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1. INTRODUCTION

Purpose of this Booklet

This booklet introduces the achievements of the CHEK project—Change Toolkit for Digital
Building Permit. It provides municipalities, urban planners, professionals, and policy
stakeholders with a clear, engaging overview of how digital building permit systems can
transform permitting practices across Europe.

Why Digitalization of Building Permits Matters

Permitting processes are often lengthy, opaque, and paper-heavy. The CHEK project
tackles this challenge by introducing digital tools that make permit processes faster, more
reliable, and citizen-friendly. Automation and rule-based checking enable cities to meet the
growing demand for transparency, urban quality, and legal compliance.

The CHEK project:

‘Change toolkit for digital building permit’ (CHEK) is a European project, funded under the
Horizon Europe call HORIZON- CL4-2021- TWIN- TRANSITION-01-10 G.A. 101058559.

It lasted 3 years (October 2022- September 2025) and involved 19 European partners,
including international standardisation organisations (OGC, buildingSMART) and is strongly
related to the European network for Digital Building Permits (EUnet4DBP).

CHEK Vision

CHEK envisioned a future where automation, transparency, and standardization are the
norm. The project promoted a modular and standards-based Digital Building Permit (DBP)
ecosystem, interoperable across cities, scalable across the EU, and understandable by
humans and machines alike.

The aim of CHEK

Take away barriers for municipalities looking to adopt digital building permit processes by
developing, connecting and aligning scalable solutions for regulator y and policy contexts,
for open standards and software and data interoperability (geospatial and BIM), for closing
knowledge gaps through education and training, for renewed municipal processes and

for technology deployment. CHEK provided an innovative kit of both methodological and
technical tools to digitalize building permitting and automated compliance checks on
building designs and renovations in European urban areas and regions. Modularity and
standardization of solutions enabled replicability in any country and context.

In the European Landscape

CHEK works in synergy with other EU-funded projects, such as ACCORD and DigiChecks,
all contributing to a shared vision for the digital transformation of construction permitting.
Together, these initiatives support the broader EU goals of digital innovation, regulatory
efficiency, and sustainable urban development.



https://accordproject.eu/
https://digichecks.eu/

2. DIGITAL BUILDING
PERMIT (DBP)

What is a digital building permit?

Definition and scope (CHEK Wiki)

A digital building permit refers to the electronic version of a permit issued by a governing authority for the
construction, renovation, or alteration of a building or structure. It replaces the traditional paper-based permit
system with a digital platform or software that enables stakeholders to submit, process, review, and track the
progress of permit applications.

Digital building permits aim to streamline the permit process, making it more efficient, transparent, and
accessible. They typically involve the use of digital technologies, such as online portals or software
applications, where stakeholders can submit and store all necessary data, including building and city
models, specifications, and other relevant information. In addition, they facilitate interaction and collaborative
work between the users.

The key features of a digital building permit system may include:

1. Online application submission: Applicants can complete and submit permit
applications digitally through a web-based portal or software.

2. Data management and interoperability: All required data and information, such
as Building Information Model (BIM) and Geographic Information System (GIS) files,
regulations, and supporting materials, can be uploaded and stored digitally. This
allows exchange and integration of data between different systems and applications.

3. Automated review process: The digital system may include automated checks
and validations to ensure that submitted plans meet the required standards and
regulations.

4. Collaboration and communication: Digital building permit systems often provide
a platform for communication and collaboration between all participants such
as applicants, reviewers, and inspectors. It allows for easy exchange of information
and feedback throughout the permit process.

5. Real-time status updates: Stakeholders can track the progress of permit
applications in real-time, receiving notifications and updates at each stage of the
process according to their roles.

By digitizing the building permit process, governments and authorities aim to reduce paperwork, shorten
approval times, enhance transparency, and improve overall efficiency. It also provides a more convenient and
accessible experience for stakeholders, saving them time and effort in navigating the permit procedure. (P-8)
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Key Concepts

Rules-based checking:
Automating validation of legal
and design requirements.

BIM integration: Using detailed
3D models for accurate, efficient
review.

Automation: Reducing manual
steps for faster decision-making.

Automated Review Process

Stakeholders Involved

*  Public Authorities:
Municipalities and regional
offices issuing permits.

* Professionals: Architects,
engineers, planners and
construction companies.

e Other: Community of practice,
EUnet4DBP, advisory board of
CHEK, citizens and building
owners.



Key Terms at a Glance:

Digital Building Permit

A digital building permit refers to the electronic version
of a permit issued by a governing authority for the
construction, renovation, or alteration of a building or
structure.

BIM (Building Information Modeling)
Use of a shared digital representation of a built

asset to facilitate design, construction and operation
processes to form a reliable basis for decisions.

GIS (Geographic Information System)
Information system dealing with information concerning

phenomena associated with location relative to the
Earth.

IFC (Industry Foundation Classes)
An open standard data format for BIM models, used to

describe buildings and their components in a software-
neutral way.

CityGML / CityJSON

Standard formats for representing 3D geospatial data
of cities, including buildings, terrain, and infrastructure.

OpenBIM

An approach that promotes the use of open standards
in BIM workflows to ensure interoperability and data
exchange across platforms.

RASE Model

A structure used to break down rules into four
components: Requirement, Applicability, Selection, and
Exception.

3. HOW IT WORKS: CHEK
DBP WORKFLOW

Visual Workflow

Step-by-step diagram of the DBP process:

»  Submission: Professionals upload BIM/GIS models via CHEK platform.

* Rule Checking: Automated validation of zoning, accessibility, and safety.

* Feedback: Authorities receive digital reports and approve or request revisions.

* Approval: Digital permit issued with cryptographic signature.

This end-to-end process is secure, auditable, and fully digital—ensuring fast, reliable outcomes.

HOW ITWORKS: CHEK DBP WORKFLOW
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https://wiki.chekdbp.eu/en/digital-building-permit
https://wiki.chekdbp.eu/glossary/bim
https://wiki.chekdbp.eu/glossary/gis
https://www.buildingsmart.org/standards/bsi-standards/industry-foundation-classes/
https://www.cityjson.org/about/
https://www.buildingsmart.org/about/openbim/
https://chekdbp.eu/outcomes/

4. BENEFITS AND IMPACT

KPI Summary
Process Improvements Quality Assurance
Up to 35% faster permit processing with 40% 85% of errors caught early through automated
fewer manual steps validation

Key Benefits of Digital
Building Permits

Faster Permitting

Pilot results show time reductions in processing building
permits compared to traditional workflows, especially
rule checking procedures. Automation replaces manual
inspections with digital compliance checks. Pre-checking
saves a lot of time too.

Increased Transparency and Quality

Stakeholders can trace validation logic, visualize rule
conflicts, and justify decisions. The applicant can use the
same tools to pre-check the IFC model. This builds trust
in planning processes.

Better Coordination

Designers and municipalities use the same digital
platform and data, eliminating version conflicts and
unnecessary rework.

EU Harmonization Potential

CHEK aligns with the European Digital Building Logbook

and BIM-based permitting roadmaps, supporting cross-
border digital workflows and data reuse.
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Maturity Growth

2-level improvement in municipal readiness
across pilots

CHEK by the Numbers: KPI Highlights

To measure its impact, CHEK tracked a range of technical, process,
legal, and user satisfaction KPIs across its four pilot cities: Ascoli
Piceno (APC), Vila Nova de Gaia (GAl), Lisbon (LIS), and Prague (IPR).
The results show significant progress toward digital transformation in
permitting processes.

CHEK tools were applied in 100% of the redesigned DBP workflows
in all pilot cities, with digitalisation rates ranging from 70% to 100%
depending on existing local maturity. Accuracy of rule validation
exceeded expectations, reaching 95-100% in most cities. Time
savings of up to 30-40% were reported in specific tasks, particularly

for pre-checking and early-stage validations. Across pilots, the IFC
model integration achieved up to 90-100% alignment with information
requirements (LOD/LOIN).

The project also demonstrated strong results in training and capacity-
building, delivering multiple sessions per city with high engagement. Use
of open standards (IFC, CityGML), coupled with flexible, municipality-
controlled rule parameters, confirmed the system’s adaptability. Overall,
CHEK delivered not just technical tools, but measurable outcomes across
innovation, process efficiency, legal automation, and user confidence.

Category Result

DBP Steps Using CHEK 100% across all pilot cities
Digitalisation of Process 70%-100% (avg. >85%)
Rule Validation Accuracy 95%-100%

Time Savings (Internal) 23%—-40% in specific tasks

IFC Data Compliance Up to 100% LOD/LOIN alignment

User Satisfaction (CHEK) 30%-70%, depending on city

Trainings Delivered 2-4 per city with 55-70% satisfaction

Flexible Rule Parameters 100% changeable by municipalities

1



Key points in the CHEK Digital
Building Permit Process

The end-to-end Digital Building Permit (DBP) process and highlights
the key innovation points introduced by CHEK—notably, pre-checking,
automated rule-checking, and a standards-based platform layer.
These innovations enabled municipalities to transition toward 100%
digital processes, significantly improve efficiency, and increase
transparency and data traceability. By embedding automatic validation
tools and integrating BIM/GIS models from the early stages, CHEK
helped streamline decision-making, reduce errors, and achieve major
performance KPIs across all pilot cities.
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5. CHEK'S APPROACH
TO THE DIGITAL
BUILDING PERMIT (DBP)

CHEK offers a fully integrated suite of digital tools that work together to support the Digital Building Permit
process. These tools enable rule encoding, model submission, automated checking, data transformation, and
final approval, based entirely on open standards and modular workflows. Below, we present the CHEK tools:

PRE- DBP tools

Process mapping and assessing

CHEK Virtual Assistant

The CHEK Virtual Assistant supports municipalities in assessing their current ("as-is") permitting processes
and aligning them with CHEK’s digital ("to-be") benchmarks. It helps identify inefficiencies, evaluate digital

maturity, and plan the transition toward a fully integrated BIM-GIS digital building permit system, ensuring
strategic readiness before implementation begins.

Loginto startimproving your Building Permit process.

B e-mail
& password
Login
Don't have an account?
Funded by . v Zi Fraunhofer
the European Union oy i e ITALIA
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CHEK Rule interpretation

CHEK’s rule interpretation methodology, described in , defines a structured,
step-by-step process to translate legal building regulations into formalized, digital rules

that can be used in automated compliance checking. The approach is based on the RASE
model (Requirement, Applicability, Selection, Exception) and emphasizes clarity, modularity,
and alignment with open standards like IFC and CityGML. It includes a taxonomy of

rule types, object mappings, and practical templates to guide both manual and assisted
interpretation across disciplines and municipalities.

e p= e
o i el 1l e f— "
e~ [, N
P = e I O —
[ e [, I B |
e st o ped L3 Taanl oy | |48
i o e
e I : 5
i Sxenaa S | e | [e———
; ¥ Tt |
e 3 i
T g
Ascoli Piceno Vila Nova de Gaia
— T I ——
= SN R s e |, f— 2 o i
RTINS R . — P e o
R, - & R
. = - | =
| | I —
e s e A
- T =
Lisbon Prague
CHEK Contribution: How to Use in Practice:
» Defined LoIN templates for DBP * Define DBP use case (e.g.,

purposes (e.g., max height,
distance to boundary).

maximum building height, Min
distances, Buildability index).

+  Applied IFC 4.3 + CityJSON for * Apply CHEK LoIN template
property data requirements and to specify required geometry,
mapping regulation to relevant properties, and documents.

entities.
* Validate IFC model against LoIN +

IDS packs. Example of IDS relating
to the entities and properties that
should be contained in the model

14

Check (DBP Use
Case)

Maximum building
height

Min. distance to
parcel boundary

Building-building
distance (windows

Required Entities & Properties

BIM (IFC): IfcBuilding , IfcRoof , IfcWall ,
Pset_WallCommon.IsExternal ,

CHEK_common.Height (if used). Geo (CityJSON):

Building + attribute +legalHeight (CityJSON
ext).

BIM (IFC): IfcWall (exterior), openings. Geo:
CadastralZoning (INSPIRE), parcel boundary
geometry.

BIM: IfcWall (external), IfcWindow . Geo:
CityJSON Building , WallSurface with

cor )

GFA / Buildability
index

Georeferencing &
CRS consistency

BIM: IfcBuildingStorey , IfcSpace (gross

areas). Geo: Zoning element buildability/plot ratio.

BIM: IfcSite / IfcMapConversion (IFC 4.3),
survey points. Geo: City model CRS ( EPSG ),
vertical datum.

LOIN (what is needed & why)

Geometry: Building outer shell, roof
intersection line; LoD 2-3.2 (fagade +
roof edges). Alphanumeric: IsExternal
on walls; legal height threshold. Docs:
Legal article/reference.

Geometry: Building outer shell; parcel
boundary; LoD 1-2 (BIM), LoDO
(parcel). Alphanumeric: distance
threshold per zone/plot type. Docs:
Parcel ID , zoning ref.

Geometry: Two fagades with window
surfaces; LoD 2-3 (fagade planes).
Alphanumeric: +hasWindows flag on
fagades; threshold values.

Geometry: Storey boundaries; LoD 1-2.
Alphanumeric: area by storey; codelist
for use; zoning index. Docs: Method
note (gross/net).

Geometry: Model origin, rotation,
scale. Alphanumeric: EPSG codes ,
vertical datum . Docs: Georeferencing
report.

Standards Reference

LOIN: ISO 7817-1 (purpose, actors,
milestone), Actors: ISO 19650-4.
Properties: ISO 23386. Schemas: IFC
4.3, CityGML/CityJSON v3. Zoning:
INSPIRE (Planned Land Use).

LOIN: ISO 7817-1. Actors: ISO 19650-4.
Props: ISO 23386. Schemas: IFC 4.3,
INSPIRE Cadastral/Planned Land Use.

LOIN: ISO 7817-1. Props: ISO 23386.
Schemas: IFC 4.3, CityJSON ext
(fagade/window flags).

LOIN: ISO 7817-1. Props: ISO 23386.
Schemas: IFC 4.3; INSPIRE Planned
Land Use ( specificLandUse , indices).

LOIN: ISO 7817-1. Schemas: IFC 4.3
georef, CityGML/CityJSON CRS.

As a practical outcome of this methodology, the CHEK Rule Interpreter was developed to
support users in identifying rule logic and linking it to BIM entities. The tool reduces time

and complexity by applying Al to assist in extracting structured parameters from regulatory
texts, while still supporting expert review and human oversight. Together, the methodology

and tool form the foundation for scalable, standards-based rule formalisation within the
digital building permit process.

ITALY_DM236.1989.pdf
completed
Acessibilidades.pdf

mpleted
ITALY_DM236.1989.pdf
completed

ITALY_DM236:1989.pdf
completed

Normative articles - Workshoprarar———

completed

Regulamento.pdf
completed

Upload files

Aruce 4: Materiais

The quality, nature, and application method of materials used in the ion of new buildis d i

e This ensures that the buildings meet the conditions and requirements mentioned in the previous number, in accordance with the technical specifica

[4:0tsource] .

Interpretation of the Cl

« Materials should:

lause

o Comply with construction rules and applicable regulations.

ion rules and applicable regulations.
tions of the execution project

© Meet the conditions and requirements specified in the regulation, ensuring compliance with technical specifications.

Objects and Values Identified in the Clause

Objects in Building (Building
1. Materials

Properties:

information model):

1. Materials: quality, nature, application method

Table of Elements

G IFC Entity
Materials IfcMaterial
Materials IfcMaterial
Materials IfcMaterial

Justification for IFC Entities

« HcMaterial: This IFC entity is chosen because it represents the basic materials used in construction. The regulation pertains to the quality, nature, and method of applying these

materials, which is in line with the

Ensure that these elements follow t
regulation.

o - gty BB Franhiote Enter your question

ropean Union

. Type of Unit of Measure for
Objectironetty Property the Property
Material.Quality Aphanumeric  n/a

Material.Nature Alphanumeric  nfa

Material. ApplicationMethod  Alphanumeric  n/a

e purpose of the IfcMaterial entity.

he prescribed rules to comply with technical

Type of Value for the

Property

Classification na !
Classification nla i
Classification na !

Comparative  Value  Classification

d safety of the building projects as outlined in the

Validation / Tooling

Pre-check: IDS pack (IFC). Geo
check: CHEK City Validator
(val3dity + SHACL).
View/compare: VC Map /
BlMserver.center.

Pre-check: IDS ( IsExternal
walls present). Measure: 0GC
API Processes workflow;
Validator report (JSON).

Validation: SHACL profile for
+hasWindows ; val3dity for
geometry; report in JSON/PDF.

Pre-check: IDS (area props);
Calc: DBP calculator service
(OpenAPI); Audit: trace to legal
article.

Tooling: IfcGref (geo-reference
checker); Gate: pre-submission
pass/fail.
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https://chekdbp.eu/outcomes/

& cHEK DBP Wiki

\S  Welcome
Content
Y| About the content
£ contact
waintopics Glossary of terms
am
> The wiki holds at its core a glossary of terms, result of a study of demand, based on interviews and proposed terms, that triggered a research process that drew on several sources, such as building regulations, local terminologies, and established sources, to
SR ety provide a starting point in providing a comprehensive guide to the terms used in the digital building permits.
> CityModels Content
A o The challenge of developing a glossary containing building permit terms has led us to adopt mainly a descriptive approach. The main reason behind this choice is related to the fact that a prescriptive approach would be based on the assumption that the building
permits processes would need to change to comply with the terminology proposed, but that wouldnit be aligned with the project's goals. Our intention, then, is to provide a base of knowledge that mirrors, for the building permit process domain, the actual
A/ CHEK procass glossary terminology used in the municipalities involved in the project. For that reason, you'l be able to find sometimes many definitions for the same term.
s _—— : The pages

The glossary pages contains some information that are related to the approach adopted. Then when the term was extracted from a building regulation, we provide a warning at the beginning of the page:

u J—

We also provide the scope of the regulation where the term was extracted, and the term in the original language:

[scope] Ot: Original term

u Example: [Prague] Ot: podzemni casti stavby

Content is available under the Creative Commons Attribution-ShareAlike License, by CHEK Project. | Powered by Wikis

Knowledge tools

CHEK Wiki — University of Minho

The CHEK Wiki is a collaborative knowledge platform
designed to support the upskilling and reskilling

of professionals across the construction value chain.
Developed by the CHEK consortium, it centralizes
multidisciplinary knowledge on building permits, digital
technologies, and regulatory logic to ensure consistent
understanding among project partners. Beyond
training, the Wiki also improves internal communication
by establishing shared definitions for both municipal
permitting terms and digital concepts relevant to the
CHEK toolkit and its implementation.

16

> Glossary of terms
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The CHEK elLearning Hub (elearning.chekdbp.eu) is
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GIS integration, rule interpretation, legal frameworks,
and DBP tools, the platform supports lifelong learning
and capacity building for municipalities, designers, and
regulators.
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A modular architecture built on open standards and connected tools

To enable a fully digital building permit process, CHEK developed an open, modular, and standards-

based architecture that brings together a set of interoperable tools. This architecture connects multiple key
components: a central coordination platform, validation and rule-checking engines, BIM-GIS converters,

and a digital signature module. These tools can work together independently, depending on the needs

of a municipality or region. The system is designed to interface with existing local platforms and allows
municipalities to manage permitting workflows transparently and efficiently.

The diagram illustrates the end-to-end DBP process using the CHEK toolkit, from data collection and model
creation, through validation and signature, to final permit delivery. Each tool in the ecosystem plays a specific
role while remaining interoperable, allowing cities to scale their digital permitting capabilities based on local
readiness and needs.
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A Modular, Interoperable Toolkit

All these tools are designed to be modular, standards-based, and open. Cities can choose to adopt the entire
suite or integrate individual components with their existing systems. Whether automating zoning checks,
converting between BIM and GIS, or signing files digitally, CHEK provides practical, scalable tools for a digital
permit process fit for the future.

@ Gross Area Index: Max
~ DISTANCE
© Building-Boundaries Distance: Min

@ Building- Road Distance: Min

e RUN CHECKLIST [

20 m e £ v ® o4 Ascoli Piceno & Q =
Compliance Checks x x e =
Ruleset URL * hitps:Ffiles2 bimserver center/CYAZICFjson | Buiiding Height: Max @ +
Compliance checking Results fail
v HEIGHT Demandedalve 15
© Building Height: Max | Project value 19.29
~ BUILDABILITY INDEX Ty 2
@ Territorial Buildability Indx: Max ] e i

o | comment Max aliowed height: 15 m,

= calculatad height: 19.20m,
reference requested: oldTerram,
reference used: oldTerrain

26.3.2025, 145862

i
. | Timestamp

Integration of Open Standards

The digital transformation of permitting processes relies on open standards to ensure seamless data
exchange, transparency, and long-term interoperability. By using formats like IFC for Building Information
Models and CityGML/CityJSON for geospatial data, municipalities and professionals can work across
platforms and avoid vendor lock-in. OpenBIM and Open Geospatial frameworks support modular, scalable
solutions that adapt to diverse local contexts.

Standardization and Interoperability

There is a growing need across Europe for harmonized, interoperable permitting workflows. Initiatives like
CHEK contribute to this effort by providing tools and methodologies aligned with EU-level standardization
agendas. By demonstrating how open standards can support automation, rule-based validation, and
cross-system communication, CHEK offers a replicable model that helps cities modernize permitting while
maintaining compliance with evolving digital policy frameworks.
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At the heart of the toolkit is the CHEK DBP Platform, where professionals can upload BIM and GIS
models, apply automated checks, and track the permit process. It supports file versioning, access roles, and
integration with downstream tools. Municipalities can also connect local systems through APIs to manage
workflows and feedback loops. This is the central coordination hub of the DBP ecosystem.

Key tool:

* BlMserver.center: Cloud-based Common Data Environment (CDE) for model exchange and validation
coordination.

@ BIMscrvercenter £

Active projects  Filedprojects My contributions Pending requests

cre | A VCS-Training_Gaia

|
|
B e ey Conunhysegien sty puan ek ey
a questions, review, discuss, and make suggestions about your favourite
Seemore

To automate compliance checks, building and planning rules must first be structured in a way that digital
tools can interpret. CHEK supports this through a suite of tools that verify submitted models against zoning,
accessibility, and regulatory criteria. Both BIM-based and GIS-based checks are integrated, enabling
municipalities to assess a wide range of conditions, such as plot occupancy, height restrictions, terrain
compliance, and spatial relationships, quickly and accurately.

DEMO_CYPE_LISBOA

2] BiMserver.center® - CYPE 2025

Key tool:
e CYPEURBAN: Urban rule validation
*  Verifi3D: BIM compliance checking

* VCMap Plugin: GIS validation and spatial queries
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CYPEURBAN

A desktop application for zoning and urban planning checks. It allows designers to verify that a building
respects local regulations such as plot occupation, height, distances, and urban constraints. Integrated into
the platform to support pre-submission validation.

Q@ eod s - Pruebad.urb -
RAACAOGH AEMN| OF: =BZ L0 HD K|
-------- . ® - @

BEE: e ssklTosces/eq
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Check
v Plot
v Area
Minimum plot area B
Front.
Diameter
~ Building
~ Number of floors
Masimum number of flocrs above ground level
~ Maximum heights
Maximum height of plot fencing
Floor heights
Free heights
~ Building size
Buildable depth
Minimumn distance between buildings of the same plot
~ Setback
Minimurm setback of the building to the front of the plot
Minimum setback of the building te plot boundaries (general)
Overhangs
~ Occupancy
Maximum occupancy coefficient of floors above ground level
Maximum occupancy coefficient of floors below ground level
~ Buildability
Maximum buildzble ares of the net plot
~ Dwellings
Minimurn net floor area of the rooms
Lobby
Patio
~ Carpark
~ Mumber of spaces
Number of parking spaces depending on computable built area
Area
Dimensions

Heights

(]

& Verifi3D

by Xinaps

Verifi3D

A cloud-based BIM model checker
that supports detailed rule-

based validation of architectural
and structural elements (e.g.
accessibility, ceiling height, window
clearances). Users can load IFC
files, apply rule sets, and visually
inspect validation results.

Create New Verifi3D Project

Click to choose image

Name

DemoFinalScenario1_IPR

Description

Final Demo Check for IPR

AT W
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VC Map Plugin

This plugin connects the DBP platform to VC Map, a municipality's geospatial database. It enables local
planning departments to provide zoning, land use, and spatial constraints directly into the CHEK workflow,
keeping regulations and geodata up to date.

2D m a 2 W Vila Nova de Gaia

— —————

& Content 9 x IChehdbpplugin P 2 Av Qv >v

Q Contributions

~ Demonstration Case

ase

CHEK Demonstration Cases

@© Detached single house, resi...

~ Urban Planning - ]
> Plot
Buildable Area :
Municipality master plan (PDM) @ :
> Building Permits
v 3D City Model
Buildings [ A :
Trees :
Terrain :

CHEK enables seamless interaction between BIM and GIS data by
providing tools to convert and georeference models. This supports
advanced spatial analyses, such as terrain slope, solar access, and
neighboring structures.

Key tool:
*  GML2IFC Converter: GIS to BIM conversion
* IfcGref: Aligns BIM models to georeferenced coordinates

 BIM to GIS / GIS to BIM: Enables 2-way data translation
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= v

=

LOAD

Convert GML, CityGML or
CityJSON to IFC

GML2IFC Converter

Performs the reverse: geospatial data is brought into BIM authoring tools to provide designers with contextual
layers (e.g. parcel boundaries, height maps).
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Loading export_terrain.gml...
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188
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Exporting export_terrain.gml..
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12:
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6558:
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334:
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334:

export_terrain.gml.ifc

Loading document: 1393 [ms]
Loading schemas: 41 [ms]
Building model: 2865 [ms]
Retrieving SRS Data...
Done.

Importing...

Loading document: 1464 [ms]
Loading schemas: 33 [ms]
Building model: 2930 [ms]
Done.

Exporting...

Filtered Building Elements: @
Filtered Feature Elements: @
Done.

A plugin that aligns IFC models to georeferenced coordinates. This is essential for integrating BIM and GIS in
real urban environments.
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BIM to GIS Converter

The BIM to GIS Converter enables the transformation
of IFC-based building models into GIS-compatible
formats such as CityJSON. This allows buildings to

be accurately integrated into geospatial contexts,
including terrain models, zoning layers, and city-wide
datasets. The conversion process maintains geometry,
semantic data, and object hierarchy, while also offering
control over the level of detail and export precision.

¢ iicEnvExtactor GUI - 0 X

Input IFC path(s):

Output file path:

Desired LoD generation: Addtional settngs
1 1oD00 [ LoD0.2 [ LoD03 [ LoD | EJ Generate exterion
] LoD1.0 B4 LoD1.2 |4 LoD1.3 [ LoD2.2 [[] Generate interiors

(011 [JtoDet []LoD32 []toDvo | Exportfootprint
B4 Export roof outline

[] Footprint based abstraction
[] Approximate areas and volumes

Additional format:
.08 [] STEP

Voxel size: Footprint elevation:

1.0 - * m :Dl:! - - m

{4 Ignore proxy elements [ Use default div objects [] Custom div objects

IfcWall IfcCurtainWall IfcWallStandardCase IfcRoof IfcSlab 1

fcWindow IfcColumn IfcBeam IfcDoor IfcCovering IfcMember Ifc

Plate

[[] Use simple geo  [] Use high precision

Run |Gm¢-rle| hover over settings for tooltip Close I

]
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4. Model Validation & Data Checking

To ensure data quality and compliance, models are
validated against schema requirements. This step
confirms that submitted IFC and CityGML files are
complete, structured, and ready for automated rule
checking.

Key tool:

¢ |FC Validator: Ensures model conformance to IFC
schemas

* CityGML/CityJSON Validator: Validates
geospatial model formats

e IFC exporter: Prepares and structures models for
submission, ensuring clean, standardised output
for validation and signature steps

IFC Validator

spatial hierarchies, crucial for reliable rule checking.

&' STEPViewer - C:\Users\borja\Downloads\IPR\13 Federate 4 Files IFC RDF\413_AR_AP_510_2025 PRAHA_GOA V5 03a Landscaping.ifc, .
| File Edit View Help

DS sk el

Model Structure vax

=
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] geometry
[ decomposition
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C\Users\borja\Downloads\IPR\13 Federate 4 Files IFC RDF\export.gml.ifc
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This tool ensures that submitted IFC files conform to schema standards and include all required attributes and
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CityGML/CityJSON Validator

Validates geospatial models used in urban context rules (e.g. terrain slope, surrounding buildings).
Ensures conformance with CityGML and CityJSON standards for interoperability.

| Set Building Profile

CityJSON File

ope.chekdbp. peofiles porugal lisbon

ID_59110_0

1D_25896_0
ID_89108_0
§ 1D_57416_0
ID_T8688_0

D_93s7 0

Get Available Buiding Profiles

PRI
[(Choose Fle | temp_cityison 1747312721 813726 json

CityJSON not uploaded yel

CityJSON mode! will appear here

~
Invalid Features from val3dity

« ID 25896 O (Buiding)

o Feature-level emors:

o Primitive 5 (MulliSurface)
= [104] RING_SELF_INTERSECTION — ring self-intersects or is collapsed to a line
» ID_beb21890-4a92-467a-B08BB-Tcdddad82100 (BuildingStorey)
= Primitive 0 (MultiSurface)
= [104] RING_SELF_INTERSECTION — ring self-intarsects of is collapsed to a line
» UUID_Road_1161_203947_ 301243 (Road)

= [806] PRIMITIVE_NO_GEOMETRY —

IFC Exporter

Supports the export of Building Information Models from authoring software into the data requirements-
compliant format (i.e. the specific Information Delivery Specification).

The tool provided in CHEK (developed by DiRoots) allows exporting the BIM information from Autodesk Revit
into the defined CHEK IFC IDS.

v

CHEK IFC Exporter 1050 P. Profile |<Default>

<) @B )| (JEX

(@ Whole Model () Active View ‘ Select IDS: | Gaia IDS v ‘
Map Parameters
Search ,O ‘
IDS file Requirement Revit

Id IFC Entity IFC Property Set IFC Property Revit element Revit Parameter

i IFCWALL Pset_WallCommon IsExternal Walls | Function v |8
21 IFCBUILDING CHEK_common TypeOfConstruction Project Information \ CHEK_TypeOfConstructin | @
22 IFCBUILDING CHEK_common BuildingFunction Project Information | CHEK_BuildingFunction « | @&

3 IFCBUILDING CHEK_common Height Project Information ! CHEK_Height v |@

4 IFCBUILDING CHEK_common IsCornerBuilding Project Information \ CHEK _IsCornerBuilding | @
b1 IFCBUILDING CHEK_commeon NumberofBuildinglLevels Project Information | CHEK_NumberofBuilding | @
52 IFCBUILDING CHEK_common |sSecundaryBuilding Project Information | CHEK_IsSecondaryBuildi + | @
53 IFCBUILDING CHEK_commeon GrossBuildabilitylndex Project Information | CHEK_GrossBuildabilityln + | 4%
54 IFCBUILDING CHEK_commeon GrossBuildingArea Project Information \CHEK_GrossBuwldingAree v |@

Select IFC Setup Base: @ IFC MVD CHEK Export - GAIA - Manual - Buildi +

QOutput Folder Path: Ch\Users\offic\OneDrive\Documents

Powered by DIRGGtS.
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5. Digital Signature & Archiving
Once validated and approved, the final model is signed
digitally using the DSign tool. This ensures legal

traceability, data integrity, and alignment with eIDAS
standards.

Key tool:

e IFC Digital Signature (DSign): Signs IFC models
before permit issuance

IFC Digital Signature (DSign)

with elDAS standards and can be used by municipalities to confirm official approval.

(3] < T Hajwo TNOBANEl M Inbox portal @B YouTu 4 Most: @@ ® wws3 ‘Golde ® Theyl Inbox DisX @ Chatc G evotr v Eviotr
< C o8 = distellar-prod-euw-webwww-app-a8bqcjewhaa3bsen.westeurope-01.azurewebsites.net
OTMss @ ool o006 v B XxiL OMwEMBAL O O @ i [0 Enra i A 5 CecosT @ #2AutoCAD Map 3D 202...

D.Sign

Powered by DiRoots

The file Den e was signed

successfully.

distellar-prod-euw-webwww-app-a8bqcjewhaa3bsen.westeurope-01.azurewebsites.net/#

B> + ~

*

Copaper A usBIM v.2.9.9

This tool digitally signs the final IFC file, enabling traceability, version control, and legal validity. It complies

»
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6. PILOTS AND IMPACT

Real-World Implementation

CHEK tools were successfully piloted in several European cities:
» Ascoli Piceno (ltaly)

» Lisbon (Portugal)

*  Prague (Czech Republic)

* Vila Nova de Gaia (Portugal)

Testimonials:

“It’s the beginning of something that can be very useful in the future” — BP official,
Vila Nova de Gaia

“It's the future, | guess. It's a big change in AEC industry” — Municipal official, Lisbon

“The CHEK project offered a valuable and enriching experience, particularly in
highlighting the importance of understanding what urban rules are and how they
are applied in practice. These rules are not static parameters, they are interpreted,
negotiated, and applied contextually by municipal experts, based on real-world
conditions.” — Lisbon

“The IFC export tool was a game changer, very easy to use and extremely helpful for
designers.” — BP official, Prague

“For us, this was more than a pilot. It was an opportunity to explore a new mindset
in how permits could be issued in the future.” — Planning Department Representative,
Ascoli Piceno

“The project showed us that a digital building permit is possible. Now that we've
tested it, it feels much closer than before.” — Municipality Official, Ascoli Piceno

“It’s very helpful for people in the building authority to see how it could work
digitally. It’'s important and interesting, even if there were some technical and
workflow issues. The experience showed how rules could be implemented and how
the process could become more intuitive.” — Municipal official, Prague

28

7. SCALABILITY AND
ADOPTION

How to Adopt DBP in Your City

Adopting a Digital Building Permit system is not a one-size-fits-all process. CHEK supports
municipalities through a modular, step-by-step pathway that can be adapted to local needs,
legal contexts, and digital readiness levels.

How to successfully g
it .
transition to DBP?
AEH 0 )
—_—| =
- H MAP WHERE YOU

WANT TO BE

.t
..........

§ e ‘
@ ..-' KNOW WHERE TO-BE PROCESS
YOU WANT TO BE
............ 0= v —
2 1 =
: =

—|v
i MAP WHERE YOU V me)
i ARE
@ H CHEK
KNOW WHERE AS-IS PROCESS
YOU ARE

0= v —
= B
0«0 Y=

Where to Begin: Assess Your Readiness

The first step is understanding where your city stands today. The

help assess the current permitting process and define a structured
transformation path. With the support of the CHEK Virtual Assistant, municipalities can map
their existing ("as-is") processes and compare them with CHEK’s digital benchmark ("to-be"
process). This ensures that each city begins from a clear baseline, with a realistic, tailored
strategy for implementation.

PLAN YOUR PATH

v

ROADMAP

= Al
ﬁu
(e
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https://zenodo.org/records/10276314
https://zenodo.org/records/10276314

How to adopt

CHEK provides open-source tools, documentation, and guidance to support each phase
of adoption:

* Assessment: Use the CHEK Maturity Model and Virtual Assistant to evaluate digital
maturity and process gaps.

* Integration: Connect the CHEK API to your existing permit system.
* Training: Use CHEK’s pilot experiences, rule sets, and visual tutorials.

e Customization: Adjust rule-checking logic to local legislation using templates

Available Resources

e Open API documentation for IT teams and integrators
e Verifi3D and CYPEURBAN tools for planners and rule evaluators
e DSign for digital model approval and legal archiving

e Public deliverables, the CHEK Wiki, and the eLearning Hub for ongoing support

CHEK is designed to scale, from small municipalities to large metropolitan regions, by
providing modular, standards-based tools that can integrate with existing platforms or
operate independently.

JOIN THE
MOVEMENT

Cities and designers can
access CHEK via:
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8. FURTHER REFERENCES
AND CONTACTS

Public Resources

CHEK Website:

CHEK GitHub:
* Key Deliverables:
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