asice

Establishment of a detail plan_Agriculture 4.asice

Identifiers

Data collection ID: @ 30100010
Organizer ID: @

Land Board ID: ®
Metadata

planner: Laura Andla

draftsman: Laura Andla, planner
software: Autodesk Autocad LT 2017
data model: 100

chain_coordinate system: L EST97
chain_correction system: EH2000
jam plan: 1:500

contact: laura@archpro.ee




4. Implementation




4. Implementation
LADM Database Setup

_ o — = X
P, Prrryr————— e T Sy
e : A ettt el o] Trrtim ] irceten 4y .
S R - ! —
2
_— ] o
- Aua — smminseia
fom e il
= AL pE T oL 1 ¥
EREr—— i
Ao |
— 1 i
T ¥ Sy Fr——= T . e W_Eq [ databasedump_v16:sql EJ
e ot el e ereegoen e - 00 —
Jroviien — ey ey il
= = F— AR Eon 01 -- PostgreS0L database dump
Az o e = e
Al A } i 02 -
g 03
04 % —- Dumped from database version 16.1
i, Pr=——mery 05 —- Dumped by pg_dump version 16.1
e, o o 06
Lo = | 07 SET statement timeout = 0;
oy = 08 lock timeout = 0
e == SET lock timeout = 0;
) I === 09 SET idle in_transaction_session timeout = 0;
i 1 oa SET client_encoding = 'UTEFE';
- 0B SET standard conforming_strings = on;
oc SELECT pg_cataleg.set_config('ssarch ¢ , "', false);
2 0D SET check_function_bodies = false;
P T — —
= 4 = 4 0E SET xmloption = content;
P el | ;‘”‘“ i oF SET client min messages = warning;
E:ﬁ.’:‘;‘. ] 10 SET row_security = off;
e 11
o et
= 12 -
13 —— Name: public; Type: SCHEMA; Schema: -; Owner: —
14 -
15
PR E——— Fr=r 16 —= *not* creating schema, since initdb creates it
st g 17
— e 18
Fets 0 _
1a —- Mame: SCHEMA public; Type: COMMENT; Schema: —; Owner: -
1B -
1%
1o COMMENT ON SCHEMA public IS "'
1E
1F
20 -
21 —— Mams: postgis; Type: EXTENSION; Schema: —; Owner: -
. .
M 22 —
reation of a database in Postgre of the new Estonia za
24 CREATE EXTENSION IF NOT EXISTS postgis WITH SCHEMA public;
25
M M 26
rofile in S
28 —- Mams: EXTENSION postgis; Type: COMMENT; Schema: —; Owner: -
29 -
2n
2B COMMENT ON EXTENSION postgis IS stGIS geometry and netions';
2c
2D
2E —
2F —— Name: get_triggers(); Type: FUNCTION; Schema: public; Owner: —




4. Implementation
Import Plans to the Database

General data extraction for Data transformation and loading

the checks for LADM database

® L o— PostgreSQL

PLAN data Mapping IFC attributes to LADMPS
(IFC) classes/attributes in LADM database Database



4. Implementation
Compliance Checks: Example

“The height of the buildable area in Detailed Plan cannot exceed the max. height of the Master Plan”

1. Upload an IFC file of the Detailed Plan and access required Master Plan data

2. Check if the model fits the IDS requirements (ensuring that information is in the correct location and
format)

3. Compute the checks

MAX 3istorey

Master Plan




4. Implementation
Compliance Checks: Example

“The height of the buildable area in Detailed Plan cannot exceed the max. height of the Master Plan”

1. Upload an IFC file of the Detailed Plan and access required Master Plan data

2. Check if the model fits the IDS requirements (ensuring that information is in the correct location and
format)

3. Compute the checks

MAX 3istorey MAX 15 meters height

Detailed Plan

M@st:e[r Plam




4. Implementation
Compliance Checks: Example

Does the Detail Plan comply against Master Plan regulations?

MAX 3istorey | MAX 15 meters height

Detailed Plan

MasterPlan




4. Implementation
Compliance Checks: Example

“The height of the buildable area in Detailed Plan cannot exceed the max. height of the Master Plan”

1. Upload an IFC file of the Detailed Plan and access required Master Plan data

2. Check if the model fits the IDS requirements (ensuring that information is in the correct location and
format)

Compute the checks

4. Visualize the results of the pre-defined detailed plan checks

w0

Check-Ul PoC @ Estonia check prototype [

= J P

Detailed plans

Admiraliteet

AR A W .

> < < >

Greenery requirements

X
(]
@ Area measures
@
(=]

Maximum height

Check whether the maximum height of the buildable
area in the detailed plan is equal or less than the
maximum building height described in the master
plan for the buildable area in the plot.

A WARNING
4/4 Success, 0 Fail, 1 Warning

dp_hoonestus_2n4tyswWu3ZY00000000Cuw
@ Masterplan height is 23m, building height

is 20m

dp_hoonestus_2n4tyswWu3ZY00000000CU_

@ Masterplan height is 23m, building height @

dp_hoonestus_2ndtysWu3ZY00000000Cv2
@ Masterplan height is 23m, building height

dp_hoonestus_2n4tysWu3ZY00000000Cv6
@ Masterplan height is 23m, building height &
is3m
v\ »n
o T S




4. Implementation
Compliance Checks: Example

Check-Ul PoC © Estonia check prototype [-
| X Detailed plans > H
[ Admiraliteet v (1]
[ Louna v €
C3J Pohi N
€@ Areameasures v
@ Greenery requirements v
@ Maximum height v
@ Building distance A

Check that calculates whether the buildable area's
comply with the minimal distance (8 m) to other
buildings from the Digital Twin.

A WARNING
9/12 Success, 0 Fail, 3 Warning

dp_hoonestus_7
no existing buildings in buffer, closest

® building is dp_hoonestus_4 with 10.6m 104
distance
dp_hoonestus_1
no existing buildings in buffer, closest

[ 104

building is dp_hoonestus_2 with 11.12m
distance

___dp _hoonestus 6 ,, e —




4. Implementation
Compliance Checks: Example

» Detailed plans =
[ Admiraliteet v
[ Louna v
0 Pohi ~ ﬁ Dataset
e Area measures v
€ Greenery requirements v ﬁ Availa ble Chec ks
e Maximum height N
e Building distance ~
Check that calculates whether the buildable area's . .
comply with the minimal distance (8 m) to other ﬁ Descrl pthn Of the Che0k
buildings from the Digital Twin.

WARNING

A ; " N . ° L
9/12 Success, 0 Fail, 3 Warning ﬁ Check results Wlth addltlonal
dp_hoonestus_7

® no existing buildings in buffer, closest ® comments On the reSUltS
building is dp_hoonestus_4 with 10.8m
distance
dp_hoonestus_1
no existing buildings in buffer, closest

® building is dp_hoonestus_2 with 11.12m ©
distance

___do _hoonestus § - et




4. Implementation
Compliance Checks: Example

Check-Ul PoC © Estonia check prototype  [=

P A N

> Detailed plans 1)
e Points of interest v ]
@ Protected area v
€

e Cadastral distance ~ —
Check if buildable areas are located in a plot, and
calculates the minimum, mean and maximum
distance to the plot boundary.
@ FAIL

1/4 Success, 2 Fail. 1 Warning
°® dp_hoonestus_zn4tysWu32YOOOODDOOCv2®

Buildable area not in a plot

\ L=

® dp_hoonestus_2ndtys\Wu3ZY00000000CvE
Buildable area not in a plot

®

-

dp_hoonestus_2ndtys\Wu3ZY00000000Cuw
@ Min. distance is 0, max distance is 13.08, €@
mean distance is 4.79

dp_hoonestus_2ndtys\Wu3ZY00000000Cu_
Part of buildable area outside of plot
® i ’ 0]
oundary, Min. distance is 0, max
distance is 10.36, mean distance is 3.72
[ Louna v
[ Pohi v

e —




4. Implementation
Final Pipeline

1 e -2 -3 -4 5

Al plan types Access required Store information Compute checks Check results
(Master, Detailed plan etc.) information through LADM

B

IFc CityGML




4. Implementation
Data Read from the Database

Initial data Information

stored in the DB

Features Selected: of 1 In: public.est_detailed_unit

Property » Value =
sub_function_n...
sub_function_ty...

surface_relation

type_of_b

Data read from the :
LADM database beg nl. 20240929

) id
> Unexposed... (1
postgis_type
FME Attribute...
Geometry
Coo te ...

JO0000CEN

postgis_polyhedralsurface

* in Any



4. Implementation
Data Read from the Database

PostGIS (PostgreSQL) Technical Constraint

* PostGIS CANNOT store geometry appearance/style
(e.g., color).

* No solution was found during the research, but
future optimizations could explore alternatives of
PostGIS.

* E.g., using MongoDB with GeoJSON for styled
geometries
OR
* developing custom scripts to manage styles
separately from geometry.




4. Implementation
Scenarios where LADM can be used for Checks

One of the benefits of utilizing LADM for the compliance checking pipeline is that
some of the checks can be executed directly in the database.

L

4’?
i

<.g:;ﬂ§x

=

0




4. Implementation

Scenarios where LADM can be used for Checks

CHECK: Compare the two most recent versions of the Detailed Plan
“Central Park” to assess whether they meet the Master Plan's greenery
requirement of at least 30% of the total plan area.

Classes from LADM used for
this check

SP_Planunit

<<featureType>>
EST_DetailedUnit

SP_PlanGroup

<<featureType>>
EST_MasterPlan

+ masterPlaniD: Qid [1]

+ name: CharacterString [0.1]

+ organizerReference: URL [0.1]

+ SEIAConducted: Boolean [0.1]

+ modifiesGeneralPlan: Boolean [0.1]

+ planningObjective: Characterstring [0.1]

+ strategicPrincipleAreas: CharacterString [0.1]
+/ geometry: Geometry [0.*]

= SP_PlanGroup

+ hierachylevel: Integer
+ label: Characterstring [0.1]
+ landUseType: SP_HigherLevelSpaceFunction [0.*]

 VersionedObject

+ beginLifespanVversion: Date [0.1] = realworldTime
+ beginRealWorldLifespanVersion: Date [0.1]

+ beginlifespanLastversion: Date [0.1]

+ endLifespanVersion: Date [0.1]

+ initiatedDate: Date [0.1]

+ detailedPlanUnitID: Oid [1]

+ detailePlaniD: integer [1]

+ uniqueSourcelD: VarChar [1]

+ name: CharacterString [0.1]

+ areaSize: Integer [0.1]

+ description: Characterstring [0..#]
+ floorAboveGround: integer ([31]
+ floorBelowGround: integer [1]
+ geometry: Geometry [0..*]

+ discipline: VarChar ql]

+ globalld: varChar [1

+ depthBelowGround: integer [1]
+ conditions: VarChar [1]

+ elementType: VarChar [1]

= SP_PlanUnit

+ currentArea: integer [0..*]

+ currentVolume: integer [0..*]

+ featureProtected: Characterstring [0..*]

+ maxArealndications: integer [0.1]

+ maxHeightindications: integer [0.1]

+ maxVolumelndications: integer [0..1]

+ otherConstructionindications: CharacterString [0.*]
+ otherIndications: CharacterString [0.#]

+ statusType: SP_StatusType

+ subFunctionName: CharacterString [0.1]

+ subFunctionType: SP_SubSpaceFunctionType [0..*]
+ surfaceRelation: LA_SurfaceRelationType [0.1]

+ typeOfBuildingindications: CharacterString [0..*]

+ typeOfShapelndications: Chorocterstring?on*]

+ unitindications: Integer [0.1]

+ computeAreaO: Area

+ computeVolume(): Volume

- VersionedObject

+ beginlifespanVersion: Date [0.1] = realworldTime
+ beginRealWorldLifespanVversion: Date [0.1]

+ beginlLifespanLastVersion: Date [0.1]

+ endLifespanVersion: Date [0.1]

+ initiatedDate: Date [0.1]




4. Implementation
Scenarios where LADM can be used for Checks

CHECK: Compare the two most recent versions of the Detailed Plan “Central Park” to assess
whether they meet the Master Plan's greenery requirement of at least 30% of the total plan area.

1~ WITH latest_wersions AS (

2 SELECT

3 dp.detailed_plan_id,

4 dp.name AS plan_name,

5 dp.begin_lifespan_version,
6 dp.end_lifespan_version,

7 dp.master_plan_id,

8

- ROW_NUMBER() OVER (
9 PARTITION BY dp.detailed_plan_id
19 ORDER BY dp.begin_lifespan_version DESC
11 ) AS version order
12 FROM
13 est_detailed_plan dp
14 WHERE
15 dp.detailed_plan_id = '181" -- Example plan ID for comparison
. 16 AND dp.begin_lifespan_version = dp.begin_lifespan_lastversion -- Identifies the most recent version
Example SQL query in the )
18 SELECT
19 lv.detailed_plan_id AS detailedPlanID,
database 20 lv.plan_name,
21 lv.begin_lifespan_version AS plan_start_date,
22 lv.end_lifespan_wversion AS plan_end_date,
23 SUM{CASE WHEN du.discipline = 'dp_haljastus' THEN du.current_area ELSE @ END) AS greenery_area,
24 SUM{CASE WHEN du.discipline = 'plan_ala' THEN du.current_area ELSE 8 END) AS plot_area,
25~ ROUND(
26 SUM({CASE WHEN du.discipline = 'dp_haljastus' THEN du.current_area ELSE @ END) /
27 SUM({CASE WHEN du.discipline = 'plan_ala' THEN du.current_area ELSE @ END) * 1@, 2
28 } AS greenery_percentage,
29 mp.strategic principle areas AS master plan_requirement
38 FROM
31 latest_wversions lv
32 JOIN
33 est_detailed_unit du ON lv.detailed_plan_id = du.detailed_plan_id
34 JOIN
35 est_master_plan mp ON lv.master_plan_id = mp.master_plan_id
36 WHERE
37 lv.version_order <= 2 -- Select the last two versions based on lifespan versioning
38 AND mp.strategic_principle_areas ILIKE '%min 38% greenery for an area of 50800 square meters¥'
39 GROUP BY
49 lv.detailed_plan_id, lv.plan_name, lv.begin_lifespan_version,

41 lv.end_lifespan_version, mp.strategic_principle_areas;
— — — —




4. Implementation
Scenarios where LADM can be used for Checks

CHECK: Compare the two most recent versions of the Detailed Plan “Central Park” to assess
whether they meet the Master Plan's greenery requirement of at least 30% of the total plan area.

Example output of the query

Detailed Plan Start Plan End Greenery | Plot Greenery .
Plan Name Master Plan Requirement
Plan ID Date Date Area Area Percentage
min 30% greenery for an area
101 Central Park| 2024-01-01 2024-03-31 1500 5000 30.00
of 5000 square meters
min 30% greenery for an area
101 Central Park| 2024-04-01 2024-06-30 1400 5000 28.00 )
of 5000 square meter

The results show that the first version of the Detailed Plan meets the Master Plan’s
minimum 30% greenery requirement, while the second version falls short, with
only 28% greenery, failing the compliance check.




5. Video Example (1 min)
Uploading the plans to the database

0 i 5 _

C @ % estonia-poc.clearly.app w G & = 90

o U Delft Mail @ OneDrive #» monday @ ClearlyBiM @@ Clearly.HUB [} ClearlyAPP BB PLANK W Excalidaw ¢ Tactia B [ @ FME Kadaster

Check-Ul PoC © Estonia check prototype [

X I g #
[ Admiraliteet v ' 0
[ Louna v <
D Pohi A

e Area measures v

@ Greenery requirements v

Q@ Maximum heignt v

e Building distance v

@ Points of Interest v

0 Protected area v

@ cadastral distance v




5. Video Example (>1 min)
Reading the plans from the database

Object Explorer 8 B % Q ). BE3publicest_detailed_unit/LADM_Thesis/postgres@PostgreSQL 16 X :
> @ FTSTemplates & public.est_detailed_unit/LADM_Thesis/postgres@PostgreSQL 16 8 %)
> & Foreign Tables :

» @ Functions G ISP Nolimit - (@ g v B @ %D = O
> [ Materialized Views Query Query History 7

> % Operators | v SELECT * FROM public.est_detailed_unit
> i) Procedures 2  ORDER BY detailed_plan_unit_id ASC
» 1.3 Sequences

v 5 Tables (32)
> B3 ci_responsibility
» B3 ci_rolecode
> 3 county_plan_la_source
> B3 detailed_plan_la_source
> 3 est_county_plan
> B3 est_county_unit Data Output Messages Notifications »
> 3 est_detailed_plan
> F5 est_detailed_unit
> 3 est_greennetworktype
F5 est_master_plan

> 5 est_master_unit

> B3 est_national_plan

> 3 est_national_unit

> B3 est_transportinfrastructuretype

Waiting for the query to complete...

> 3 la_administrativesource
> B3 la_mediatype

> 3 la_multimediatype

> 5 la_source

> 5 la_spatialsource

» 5 la_spatialsourcetype

> 3 la_surfacerelationtype

» 5 la_surveypurposetype
> [ master_plan_la_source Total rows: 29 0of 29 Waiting for the query to complete... 00:00:00.023 Ln 2, Col 36




5. Conclusion and Future Research

Instead of using many cumbersome
scripts to extract and validate the
necessary plan information and
metadata every time...




5. Conclusion and Future Research

We upload the plan data and metadata
to the LADM database one time...




5. Conclusion and Future Researc

>

FTS Templates

> [F] Foreign Tables

> {) Functions

>

Materialized Views

> @ Operators
> {() Procedures

> 1.3 Sequences
~ [ Tables (32)

>
>
>
>

>
>
>
>

>
>

>

>
>

>
>

>

5 ci_responsibility

5 ci_rolecode

5 county_plan_la_source
[ detailed_plan_la_source
5 est_county_plan

5 est_county_unit

[ est_detailed_plan

F5 est_detailed_unit

5 est_greennetworktype
[ est_master_plan

E5 est_master_unit

5 est_national_plan

5 est_national_unit

[ est_transportinfrastructuretype
5 la_administrativesource
FH la_mediatype

5 la_multimediatype

F5 la_source

FH la_spatialsource

[ la_spatialsourcetype
[ la_surfacerelationtype
5 la_surveypurposetype

F_master plan la_source

& | public.est_detailed_unit/LADM_Thesis/postgres@PostgreS.. v | &

ma~ AT

Query Query History

" >»yB 0y %D

1 v SELECT * FROM public.est_detailed_unit
2 ORDER BY detailed_plan_unit_id ASC

Data Output Messages Notifications

S EvOvE S

geometry
o geometry

1 010F0Q00AOESOC...

2 010FO000AQESOC.

3 010FO000AQESOC.
010FO000AQESOC.
010FO000ADESOC.

4
5

6 010FO000AOESOC.
7 010F0000AOESOC...
8 010F0Q00AOESOC...
9 010FO000AQESOC.
10 010FO000AQESOC.
n 010FO000AQESOC.
12 010FO000ADESOC.
13 010FO000AOESOC.
14 010F0000AOESOC...
15 010F0Q00AOESOC...
16 010FO000AQESOC.

17 N1NENNNNANERAN

detailed_plan_unit_id
[PK] integer

29 Query complete

s

PR

S 0 ®wu oo o

12
13
14
15

detailed_plan_id plan_id
character varying (255) character varying
1 210011
1 210011
1 210011
1 210011
1 210011
1 210011
1 210011
1 210011
1 210011
1 210011
1 210011
1 210011
1 210011
1 210011

210011

name
text

NoName1
NoName1
NoName1
NoName1
NoName1
NoName1
NoName1
NoName1
NoName1
NoName1
NoName1
NoName1
NoName1
NoName1

NoName1l

current_area
integer

3382
27N
2789
1562
2601

968
3825
1334
2638

877
1063

3574
3614
2919

current_volume
r

74398
43807
48260
34375
46012
21300
63451
29353
46511
19298
23383
53217
86742
70059
75210

discipline
character varying
dp_hoone
dp_hoone
dp_hoone
dp_hoone
dp_hoone
dp_hoone
dp_hoone
dp_hoone
dp_hoone
dp_hoone
dp_hoone
dp_hoone
dp_hoonestus
dp_hoonestus

dp_hoonestus

begin_lifespan_vere
date

2024-09-29
2024-09-29
2024-09-29
2024-09-29
2024-09-29
2024-09-29
2024-09-29
2024-09-29
2024-09-29
2024-09-29
2024-09-29
2024-09-29
2024-09-29
2024-09-29
2024-09-29

And directly read the necessary
information from the structured
framework of the LADM database after.
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> ) FTS Templates

& public.est_detailed_unit/LADM_Thesis/postgres@PosigreS.. v & )
> @ Foreign Tables
» ) Functions. mAav /v YV Noimt v @8 »pv B OV D o
> [ Materialized Views Query Query History P
> % Operators 1 SELECT » FROM public.est detailed unit
> {0) Procedures ORDER BY detailed_plan_unit_id ASC
> 13 Sequences
~ [ Tables (32)
» E9 ci.responsibiity Data Output  Messages  Notifications '
> [ cirolecode BRvOvE s ~
> 3 county_plan_la_source jeomet ail lan_unit_i tailed_plan_ic lan. name current_area ‘current_volume iscipline jinlifespan_vers
» B9 est_county.plan 1 O10R0000AOESOG T 200 Notame 92 74398 dp-hoone 20240929
» B3 est_county_unit 2 ol0R0000AOESOC 21 200 NoNamer m 42807 dp_hoone 20240929
> [ est_detailed_plan 3 010F0000ADESOC. 31 210011 NoName1 2789 48260 dp_hoone 20240929
> 5 est_detalled_unit 4 01070000A0ESOC a 200 Notamer 1862 dp_noone 20240529
> B est_greennemworkype 010F0000A0ES0C: s 200 NoName1 2601 dp_hocne 20240929
> £ estmaster_plan 6 010F0000AOESOC: 6 2001 NoName1 568 dp_nocne 20240929
> B9 estmaster.unit 7 o10m0000A0ESDC a0 200 NoNamer a2 dp_hoone 20240929

> B9 estnational_plan 8 010F0000A0ES0C
> 5 estnational_unit 9 010F0000AOESOC.
> B estransportinrastructuretype PR T rep—
> Eh
> B la.mediatype

12 010FO000AGESOC.
> B lamultimediatype 5 overoomomoesed
> 5 lasouree 14 010F0000A0ES0C
> E5 la_spatielsaurce

15 O10FO000AGESOC.
> 5 la_spatialsourcetype

16 010F0000AOESOC
> 9 la_sufacerelationtype =

> B9 la_surveypurposetype

> P master plan Ja source Total rows: 29 of 29




5. Conclusion and Future Research

Current FME script used for the “building height” check:

File Edit View Readers Transformers Writers Run Tools Help

(&) = r U HL L, s 8 OB 8 B & 0N piscomecte ~ B

Open Save Run Select | Pan ZoomIn Zoom Out =~ Extents Maximize Reader Writer Transformer Annotation Bookmark FME Flow Connection Publish

X v & § x Start x Feature Information X * & 0 x

% Transformers (47)
[1 Bookmarks (10)
iii User Parameters (4)
{( FME Flow Paramet...
@ Warkspace Resour...
[{}3 Workspace Param...
G@? Password: <no...
[__1“5? Name: <not s...
[__1“5? Description
(23 Logging
Gﬁ? Reader/Writer ...
[{?g Scripting
[ﬁj Translation

Visual Preview X

X




5. Conclusion and Future Research

If LADM database was used for input plan data for the “building height” check

File Edit View Readers Transformers Writers Run Tools Help

=) B~~~ 2 2 .. ,O OB 8 8 & n

&
New Open Save Run Undo Select | Pan ZoomIn Zoom Out - - Extents Maximize Reader Writer Transformer Annotation Bookmark FME Flow Connection Publish

Navig.. X | v & & X g . o Main % Feature Information X v & 0 X
+ [ New LADM Db [P...
4 %] Transformers (24)
Incomplete Transf...
[1 Bookmarks (4)
€:i User Parameters (4)
{( FME Flow Paramet...
Q Database Connect...
@ Workspace Resour...
[ﬁ} Workspace Param...
[_?E? Password: <no...
[@7 Name: <not s...
Hﬁ'g Description
[.?E? Logging
G@'g Reader/Writer ...
H@ Scripting
G@? Translation

(]
Translation Log X @ Visual Preview

0 Errors @ /1\ 3 Warnings @ Information

Timestamp Elapsed Transformer  Message
U0:35:36 . 0.0 Mapping File Generation was SUCCESSFUL

0.0 FME Session Duration: 1.4 seconds. (CPU: 0.0s user, 0.ls system)
0.0 END - ProcessID: 21540, peak process memory usage: 46624 kB, current process memory usage: 46624 kB

Mapping File Generaticn was SUCCESSFUL




5. Conclusion and Future Research
Final Pipeline

1 IFC data *




5. Conclusion and Future Research
Investigation of existing 2D data

FITIIIIIs

Despite Estonia's progress

toward digitalization, existing
spatial planning system still
relies on 2D formats like CAD
and PDFs.




5. Conclusion and Future Research
Investigation of existing 2D data

Planetary Data Collection (PLANK) platform

¢ » @ @ [ % nplaneeringud.ee/plank-web/#/planning ne | PA OB ew & =
brcad REGIONAAL- JA il
< ﬁ PLLUMAJANDUSMINISTEERIUM DATA GOT OF PLANEERATIONS L) Accessibility —#] Inputen
Planetary name / Data collection ID / Plan 1D / Kov ID X Local government / Address / Catastritus X
Map Type of planning Condition
Checking Select the type of planning Designer Select condition Period of performance B ox
- valid o

Detail planetary
partially valid [x]

Special planning of local govern...
:
A real-world Detailed

Plan example from
PLANK was investigated. o

Welcome to use the established planning data collection

The State Planning Data Collection (PLANK) collects and maintains all established plans, regardless of the type of planning. The data collection allows guick access
to plan files and data directly through application or services.

The data collection application allows you to find planings in the area of interest, download files, or view plan solution data directly on the map. The instructions for
using the data collection can be found here: PLANK instructions

b The nationwide PLANK collects and maintains all established plans

6113076
support@e-construction.ee

Py regardless of the type of planning.

Version: 1.73.0
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Investigation of existing 2D data

Detailed plan of “Péllu tn 4 and the surrounding area”

1l
A

Q, Search

] cad

& Control

Son
A

REGIONAAL- JA
POLLUMAJANDUSMINISTEERIUM

Detailed planning

PLANNING DATABASE

e

Detailed plan of the land area of Pdllu tn 4 and the surrounding area

General information Files

General information

Spatial data of the planning solution Planning on the map Versions

Purpose : @ Assigning a building right to the planning area for the construction of a commercial building wi
area of approx. 1,600 m2 and changing the purpose of the land to commercial land.
Organizer reference: ® & https://antsla.ee/et/algatatud-detailplaneeringud
Strategic Environmental Impact ® no
Assessment:
Changing a rather more general layout: ® no
User support: o a
P Procedural information
tugi@e-ehitus.ee
E-N 9:00-16:00 Date of Initiation: ® 22.09.2021
Version: 1.79.0 Date of receipt: @ 03.08.2022

Main aim: Change the land use from residential to commercial and

allow two commercial buildings.

J Accessibility =] I'minside

Compilation organizer:
Antsla Municipal Gover...

Condition: valid
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Investigation of existing 2D data

Available plan files on PLANK database.

BRRA

Explanation letter (1)

SK100 Explanation letter

Representations of drawings (2)

JN100 Basic drawing, complete solution, land use plan

JN220 Technical networks, technical networks

Digital Layers (3)

DK402 Metadata table
DK401 Smart data table

DK202 Planning solution containing spatial data (dwg)

Legal basis (1)

HO101 Enfercement decision

Digitally signed plan (1)

DD100 Digitally signed plan

Extras (6)

UU603 Contact zone analysis

ML105 Situation diagram

UUB02 Analysis of the existing situation
RI100 Spatial illustrations

MD101 Procedural Documents Folder

ML109 Spatial data list of the planning solution

|& Psllu_tn_4_DP Explanation letter_09-09-2022.pdf

|8 Psliu_tn_4_DP_4_Main drawing_22-07-2022.pdf

|&8 Psllu_tn_4_DP_5_Technovérgud_06-07-2022.pdf

|

Pollu-tn-4_DP_metaandmed_18.10.2022.xIsx

|4

Péllu tn 4_DP_star data_table_19.10.2022.xlsx

I

Péllu_tn_4_DP_digital_layers_19.10.2022.dwg

|4

Establishment of detailed planning_Field 4.asice

|

Pallu_tn_4_DP_09-09-2022.asice

@ P&llu_tn_4_DP_3_Kontaktvind_29-03-2022.pdf

@ Pallu_tn_4_DP_1_Situation scheme_29-03-2022.pdf
@ Péllu_tn_4_DP_2_Olemasoleb-ulokord_18-07-2022.pdf
@ Pallu_tn_4_DP_6_lllustration_18-07-2022. pdf

¥ Pollu_tn_4_DP Additions.asice

¥ Field street 4_DP_jooniste_iildine_info.xlsx
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Investigation of existing 2D data

DK202 Planning solution containing spatial data

DK402 Metadata table

DK401 Smart data table
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Investigation of existing 2D data

.dwg

DK202 Planning solution containing spatial data

i LAYER PROPERTIES MANAGER

Current layer: 0 Search for layer e

|
L eI A

L]

» 5. Name

Al uscu L
v
# DP_hoone...
# DP juurdep
# DP_krunt
# DP_tehno
# plan_ala

o9000f@ O

5 layers categorized according
to different spatial features

DP_hoonestus — Building/Construction
DP_juurdep — Access

DP_krunt - Plot/Land parcel
DP_tehno - Technical infrastructure
plan_ala - Planning area

| —
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Investigation of existing 2D data

Property »» Value

" . . .. . autocad_alignment_x 650207.3441505203
‘l DK202 Planning solution containing spatial data autocad_alignment_y 6412358.095696476
. autocad_alignment_z 0
autocad_big_fontname
.dwg ‘ autocad color b

autocad_entity autocad_text
autocad_entity_handle 292
autocad_entity_wvisibility visible
autocad_font_bold

autocad_font_charset

autocad font_italic
autocad_font_pitch_family

autocad_font_typeface 72
* The metadata of the layers only relate to autocad_generation autocad_normal
. autocad_justification autocad_baseline_left
the Vlsual aspects autocad_layer DP_krunt

autocad_layer_desc
autocad_layer_frozen no
autocad_layer_hidden no
autocad_layer_locked no
autocad_layer_on yes
autocad_layer_plottable yes
not_frozen
BylLayer
10
autocad linew -1
autocad_oblique 0
autocad_original_color BylLayer
autocad_original_entity_type autocad_multi_text
autocad_resolved_linetype Continuous
autocad_resolved_lineweight 3
autocad_resolved_transparency -1
autocad_rotation 0
autocad_shape_filename swissl.ttf
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Investigation of existing 2D data

odwg Polyline - B W

General -

DK202 Planning solution containing spatial data

¢ PROPERTIES [—-1[Top][2D Wireframe]

Color Color 1...
Layer DP_tehno
Linetype Con...
Linetype scale 09

Plot style B

"‘hp:’l

Lineweight Def... %

Transparency ByLayer
Hyperlink
Thickness 0

° ThUS, the DWG Only prOVideS 3D Visualization

the geometric layout and Gr:w. Bytayer
basic visualization details Corentveen 1

Vertex Y

Start segment... 0.3
End segment... 0.3
Global width

Elevation
Area
Length
Misc
Closed Yes

Linetype gener... Enabled
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Investigation of existing 2D data

DK402 Metadata table

Preparer

A ] C D E F
I planeerija |koostaja tarkvara andmemudel keht_koordinaatsysteem keht_korgussysteem

Contact

mookava kontakt

1:500 laura@arhpro.ee

el | aura Andla :Laura Andla, planeerija i Autodesk Autocad LT 2017 100:L-EST97 ‘EH2000
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DK402 Metadata table

Preparer Contact

Q Search Detailed planning Compilation organizer:
) N ; Antsla Municipal Gover...
Detailed plan of the land area of Pdllu tn 4 angghe surrounding area )
] cad Condition: m
& Control General information Files Spatial data of the planning solution Planning on the map Versions

Metadata

planner: Laura Andla

Aligned with what PLANK offers as
Metadata of the plan information

compiled by: Laura Andla, planner
software: Autodesk Autocad LT 2017
data model: 100

key_coordination system: L-EST97

keht_korgussystem: EH2000

User support:
611 3076

tugi@e-ehitus.ee scale: 1:500
E-N 9:00-16:00

contact: laura@arhpro.ee




<<featureType>>
Administrative::
LA_Source
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+ laSourcelD: Oid [1]

+ planld: varChar [0.1]

+ acceptance: DateTime [0.1]

+ availabilityStatus: LA_AvailabilityStatusType =
documentAvailable

+ extArchivelD: ExtArchive [0.1]

+ lifeSpanstamp: DateTime [0.1]

+ source: Cl_Responsibility [0.1]

<<featureType:>

- DK402 Metadata table

Estonia’s new LADM P5 profile
also addresses this information

Cl_Responsibility

+ OrgName: CharacterString [1]
+ role: CI_RoleCode [0.1]

+ submission: DateTime [0.1]

0.*

<<featureType>>
Administrative::
LA_AdministrativeSource

integratedSource

+ gdministrativelD: Oid [1]
+ laSourcelD: VarChar [1]
+ text: LA_MultiMediaType [0.1]

0.*

<<featureType>>
Administrative::
LA_SpatialSource

«Codelist»

LA_MultiMediaType

+jpeg + coordinateSystem [keht_koordinaatsysteem]: Characterstring [0.1]
+png ! + pointCloud + correctionSystem [keht_korgussysteem]: CharacterString [0?
'+ image + scale [mootkaval: Integer [0.1]

«<<Codelist>>

+ funder
+ stakeholder

-
1 «Codelists
. LA_MediaType

==
1+ vide:

1 + scannedMap
| + digitizedMap
1+ DB

+ spatialld: Oid [1]

+ laSourcelD: varChar [1]

+ media: LA_MediaType [0.1]

+ surveyPurpose: LA_SurveyPurposeType [0.. *]

+ type [tarkvara]: LA_SpatialSourceType [0.1]

+ plannerName [planeerija]: Characterstring [0.1]
+ draftsmanName [koostaja]: Characterstring [0.1]
+ dataModel [andmemudel]: Integer [0.1]

+ contact [kontakt]: CharacterString [0.1]

«Codelist» 1

LA_SpatialSourceType !

«CodeList» :
LA_SurveyPurposeType \

!+ mixed [segatuup]
1 + below [Maa-alune]

1
1
1
I
. 1 . ] '
& CmEERE s ' <<Codelist>> ! ' + aeriallmage | 1 + amalgamation !
R e 1 1 SP_SubSpaceFunctionType | y + analogueMap ! | +asMaidMeasurements |
| + architect ! : f P BIMDgsign \ 1 + boundaryDelineation '
| +planner 1 1+ apartment I i + CADFile 1 '+ boundaryReconstruction !
v resourceProvider '+ gerviceApartment ! | +DB ! 1 + constructionPermit :
H :g”wsntg:"“" !} + condominium \ | + GNSSSurveyFile 1 1+ controlMeasurement '
! % user ! 1+ lowCostHousing ' 1 +image ) 1 1 + deedRegistration \
| + distributor 1L +flat I , + levellingsurvey File 1 1+ demolitionPermit !
' + originator 11+ shop ' 1+ lidar I 1 +landConsolidation '
| + pointofContact ! 1+ supermarket . ! + other i 1+ other i
y +principalinvestigator | gl 1 1 + pointcloud : : + spatialplanning :
' :g[ﬁieszs;r 1 | + traditioncIMarket ' ; * RADAR 11+ subdivision !
! + author ' 1+ workshop ! ! + satellitelmage I} + titleRegistration !
| + sponsor : , +office 1 ,+Scann9d‘Map S
| + coAuthor 1 1+ education i |+ tgtulStatlonSurveyFlle !
! + collaborator U culture . !+ video | mmmmm e e e m e m e mmmmm .
| + editor | 1 +factory | e e " <<Codelist>> )
1+ mediator 11 4 hedlthService ! ' LA_surfaceRelationType '
1 + rightsHolder 1 L 1 1 = |
! + contributor 11+ parking o Wmived [segatace] 0
1
1 1
1 1
1

1+ above [Maapealne]
 + onsurface
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DK401 Smart data table

A B (
objectlD kruntOID ehTyyp
1 10

plan_ala | DP_krunt DP_juurdep | DP_tehno

nimetus

Teenindava transpordi juurdepéas krundile.
Jalakéijate juurdepéas krundile.

Jalakéijate juurdepdas krundile.
S@iduautode juurdepddas krundile.

plan_ala DP_krunt DP_krundisihtotstarve DRI S DP_juurdep

A B v . J
planNim planLiik planKSH planEesm planViide muutev algatKp vastuvKp kehtestKp kehtestNr
Pallu tn 4 maa-ala 30 el FPlaneeringualale ehitustiguse hitps://antsla.ee/et/algatatud- ei 22/09/2021 03/08/2022 21/09/2022 2-31347

plan_ala sl DP krundisihtotstarve DP_hoonestus =~ DP_juurdep | DP_tehno
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DK401 Smart data table

plan_ala DP_krunt DP_krundisihtotstarve DP_hoonestus DP_juurdep DP_tehno

Layers categorized according to

different spatial features

plan_ala - Planning area

DP_krunt — Plot/Land parcel

- DP_krundisihtotstarve — Land use purpose of the plot
DP_hoonestus — Building/Construction
DP_juurdep — Access
DP_tehno - Technical infrastructure
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DK401 Smart data table

A B C
objectlD kruntOID ehTyyp
> B

1 10

plan_ala DP_krunt DP_krundisihtotstarve DP_hoonestus DP_juurdep | DP_tehno

DP_hoonestus
Building/Construction

* objectlID: Unique identifier for the object in the plan.

* kruntID: Identifier for the specific plot/land parcel (krunt).

* ehTypp: Type of building/construction allowed on the plot
(e.g., residential, commercial).

* arv: Number of buildings or units allowed on the plot.

e pind: The area of the plot in square meters.

* korgus: MAX allowed height of the building in meters.
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DK401 Smart data table ¢ LAYER PROPERTIES MANAGER

Current layer: 0 Search for layer

"\

'y

Al USEU L
v 0
# DP hoone...
# DP juurdep
# DP_krunt
# DP_tehno
# plan_ala

R R TN
5,8,88088 -
il i i i e 6 iR

A B C
|l objectiD  kruntOID ehTyyp
2 1 10

plan_ala DP_krunt DP_krundisihtotstarve DP_hoonestus DP_juurdep DP_tehno

The missing metadata of the layers from the DWG file seems to be represented in multiple
XLSX (“CSV”) files.
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DK202 Planning solution containing spatial data

DK402 Metadata table

DK401 Smart data table
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DK202 Planning solution
containing spatial data

DK402 Metadata table + \ RI100 Spatial illustrations ?

DK401 Smart data table
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RI100 Spatial illustrations

Contains 3D renders of the
Detailed Plan
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RI100 Spatial illustrations

* Primarily used for visualization

 Lack the technical information needed for
compliance checks or LADM integration
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Reliance on 2D data and fragmented metadata creates
challenges in Estonia’s spatial planning system.

Data in PLANK can be adapted for LADM Part 5 and
compliance checking, but significant workflow
adjustments are required.

Improvements needed:
* adding richer semantic information,
* streamlining metadata,
* reducing reliance on externalfiles.
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 LADM Part 5 profile for Estonia enhances data consistency and
interoperability across spatial planning checks.
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* LADM Part 5 profile for Estonia enhances data consistency and
interoperability across spatial planning checks.

e A standardized and structured database enables effective
management and validation of plan data.
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* LADM Part 5 profile for Estonia enhances data consistency and
interoperability across spatial planning checks.

* Astandardized and structured database enables effective management
and validation of plan data.

* Examining the existing 2D system alongside the proposed solution
highlights LADM Part 5’s role in unifying fragmented data.
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Why 3D data/ why IFC?

3D data in IFC format allows accurate representation of spatial
relationships, vital for compliance checks.

Combines both geometric and semantic data in a single
model, allowing for a streamlined validation process without
relying on fragmented sources like CSV files.

Embeds metadata within the model itself, allowing
automation to be established easier without relying on manual
interventions.

IFC, as an open standard, enhances interoperability and aligns
Estonia with global practices.



5. Conclusion and Future Research
Addressing to common reviews

Why import scripts only focus on Detailed Plans?

Focused on Detailed Plans due to the availability of 3D IFC data
and the scope of the research focusing on IFC rather than
WMS//WES (Master Plan data).

However, LADM country profile and the database were structured
to accommodate future inclusion of Master Plans.

Using Detailed Plans as a starting point ensures a practical
implementation of compliance checks, setting the groundwork for
expansion.
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Addressing to common reviews

How does this research address key challenges in spatial
planning?

« Standardizes spatial data management by implementing LADM
Part 5, enhancing consistency across municipalities and planning
levels.

* Highlights the benefits of adopting 3D IFC models, enabling
further applications like compliance checks.

* Streamlines data exchange between planning authorities,
improving collaboration and reducing data inconsistencies.

* Lays a foundation for automated compliance checks, supporting
Estonia’s broader digitalization goals in spatial planning.
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Scale the prototype to real-world workflows with larger datasets.

Improve Improve IFC-LADM mapping and standardize urban-scale data use.

Explore CityGML’s potential for planning and zoning checks.

Establish consistent frameworks for Estonian spatial planning data.

Integrate Integrate additional LADM standards for comprehensive systems.
Test Test LADM Part 5 in diverse countries and planning contexts.

Develop Develop advanced algorithms for more thorough compliance checks.







References used for the Presentation

https://www.freepik.com/ (illustrations)
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