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1. Executive Summary

The main purpose of this deliverable is to report the demonstration and piloting activities, either online or
at field,which has beeteld througlout the project. This second version is built on the first version of D5.2
covering the new demonstration and piloting activities mostly in the second half of the project (Iteration#2).
Apart from D5.1, D5.2 mainly focuses on the impact of the demonssasuch as the extent and diversity

of the reached community, scientific and economic benefits and future provisions.

The demonstrators are clusters in two iterations:

1 Iteration1 covers the Yearl and partly Yeaivities(Months: M1:M18).
9 lteration 2 covers the activities held throughout the rest of the proj@dionths: M19M36).

The organisation of the deliverable is as follows:

Section 2 revisits the rationale and motivation behind the demonstrations and also the main updates in the
second version dD5.2.

Section3 presents an overview of the demonstrators and piloting activitiekl in Iteration 2and their
results over a consolidated approach.

Sectiord presents an overview of the demonstratdrsld in Iteration 1 (D5.2 Versiondhd their impacin
the first half of the project.

Section &he results of the qualified assessment of BIMy

Section6 concludes the D5.¥ersion Il
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2. Rationale and Motivatiobehindthe Demonstrations

2.1. Introduction

This deliverable aims to give a short summary of trigervices or angoftwarethat are being prepared
to be demonstrated in various platformBhe demonstrations have been planned in a bottomintegration
strategy. As depicted iRigurel, in the first year of the project cotry-specific use cases and related
standalone demonstrations were plannaad realised D5.1Version Igavean overview of the presented
standalone tools. These tookgere the first results of reslicitation of the available capacity in the consortium
andthe reflection of possible reisable technologies or first developments.

The second year csiders an integration over the BIMy platform. Here, the presentable tools and
demonstrationswere integrated up to some extent. The third year finally presetite combined
demonstration and assessment of results, best practices and lessons lespatially the ones over the BIM
Platform

Buttom-up integration
considering the full

picture by-design

Country Identification of use cases, requirements, common Country

Y1 specific concepts in use cases and integration strategy specific
(national) (national)
use cases use cases

Integration by considering common tools over BIMy
Y2 Alignment & Blend

Specialized but combined
demonstrations, Assessment of
Y3 results and best practices and
lessons learnt

Figurel. BIMy integrations and demonstratiatrategy

Hence, his deliverable givean inventory ©

U the demonstrationgpresented onling

U the outcomes of the workshops stakeholder interviewshere project outputs are presenteahd
expert opinions are gathered

U the reflections of public events (exhibitions, conferences, fairs,,etc.)

in a nutshell

2.2. BIMy Rationale and MotivationRevisited
The BIMy project aims at providing an open collaborative platform for sharing, storing and filtering Building
Information Models(BIM)among different BIM owners/users and integrating and visualizing them in their
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built and natural environment. BIMy can be seen as an open and generic intermediary that enables

interactions between existing and new applications through a unique staistatrdpen API platform. Such

a platform provide a secure collaborative working eénmenment where different stakeholders can benefit

and/or utilize BIM models not only at a single building level but also at larger levels that can be scaled up to
wider-area smart city applications.

BIMy Platform is designed tmvercome the limitations oturrent BIM exchange platforms, providing the
following featuresi) BIM with scale and time (supporting different levels of details and different stages of
the building lifecycle)ij) BIM/GIS semantic and dynamic integration (integrating BIM in thelirdmna natural
environment),iii) BIM filtering (providing relevant information according to stakeholders and applications),
cooperation (supporting stakeholder interactionis), Smulation and 3D visuaation(mixed and augmented
reality through differet devices).

BIMy is bringing into the consortium all the actors necessary to the successful completion of the platform.
There are large companies that can provide a Cloud infrastructure for hosting the BIMy platform and
contribute with more resources wha needed. The smaller companies offer more focused khow to
specified tasks as collaboration or BIM sharing and véataln The research partners support companies
with more complicated problems such as creating simple API and limagdand integratig BIM and GIS at
different scales and times. BIM owners/users have an important role in the definition of the requirements,
modelling, in offering their expertise for different applications and business models as well as the evaluation
of demonstrators. fie demonstrators in both countries improve the chances to make BIMy more replicable
to new countries and environments. This enhances remarkably the market potential of BIMy.

2.3. Business models
Ly RSt DAPS/NRepoit fr bisiness and exploitation med@IMy consortium, 2020, p. 2)e have
analysed in detail several business modelsiie BIMy platform, such as:

1 Online tendering: BIM4Facility Management;

1 BIM/GIS data broker: integrate urban context information into BIM modgls
9 BIM/GIS data broker: BIM4Insurance data extractor

1 BIM/GISdata broker: BIM4utility data extractor.

The business models have been analysetherbasis of literature review and validated via interviews and
surveys with key stakeholderk this deliverable, we summaeighe demonstrations that we have made
available onlineor opened to discussion over Internéfhese demonstrations intend torther check the
validity of the business mode

2.4. Updates in D5.2 Version |l

The D5.2 Version Il mainly focuses on the general and qualified assessment of the BIMy autpdés.the
measure the impact of the BIMy platform a recent questionnaire is egpti experts from different sectors,

e.g. AEC, ICT, disaster management and governriretiie new version of the deliverable, the consolidated
BIMy platform is also presented to the experts and videos of previous BIMy achievements have been shown
for qualified assessments. Thus, Section 3 and Section 5 are the new advancements presenting the
consolidated demonstrations and the interview results, respectively.
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2.5. Influence of COVIDO

¢ NI @St tAy3d NBddohaNg ab Gnpradictablydraitifdgiekfebtuiie ability of the Partners to hold
physical meetingand showcasing BIMy demonstrations to the related stakeholders and potential users of
BIMy. The consortium was deprived afly sortranging from steering committee meetings, workshops,
developdebugboot camps and attending conferencdse to the lockdownsFor contingency planning the
Consortium folloved a COVIEadapted disseminatioand demonstratiorimplementation strategy through
Iteration #2by relying on onlinevirtual meetingsand effective se of onlinedata repository and folders for
document data and tool sharing as usual.

COVIEL9 has mainly influenced the activities in the second iteration. The recovery and mitigation strategy
is applied by first focusing on the real experts rather thagular users (like citizens or residents). The
experts are selected from a limited set but having experience from past projects where they had covered the
opinions and the needs of the public. Second, online chat platforms are effectively used toerpacts.

Since joint workshops are rather hard to organise, bilateral or small group virtual meeting are held. During
meetings, not only the general opinions about BIM but also feedback about BIMy achievements and
demonstrators are collected. The videodaeraser snippets help a lot to present the BIMy notion.

Finally, the onlinelemonstrationsand interviews with experts presentcualified assessment of the BIMy
outputs. Such an assessment helps seeing the lessons learnt, gaps to be filled, goodspaatifuture
provisions.
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3. Demonstrations & Trials Second Iteration (2 Year2
and Year3)

Aligned with the use casdbe followingonline demonstrations, trials or exhibitiotmve been developed
aiming to present daseline for further extensions to a wideommunity. This section gives an overview of
these demonstrators all of which have been planned and demonstrated mainly durisgdbad (halfyear
andthe third year of the projec{shortly second half of the project)

3.1. Consolidated BIMy Platform

The BMy platform is a multiayered structure created fohe realsationof scenarios desigmewithin the
scope of the project. In the realitionof these scenarios, each partner takes a different task and carries out
the tasks of the work packes determind on their side amording to the scenarios. Collaboration and
teamwork between partners have been the main motivation in the saglbnof work packages. Until this
period, most of the project was resolved and exploitation plans for the future projecarbgbe made. For
this purpose, how to benefit from the project in the future, how to act in order to orchestrate thefqteat

in the future and how to plan in case of a possible sale are within the scdpe 2fis addressed in Section

5. Note that BIMy Platform is hosted bNET/&A

As illustratedin Figure2, BIMylayers arei) APIs and securityij) BIM data managementiji) GIS data
managementijv) Data transformation and) cloud infrastructure sections, which are developed applications
and basic parts of the platforniachlayer, as briefly described below,dsveloped and deployed in the
cloud environment with the valuable contribionhs of the consortium members:

i. APIs and Security: Applications using BIM and GIS data developed on the BIMy platform and
constitute the tasic units of the platform.

i. BIM Data Management: The basic unit where BIM data is stored and used by applications and users
to access BIM models

iii. GIS Data Management: The basic unit where GIS data is stored and used by applications and users
to access GlSath.

iv. Data Transformation: The basic unit in which conversion of BIM and GIS data is made within the
framework of specified standards

v.  Cloud Infrastructure: Microsoft Azure infrastructure. The processes such as storage, deployment and
monitoring provided wih the cloud infrastructure ensure the effective use of the platform by the
end user.
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BiMy Applications

Building ]| Fire ]| Crisis ]| Recirculste. ]| Urban ]

BIMy Platform

APls and Security

Blfdy I | BCF API, I | Identity ] | Access I [ Logsing & ]
BIM Data Management GIS Data Management
Querying I I CRUD I I Querying I [ CRUD ]

Data Transformation

v ) (o= ) (=) [oow]

Cloud Infrastructure

Storage Il Computing I | Deployment ] | Ecaling I [ Monitoring l

Figure2. BIMy Platform Architecture

Thefinal consolidatedapplication is implemented by using the Azure Cloud facilities and coesgpexific

developments that can be elastically scaled up according to the needs and the BIMy exploitation trend and
usage statisticsThe intended usersf BIMyare clients, architects, designers, external advisors, contractors,
facility manager, governments (urbaplanning, fire department, crisis management authorities, tax
authorities), municipalities, insurance companies, utility companies, marketers, environmental protection
administrators.

Themain inputs of the platform are roughly: )BIM & GIS model filedlaétadata related to BIM models

and iii) BIM-GISbased BIMy toolsetportfolio each of which are accessible from the main dashboard as

shown inFigure3. The main output®f the platform are the iBIMy data manager over clopid) Web-based
platform with effective and usefriendly interface to BIMy toolsetsnd iii)Fal or success message indicating
the result of the operation
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Bimy Data Manager

BIM/GIS data transformer

Card subtitle

BIMy, an ITEA3 Project

Fire Prevention App

BIMy Virtual Reality and
Augmented Reality

GIS/BIM Web Viewer

Fire Design Aid

Card subtitle

k example text to build Application Some quick example text to build
o Card sul

on the card title and make up the
bulk of the card's content.

and make up the
ontent Som,

Earthquake simulation

Long term vision - circular
y - urban mining

Figure3. BIMy solutions portfolie dashboard

The developed platforrenables the mnagement of heterogeneous BIM and GIS tools within BIMy context
that is elastic to be extended and improved with new innovative toMgh the power of evendriven and
non-blocking VERT.X, and the ability to handle concurrenaigsnew appcation can be scalal up with
minimal hardware.The MinlO server makes it possible to stamay data within BIMy projectsin a high
performance, Amazon S3 APl compatible object storAgepresented irFigure4 (a) - (¢) the BIMydata
manager ca be used to manage projects and underlying IFC files effectively.

ey My Account | | Logout
Projects List
T e
¢ e — ]
o 5faB5164-5717-4562-b3Ic-2c063166afa6 2021-02-16T | 'YPe your message.
testl
sor o4
User 1
user 2021 5
08:37:30

10| Page



03-2021/v3.0 BIMy, an ITEA3 Project

BiMy My Account | | Logout

AllModelsByProjectFragment

(6fa85164-5717-4562-b3fc-2c963166afa6)

Wpa prlect ) snid press enhie 1 #publicroom
our message.

model_name file_name size vers

016.10 OCMW Kortrijk

”
[

1 01510 OCMW Kortrijk
2 01510 OCMW Kortrijk
3

015.10 OCMW Kortrijk

4 01510 OCMW
Kortrijk_fire

5 01510 OCMW 015.10 OCMW 764 1
Kortrijk_fire tr 1

6 large large.ifc 43626097 1

nnnnnnn

(©)
Figure4 BIMy Data Manager (eBIM/GIS projects (any AEC project) list and chatroom for multistakeholder collabp(ajiéiC
subprojects in a typical AEC projec) Virtual machines over Azure Cloud

The consolidated BIMy platform enables access to nine trending applications, yet, through its portfolio:

Bimy Data Manager (online web applicati@eerigure4)

BIMy Cyber Security Analysis (online web application)

GIS/BIM Web Viewer (online web application)

BIMy Augmented Reality Application (online teaser video and downloadable mobile application in
.apk format)

BIM/GIS data transformer (online web ajgpition)

Fire Design Aid (link to online Unity application)

Long term vision circular economy urban mining (online web application)
Digital Building Permit Application (link to outer service)

Disaster Simulation VR Training (link to online Unity agipdic)

Fire Prevention App (link to online Unity application)

=A =4 =4 =4

=A =4 =8 -4 4 =9

The following subsections present the contsgiecific online demonstrators which are available by the end
of the project (March 2021).
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3.1.1. BIMy Cyber Security Analysis

Various assignments and treeictions have been made to ensure the security ofBldy platform. These
are the analysis of anomalies for cyber secuahd the detection and visuaktion of these attacks by
arranging the attacks, ensuring the secure access of the users with aba®ddP code(generated by a
Hardware Security Module (HSMi)ring the authentication ad authorsationstage with KeylBak during
the access to BIM data and the determined cybeusiég needs of the platform. All such cyber resilience
countermeasures areatkled bythe customsationof the Azure cyber security services and the BBy¥cific
developments.

The presented online tool is used for anomaly detection in a network where BIMy users collaborate with
each otherAnomalies are patterns in data that dot conform to welldefined normal behaviours. In other
words, anomaly detection, in a simplest sense, is a technigue that enables unexpected situations or patterns
in any datawithin the BIMy contextThese unexpected situations or patterns are actudésituations or
patterns that do not conform to the expected behaviour of a data. These unexpected situations are called
outliers, exceptions or anomalies in the literatufesnapshot from the onlineyber resilience monitoring
dashboard ipresented bedw in Figureb.

Total Anomalies
46
BiMy Total Anomaly Count

Distribution of Anemalies

@z Logn e,

Wreng OTP
show| an o entate

Password Login Attempt

Figure5. BIMy Cyber Resilience Monitoring Dasboard
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3.1.2. GIS/BIM Web Viewer

The GISBIM web viewer is implemented over Web and integrated in BIMy platfdrhe web viewer is

based on Cesiuwhich is an opessource JavaScript library for woitthss 3D globes and maps. The main
motivation behind Cesium is to create the leading viilsed globe and map for visualizing dynamic data.

For this demonstrator, we use Cesiim- 8 SR 05/ A (i & Hem@ &pplizafian thé ferlalfies dhe
visualisation of GIS data on a globe. The CityGML model of New York City dataset is loaded and the visualised
buildings are mapped to models in our BIMServer. With this, tted Y I LILJAYy 3 6SG6SSy G(KS
model and BIM model is implemented’he Cesiunbased visualisation enables effective filtering of BIM
models and the visualisation of query results on a Web platform. Such query results can also be transformed
in Collada or FBX format which is used for Virlmalugmented Reality applicatiorSigure6 presents some
aylLlak2da FNRBY (GKS . LakDPa 2S5S06 *ASgSN®

[ oot } — y. pac s> SNOf - SR & a]»]> 0]
" L L 2 @
7; e '
7 ) e I 5
1 = o ; —
o R} t '\\'\ .‘;.
A ps L S (.
) \ ’:3 " ¢ ¢, ¢ bl 1"1“”"‘
% e .I ~ > o 7| " r‘ll‘ -~ I-'
\ ‘ L W ol b -
== Loty : gty N |
T L ,3 ;:Q sl b I o o g e
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(o 5 Qs> 0] [ DS N Qqoa o
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[ . X "
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~A..__.1—m-‘-uﬂ‘ﬁn\,_'::"~i € SRS PR APON S

Figure6. BIMGIS Web Viewer visualising the different layers of BIM data

3.1.3. BIMy Augmented Reality Ap@ion

BIMy tackles the use of AR by considering a combined approach where BIM and GIS are interlinked. Unity
plays a critical role as a catalyst for the visualisation of 3D BIM models. BIMy leverages the gaming industry
visualisation knowledge and exper@nthrough Unity for AEC applications. BIMy effectively combines IFC
OpenShell and BIMserver for model data management. IFC OpenShetiessfullymplemented for BIM

data in IFC 2x3 fanat throughout the project.

In BIMy project, the AR technologyutilised in two different ways. First, AR is used to simply visualise the
BIM and GIS content in its real environment by augmenting the building infrastructuredataidon the

original scene. Second, AR is used to train residents in case of idisapresenting the dangerous zones

and hazardous infrastructure, building components and assets in case of a fire or earth§oakee AR
enabled BIM visualisation and evacuation scenario application, real settings are needed for users who are
actually present in the ambiance where buildings with BIM models and assets are withinTgigtibllowing
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snapshotsn Figure7 and Figure8 are captured from the Hololens and mobile phone screen where AR is
applied fortwo BIM models of real settings located in Skopje.

House A:

ous JA

Figure7. AR demonstration in House A.

House B

House B

Figure8. AR demonstration in House A.
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3.1.4. BIM/GIS data transformer

The BIMy BIM/GIS tatransformeris conceptually visualised Figure9. It takes as input LIDAR open data

which gets transformed into roof structures constrained by GIBelmap based building footprint layer to
derived Buildings ifCItyGML Level of Detail representation. The LIiDAR data is also used to derive tree
objects. The terrain model is extracted from an open data DTM. Cadastral parcels and road surface
geometries are derived from GIMs Belmap product and finally subsasinficture data is added that is

made available in an INSPIRE conform GML model. Data is consolidated in the BIMy BIM/GIS integrated data
model and from there on translated into IFC which is then imported into Revit and Solibri, into 3D tiles for
display n the BIMy web viewer, intwbj files for AR visualisation and finally in datasmith files for use in the
UnrealGamingEngine.

Idresses, Cadastral parcels

Digital Terrain model Open
data

NS
\.\«
\{

'\:\,\ \
WS
g '\'r: S

Figure9. BIMy data transformer for urban context generation

3.1.5. Fire Design Aid

The BIMy platform premnts a link to a Fire Prevention App which is designed andibuwilhity by ERARGE

The 3D BIM model is overlaid on the GIS environment surrounded by roads. The traffic intensity can be
visualised instantly either by grabbing any sensory and camera dasmply traffic monitoring APIs
provided by Google or Yandex. The various filters can be applied over the BIM data to visualise the building
assets at different layers. The temperature, humidity and smoke data can be monitored as the online
application eables MQTT platform to visualise any flowing 10T data. The safe and dangerous zones can also
be presented for users to learn what to do in case of fire.
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Figurel0. Some snapshots from the Fire Prevention App.

3.1.6. Long term visio- circular economy urban mining

In a linear model, all the flows of building materials are known, from the mining site via the manufacturing
plant to the construction site. The BIMy platform pretethe urban mining results of an area, parcel or
island in a city that is inspected for listing and estimating the recyclable elements of buil&iggsel11
presents the Unity snapshot taken from a PC game which lists the number of buildings, windows and doors,
estimated area of widow glass, weight or volume of window and door materials, beam steel weight and
volume, etcFigurel2 presents thesnapshots from the Web interface presenting the SPARQL query results
in charts and graphic3his application iseleloped by ERARGE and NETAS.
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BIM buildings (pct): 8

Window count (pet): 1070

Window glass (m2): 3465.3651

Window pve (m3): 59.3646
indow

Wall (m3): 6844.4640
) Seam steel (m3): 64.1107
U Beam steel (kg): 503268.8333

Figurell Parcebased BIMGIS queries to filter recyclable materials in case these areas are decided to be demolished or
transformed

IR

“ 5
Om& e

NetAl [rE
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8
o s -~ 1,565 1,356

Humbes of Daers snd Windows in Esch Building | Bur Chari
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Figurel2. Some snapshots frorhé Web interface presenting the SPARQL query results in charts and graphics.

3.1.7. Digital Building Permit Application

It is usual that inspectors are required to carry out site inspections to ensure compliance with the building
permit requirements. Similar cilanges are found in this context, as inspectors normally do not have
centralised and reliable access to all sources of information needed for an effective building permit
inspection on site.
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In this context, BIMy also leans on LetsBuild as a feasikd#é@platform to bridge the information exchange.
Inspectors have access to relevant BIM datasib@ and are able to easily transmit inspection results to
offsite project stakeholders. Inspectors can also utilise the platform to have a quick overvietlydirethe

BIM model of the inspection tasks to be carried out, while also seeing a summary of all inspection tasks linked

to a specific BIM object. Again, this workflow is reliant on object IDs to be successful, so it is necessary to
look after the integity of the objects IDs during models creation and management procéSgpsel3).

NLETSBUILD BIM > BIMy - Year 2 Rev

R @ Display properties m i ond

Basic Roof:27-_dakbedekking:3184051 X

Forms linked

oonel ]
BiMy / On-site Roof Inspection

v [ Basic Roof:27-_dak
Basic Roof:27
(0 Basic Root:27
> [JBasic Roof:27-_dak

> [OMfcStab

Figurel3. LetsBuild BIM module indicating BIM objects to inspect

3.1.8. Disaster Simulation VR Training

This application idesigned and built for the purpose ofining residents against disastdrsincrease their
awareness and preparedness for fires and earthquakes. The application is built for VR headsets, like Oculus
Rift, by Unity. The Unity application is also built RCs to deliver the application as a desktop game. This
application was presented i@mart City Expo World Congress (SCEWC)(Bait®lona)There was a huge
interest to BIMy project and its WBased interactive demonstration in SCEWC'19. This was év¥identhe

statistics below. During the bilateral discussions at BIMy booth, visitors were informed about the project and
asked them to try the R applicdon. Total time was recorded automatically by a backend timer for each VR
session where volunteersasted to test the application

1 Number of visitors in SCEWC'19: 497
1 Number of VR testers in SCEWC'19: 52
1 Average time spent by each VR tester: 242 seconds

Some snapshots from the VR application are present&dguarel4. This application is built bERARGE
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Columns and Beams!

Columns and Beams are the
strongest materials used in
construction.

Figurel4. Snapshots from the Disaster VR Training

3.1.9. Fire Prevention App

After the specifications and requirements for Fire Prevention have been established during the design phase,
project stakeholder must ensure thetcompliance during the execution phase and further during the
maintenance phase. To do smspectors carry out site inspgens to verify information related to fire
resistance of materials, evacuation routes, presence of equipment fordieded emergncies, protectin
measures, etc. As such infoation should normally be included in BIM models, it would be ideal that
inspectors have a reliable mechanism to access the relevant information supplied in the models. Further, to
ensure that relevant projecstakeholders are aware and can act about site inspeatisults, inspectors
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should have an effective mechanism to provide inspection data back into BIM models, as they serve as a
common shared source of truth. However, reality nowadays is that inspentoraally do not have the

means to access the multiple relevant data sets neither have a reliable method to provide site inspection
feedback into BIM models.

In this regard, BIMy leverages its interoperability capabilities by connecting with &iteomgpections
platform (LetsBuild) and empowers project stakeholders by creating an effective bridge that facilitates data
exchange for the fire inspection process. The bridge makes BIM metadata available ingite mobile
application and allows inspectioresults to be sent accessible through a BIM model. This information
exchange is done based on the IDs of BIM objects, native IDs in the case of models in native formats and
GUIDs in the case of IFC models. For this reason, it is crucial to consideettiaatiges in object IDs would

have an impact in such workflow.

The relevant BIM models are sent to the LetsBuild platform using a native plugin for Revit models or by
means of direct upload for IFC models. In this platform, the user has access to thénplfanctionalities
to facilitate the fire inspection workflow:

9 Different BIM Models of a project

BIM objects metadata

Library of customisable site form templates according to fire inspection standards

Sets of project participants that can carry out insfien tasks

Customisable work breakdown structure

1 Library of project documents like 2D plans from the BIM model, reports, specifications, etc.

=A =4 =4 =4

As seen irFigurel5, the user can then leverage these data sourcesréate site inspections that include
BIM objects information, standards specifications in the form of checklist, technical documentation,
assignees and more.

0 BIM > BIMy - Year 2 Rev

Create tasks

Seloct the model o view
Kantoor Kumpen_ARCH (IFC) AR ) 1selected asset [EEEETRCDS & i Grid
@ seectr d !

2 Search all 3679 res

B dMeme  level Type Conform

O  AR.raam g typetViAR raam .. 00 AR AR_raam givl typetV

[  AR_raam gii type2:AR_raam gi 00 AR AR_raam givl type2

[0  AR.raam givl type2:AR_raam gl... 00 AR AR_raam giv type2

[0 AR_raamgivi type2L:AR rasm... 00 AR AR_raam givl type2l

[0 ARraam gwi type2LsaR_rasm 00 AR_rasm gl type2L_dorpel

O  AR.raam givl typeR:AR_raam ... 00 AR AR_raam givl 1ype2R

AR_raam givl type3AAR_raam ... +00 AR Q- AR_raam givl typedh

[0 AR raamghi type3acaR raam .. 00AR o~ AR_raam givitypeaA

O easic Wallzz- Licntewand.100... 00AR ‘ Basic Walk22-_LichteWand_10...

D Basic Wall:22-_LichteWand_100... 00 AR Basic Wall:22-_LichteWand_10...

Ocr
[0  Basic wail:22-_Lichtewand 100... 00 AR Basic Wall:22-_LichteWand_10...
O  Basic Wall:z2- LichteWand.100... 00 AR Basic Walk:22-_LichteWand_10...

Figurel5. Using LetsBuild BIM module to create inspection tasks lidiignodels, checklists, assignees and more

Figurel6 presents #e inspection details il typicalRevit object.
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Properties
Q Single Window
Standard
Windows (1) v Edit Typ
Rough Height 2700.0
Height 2700.0
Width 1500.0
Identity Data H
Image
Comments
Mark 95
Phasing H
Phase Created Working Drawings
Phass emalahed boas
Dther H
Head Height 2700.0
LetsBuild-Url https://app.aproplan.com...
LetsBuild-Status Mot Conform

Figurel®6. Site inspection details in Revit object

3.2. Automatic generation of urban contekir design and construction

Although not integrated intte BIMy platform, there exist outputs of joint studies which rely on the combined
data models and the BIMy vision. The following demonstrator is designed and developed aiming to present
an automatic gneration of urban context for design and construction

Name d the Automatic generation of urban context for design and construction
demonstrator

Link https://youtu.be/ulPXlh_M8I0

Partners GIM, ASSAR, Willemen

Contributing

Responsible Niels Gabriels, GIM NV niels.gabriels@gim.be

researcher(sfor Steven Smolders, GIM NV, steven.smolders@gim.be

technical

discussions

Description Obtain the Urban context for your construction site.ithvél click of a btton, you

can now have access tawamplete 3D model of the project site and
surroundings that is compatible with your favourite BIM modelling software
and holds all the information you need to start designing: 3D elevation, trees,
underground infrastructte, fagades of surrounding buildings, etc.

Targeted Audience Architects, Engineers, Urban planners

Dissemination Public demonstration
status
Impact The urban context idea was discussed with architects, construction companie

urban planners insidand outside of the consortium. The production chain has
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Urban context generated for the Kortrijk care campssiown in Revit
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undergone several iterations and 3 version of the product were demonstratec
and tested by the potential users.

9 The Urban context file was generated was generated foKtrérijk Care

campus. It contains the surrounding buildings in GIS Level of Detail 2
Digital Terrain Model, the cadastral parcels, the road surface geometi
and the trees. This urban context was then delivered to BIM users in:
and outside of th&IMy Consortium for their evaluation in several
iterations. The following feedback was received:
¢CAYS al gay3aay GKS 3ISYSNIiGAzZ2y 0
designing of the Urban context is reduced from multiple days to hours
There are nothle improvements in terms of the accuracy of the
positioning of the different objects.
The building reconstruction accuracy is generally enough for design
purposes. For visualisation purposes, some further manual editing of
complexer buildings i®quired.
The inclusion of the trees and surrounding buildings facilitates design
well the planning of the construction site layout.
The inclusion of the subsoil infrastructure in the model is a definite plt
order to detect early on in the procadssign clashes and avoiding havir
to perform costly detours during the project.
Other datasets that would add value were identified:

0 Subsoil composition for foundation and drainage design

o Inundation maps for drainage design

o Street furniture and straesurface layout.

22| Page



03-2021/v3.0 BIMy, an ITEA3 Project

-

\\\\\\
\\\\\ \\\\\\\\\\\\\\\\

\\\\\\\\

Urban context generatedf the Kortrijk care campusshown in Unreal gaming engine
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Urban context generated for the Kortrijk care campssiown in Integrated BIM/GIS Web Viewer
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3.3. Revit model checker Naming @nventionsCheckset

Name of the Revit model checkeg¢ Naming conventions checkset

demonstrator

Link https://studio.youtube.com/video/I00BWOwtSX0/edit

Partners GeolT

Contributing

Responsible Jens LathouwersGec-IT, jens.lathouwers@geoit.be

researcher(s) for

technical

discussions

Description Since an imported part of standasdtionis to use consistent naming schemes i

the models, the Autodesk Revit model checker was used to create a checkse

verifies the compliance with a chosen namingene. In the Demo the Belgian

Revit standards naming scheme was used as a baseline for the check set.
Targeted Audience Architectss, designers, commissioning parties, contractors...

Dissemination Public demonstration
status
Impact GeolT will use thgained knowledge to integrate in existing trainings, create n

GNIAyAy3a FyR ONBIGS Odaidzy OKSO]
creating a Revit template which will be accompanied by a checkset to be ust
parties who will work in thissmplate.

Opinions & ¢tKS OKSOlaSia KI@S 06SSy akKz2gy Ay 2
Feedback of interest from stakeholders throughout the whole building process.
Challenges To exploit the model checker to its fullest potential theretbdse a clear view or

which classifications, and namings schemes will be used as reference. The
changing standarditionlandscape in Belgium could void the useability of son
checks.

1 Autodesk BIM Interoperabitty Tooks| Madel Checkes Configurator o x

Snapshots, Photos

and Figures

REVE) Save and Close
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W Autodesk BIM Interoperability Tools | Model Checker

[El AUTODESK MODEL CHECKER FOR REVIT

Date Wednesday, 17 March 2021
Revit Standards  AUEROT Georlt
Description These checks are provided by Geo-IT and can be used to validate a model's

compliance with the Belgian Revit Standards (BERS) document, ver. 10.0.

Check Summary 10 Checks, 4 (57%) Pass, 3 Fail, 3 Count/List
Report Date Saturday, 20 March 2021 - 012012
5 7 (’/ Revit Filepath C\Users\Jens\Documents\BIMY_\FINAL REVIEW\(2019)
(o] RSF_NLRS_3.01_BERS check BIMy.rvt

C\Users\Jens\Downloads\Dutch Revit Standards (BERS)
v10.0xml

Checkset File

4 Dutch Revit Standards (NLRS) 10 Checks, 4 (57%) Pass, 3 Fail, 3 Count/List

4

Chapter 6 - Naming Conventions 10 Checks, 4 (57%) Pass, 3 Fail, 3 Count/List

4 6.1- Naming Conventions Families 6 Checks, 4 (67%) Pass, 2 Fail

6.1.2 - Loadable Families
k

ch

to determine if there are names of loadable families which are not
compliant with positions 1 through 4 1n the NLRS.

6.1.5 - Annotation Symbols
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4. Demonstratons& Trialsg Firstlteration (Yearl and %2
Year2)

Aligned with the use casedevenonline demonstratios, trials or exhibitiontiave been developed aiming
to present abaseline for furtherextensions to a wider communityhis section gives an overview of these
demonstratos all of which have been planned and demonstrateainly during the first (yearand second
(year) iterationof the project.

Summary of the demonstrators and related use cases are givEabiel.

Tablel. Summary of the Demonstrators

Type UCS Demonstration Lead CEN
ID(s)

Demo 10,11 Demo 0. SCEWC 2019 demo Erarge Netas
https://youtu.be/ezL QqglOorkU

Demo ALL Demo 1. BIMy Web Viewer integratei GIM Indirect contributions w.r.t.
with BIMy API BIMy platform

developments

Demo 7 Demo 2. Digital building permit esite LetsBuild Indirect contributions w.r.t.
inspection setup and execution BIMy platform
https://youtu.be/7xbCRpocRz4 developments

Demo 7 Demo 3. BCF API for interoperability LetsBuild Indirect contributions w.r.t.
between BIMy and other BIM BIMy platform
platforms (Technical) developmaents
https://youtu.be/d5GZSEgqwZA

Demo 10, Demo 4. VR Disaster Training Erarge Assar

11, 14 Simulator

https://youtu.be/s2QYIRiNrZc

Demo 7 Demo 5. Revit model checker GeolT Indirect contributions w.r.t.
https://youtu.be/oyRASOK7E) BIMy platform
https://youtu.be/4bzk70Lsss8 developments

Demo 11 Demo 6. Blivbased minimal daylight BBRI Indirect contributions wr.t.
criterion & acoustic insulation checks BIMy platform

developments

Vision 2 Demo 7. Long term visiancircular Willemen Aproplan, Assar, BBRI, CIR
economy (concept) GeolT, Willemen

Demo 7 Demo 8. Digital building permit app  Sirris Aproplan, Assar, BBRI, CIR

+ GeolT, GIM, Wiemen

Vision

Vision 8 Demo 9. Facilitate integration of urba Assar Willemen
context into BIM for architectural
design

Demo ALL Demo 10. Security demo Erarge Netas

https://youtu.be/kF4AEfgVLhE
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4.1. Demonstration(Demo-0)/ BIMy in Smart City Expo World Congress (SCEWC) 2019,

Barcelona
Name d the
tool/Application/
similar
Link

Partners
Contributing
Responsible
researcher(s) for
technical
discussions

Description

Target Audience

Dissemination
status
Statistics

Opinions &
Feedback

BIMy, an ITEA3 Project 8
BIMy

BIMy inSmart City Expo World Congress (SCEWC) 2019, Barcelona

https://youtu.be/ezLOqlOorkU

ERARGE, NETAS

Alper KANARN.D., ERARGHper.kanak@erarge.com.tr
hayYl y YdzYy lokubhas@Betas.com.tr
bl ASKI Y 4 InpdehNBc@betag.dom.tE

This video presents the firgear achievements of BIMy, a EEKA ITEA3 project
with Project Nr. 16026. BIMy aims to integrate BIM and GIS models at semai
level and provides a clodshsed platform to utilise the welinown IFC and
CityGML ontologies for smarter cities. This video presents an actual use of tf
integrated BIMGIS framework and its use as a baseline for-anédled
simulation and training application. The VR application aims to increase the
awareness of public tin case of a disaster (earthquake or fire) occurs, help th
learn what to do or not talo during catastrophes, and prepare them to reach ti
the relief and assistance services in a city.

Expo participants including smart city experts, city authorities, first responder
relief organisation representatives, ICT expertsiaddnnovators, investors,
entrepreneurs, regular citizens or other potential contributors

Public demonstration

More than500 participants were informed about BIMyfn/ 92 / Qmd P !
subjects tried the VR experience.

Nearly all visitors mentioned that they enjoyed the VR experience and sharec
positive opinions about the BIMy idea. Although the demonstrated BIM cloud
platform and the VR experience was reflecting the first steps, the visitovsed
great interest. The idea of using BIM and GIS for critical infrastructure and
surroundings protection, training of first responders, public awareness boosti
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AR and VR, use of BIM in circular economy at urban transformation scale an
automation of building permit processes had been appreciated.

Some visitors also mentioned thatafl and heterogeneous data processing an
big data analytics improved the solutioBIMy could have a pioneering role in
BIM-enabled smart city services. Moreegffive transformation of old data
formats (e.g. CAD) to BIM and standardisation of multilateral transformation «
building and geophysical data formats was mentioned as the high potential
extensions of BIMy in the smart city market.
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4.2. Demonstration(Demol) BIMy Web Viewer integrated with BIMy API

Name of the
tool/Application/
similar

Link

Partners
Contributing
Responsible
researcher(s) for
technical
discussions
Description

Taget Audience
Dissemination
status

Snapshots, Photos
and Figures

BIMy Web Viewer integrated with BIMy API

https://www.youtube com/watch?v=JX1dydKvRuM
GIM

Stijn GoedertierGIM
Steven Smolders, GIM
Niels Gabriels, GIM

Demonstrates connectivity with many other building blocks in the Blatfofh.
A User stories:

A BIM data and GIS data according to BIMy Data Model: IFC,
cadastral parcel, elevation model, ortho, building
Authenticate using OAuth2
Measure height, distance, surface
Upload georeferenced BIM Model via BIMy API
Create BCF topics

I > >

Use case: Digital Building Permiintegrate BIM in urban context
Public
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4.3. Demonstrator (Dem@ & 3) / Digital building permit ofsite inspection setip and
execution& BCF APfor interoperability between BIMy and other BIM platforms

Name of the Digital building permit onsite inspection setup and execution & BCF API for
tool/Application/ interoperability between BIMy and other BIM platforms
similar

Link https://youtu.be/d5GZSEggwZA
https://youtu.be/7xbCRpocRz4
Content:
1. Models management and tasks creation
2. Roof inspection satp
3. Facade inspection seip
4. Roof inspection execution
5. On-site inspections overview and results on BIM model
Partners LetsBuild Aproplan
Contributing
Responsible Olivier Gillin, LetsBuildivier.gillin@letsbuild@m
researcher(s) for  Erick Vasquez, LetsButldck.vasquez@letsbuild.com
technical Sergio Ristagno, LetsBudldrgio.ristagno@Ietsbuild.com
discussions Daniel Pereira, LetsBuilhniel.pereira@letsbuild.com
Description The videos and photos indicated here illustrate the collaboration and

interoperability capabilities of the LetsBuild BIM Prototype. LetsBuild BIM
Prototype acts aa tool to facilitate orsite utilisation of BIM data, as well as a
medium to provide osite activities updates back @ommon Data Environments
In the context of BIMy, LetsBuild is targeting at substracting informatidiM
models coming from the BIMyfatfrom and connecting caite inspection data to
those.

Considering that LetsBuild operates as an independent application, it is being
developed to operate in an OpenBé&dvironment currently supporting IFC mode
and soon supporting BCF issues

The prototype is aimed asupportingthe digital building permit use case.
1 Create inspections according to digital building permit details coming fi
the BIMy platform.
1 Provide efficient interfaces for esite inspections (allow the attachment ¢
annotations pictures and documents to BIM objects)
1 Send orsite inspection results back to the BIMy platform as BCF topics
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Topic content: BIM object,

BCF Project BCF topics Comments, documents, etc

BIM Collaboration Format
support

Existing clients and business leads
1 Architects, engineers and designers
1 Project promoters
1 Main contractors and subcontraars
1 Facility managers
1 Project promoters and clients

BIMy consortium members

Public demonstration

Number of demonstrations to existing clients and business ledds: 5
Number of users currently enrolled for testi@g:
Number ofpendingrequests for testing?

Most clients and business leads are interested about the functionalities of the
LetsBuild BIM prototype. The prototype facilitates the understanding of the
utilisation of BIM models on site farspections and issues management. In rege
to the BIMy project specifically, demonstrations have illustrated the potential fi
collaboration by using LetsBuild as a complementary platform feiteractivities.
The array of features and functionalitiabeady existing in LetsBuild facilitate the
implementation of orsite workflows related to the use cases of the BIMy projec
(Digital building permit, fire inspection, etc). Having an OpenBIM approach ha
been highlighted as crucial by many users, reagionthe existing support for IFC
models and the future development of BCF functionalities for issues managen
in the BIM prototype have been well perceived.

Nonetheless, clients, business leads and BIMy consortium members have
highlighted a few limitatns of the BIM prototype: a) The 3D viewer is in early
phases of development and needs more robust navigation and features. b) Tt
viewer is only available on the web version. Despite being integrated with the
mobile onsite workflows of LetsBuild, useare looking forward to using the 3D
model in mobile devices. c) Issues management and inspection workflows are
powerful, but users would like to see extended functionalities for other constru
processes (Planning, progrespags, quantity surveyingetc).
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Summary Of BIMy / On-site Roof Inspection

& Quality Questions 19119 |

Inspection details

1. Building permit file code

231A

1.2. City planning inspector name

John Smith

1.3. Inspector license number

Approval decision

61115 the roof approved?

Conditionally approved

Conditional approval details

BIMy, an ITEA3 Project

2 non conformities

71. Describe the details for conditional approval

Verify compliance of radio antenna

i= 0 point

Inspection form taccomplete in LetsBuild Mobile
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4.4. Demonstrator Pemo 4/ VR Disaster Training Simulator

Name of the
tool/Application/
similar

Link

Partners
Contributing
Responsible
researcher(s) for
technical
discussions
Description

Target Audience

Dissemination
status

Opinions &
Feedback
Snapshots, Photos
and Figures

VR Disaster Training Simulation

https://youtu.be/s2QYIRiNrZc
ERARGE, ASSARDb 9 ¢ !

Alper KANARO.D., ERARGHper.kanak@erarge.com.tr
Ibrahim ARIFERARGHbrahim.arif@erarge.com.tr
Thomas GOOSSEMNSSARgo@assar.com

An intermediary demo, asresult of joint study between ERARGE and ASSAR
Architects in BIMy.

The simulation effectively uses the BIMgtigrm by extracting virtual 3D layers
with pre-queries. Serrautomatic content adaptation is applied by following the
steps:

Information model is retrived by BIMyieries (what to be presented)
Models generated in ifc format

Ifc formats parsed into .da@®rmat (automatic parsedockeised.

Dae file saved on BIMy simulation folder.

Dae file imported to Unity (docksed

Dae file parsed elements by name and mates#aland becomes prefab
(automatic alignment and renaming for better orgaationof BIM &GIS
content)

A Props and Scenarios are created, refinecd@ayelopment over Unity).

T To I To Ix To

Municipalities, ty planners, disaster trainees, fire brigade
Public demonstration

Positive thoughts from awsortium partners were shared, whilst additional
improvements on the simulation were offered during the development.

—

Mhe'sollutionYistelastic to’ create dynamiciXdaetlaversiassociatediwith
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4.5. Demonstrator Demo 5/ Revit model checker

Name of the
tool/Application/
similar

Link

Partners
Contributing
Responsible
researcher(s) for
technicd
discussions
Description

Target Audience
Dissemination
status

Opinions &
Feedback

Snapshots, Photos
and Figures

Revit model cheker

https://youtu.be/oyRAsoK7SIQ
https://youtu.be/4bzk70Lsss8
GeglT, BIMy platform contributors

Jens Lathouwer&eolT, jens.lathouwers@qeoit.be

In the current situation,itere's no widespread standasdition and there's no
efficient way to check models on compliance withira protocol.From the
beneficial aspecthie Revit model checker can be provided, together with a
standardsationmethod and modiing guidelines to give either the creator of th
model, or the receiving party the possibility to check the compliancesketw
those three documents.

Architects, designers

Public demonstration

Thefollowingmonths the knowledge gained by working on the building permit
usecase will be exploited to apply it to createlseckset for the fire regulation
use case.

The exporteckml| from the checkhould be exchangeabietween the Revit
model checker and the Bimy platformusethe same checks on both sides of tr

regulations.

BRERR.. PRP P
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¢
* Wizard

<f>  UsetheWizard to build a check Once you finish it will be in the Unused Checks area of the Structure Page.

@ This check will FAIL if it FINDS MATCHING ELEMENTS
e

i= This check will F .“L if it DOES NOT FIND MATCHING ELEMENTS
L
¥
1 This check will COU '. TCHING ELEMENTS
3 \_J
This check will LIST MATCHING ELEMENTS

X Close B SaveAs J Save and Close

R jwrome.
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- 00 enrehaspmen
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Check summary
Report ate
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100%

Checkset File
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5 10C export propertes. - o
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4.6. Demonstrator (Demo 6)BIM-based minimal daylight criterion & acoustic insulation

checks

Name of the
tool/Application/
similar

Link

Partners
Contributing
Responsible
researcher(s) for
technical
discussions
Description

Target Audience
Dissemination
status

Snapshots, Photos
and Figures

IFC Salubrity Criteria Checking application

NA
BBRI Sirris

Robberts Francoi8BRI, francois.robberts@bbri.be

The application is based on the Order of the Walloon Government of 30 Augt
2007. It allows to verify one of the salubrity criteria presented by the documel
the criterion ofminimum natural lighting. To do this, the program extracts fromn
an IFC file the necessary data available and allows the user to check the

conformity of the model with the rules in effect.
Government authorities auditing this criterion, gentities subject to the audit
Public demonstration

Consortium only

W1 IFC Salubrity

Name
0.1 Hall d'entrée

BIMASUB - BIMy - CSTC - Alpha version

W IFcsalu

LongName NfcSpace

Room

02WC

Room

Validity
Doors
Spaces

Salubrity Criteria Checking

Minimum sunlight via IFC

SpacesBoundaries vi2

Windows

" evelName Status
evel 0 )

Statusindex

—evel 0 Unk

0.3 Salon

Room

260336

5513376

0.5 Buanderie

Room

6.06450000000001

0239616

Level 0 Uniks
Level 0 T

1.1 HON

Room

12.29

3392608

Level 1

1.2 Chambre 3

fAoom

124616

1327149

Leved 1

1.3 Chambre 2

Room

1263

1327149

Level 1

14 Chambre 1

Room

156191

2830149

Level 1 Unk

16 WC

Room

1411

0801

186 Salle de bain

508

50895

0801

188 Cuisine

Room

20.2

1765699

855 Comibles

Combles

61.7862

o
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W IFcsalu

Caractérisation des piéces

0.1 Hall d'entrée | Day Room -

02 WC | Not a Living Room -
0.3 Sakon | Day Room

05 Busngerie LNoLa Living Room

1.1 HDN Day Room -

1.2 Chambre 3 | Night Room v

1.3 Chambre 2 | nknown -

W IFcsalu

Criterias of Calculation

Type of building  Existing Buikting -

Day Room Night Room
Minimum (Vertical Glass Area) / (Room Area) 1/14 1/14
Minimum (Roof Glass Area) / (Room Area) 1116 1/16

Résulats

Name Sqp MeterA S M fassA LeveiName Status Ratio Evaluation
0.1 Hall d'entrée | 3.52950000000002 |0 Level 0 | Not a Living Room |0 For info
02 WC 1.53000000000001 |0.239616 Level 0| Not a Living Room |1.87934117647058 |For info
0.3 Salon 260336 5513376 Level 0 ID_az Room 2.54135086964538 | Ok

0.5 Buanderie 6,06450000000001 |0.2395616 Level 0 Not a Living Room | 0.474135048231511 | For info
J1HDN 1229 3.398608 Level 1 Night Room 133184130187144 1Ok

12 Chambre 3 | 124616 1327149 F 1 Night Room 127798902227643 |Ok

13 Chambre 2 1263 1327149 Level 1 Night Room 126094916864608 | Ok

1A Chambre1 1156191 2830149 |Levd 1 INight Room |2.17437547617981 |Ok

1.6 WC 1411 0.80115 Level 1 Not a Living Room | 6.81354216867469 | For info
1856 Salle de bain|5.0895 0.801158999999999  |Level 1 Not a Living Room | 1. 393457 |Forinfo
188 Cuisine. 202291999999999 | 1.765699 Level 0 Day Room 1.04741601249679 |Ok

855 Combles 61.7862 0 Level 2 Not a Living Room |0 For info

<
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Name of the
tool/Application/
similar

Link

4.7. Vision(Vision7)/ Long term visiom circular economy (concept)

Partners
Contributing
Responsible
researcher(s) for
technical
discussions
Description

Target Audience

Motivation

Dissemination
status

Snapshots, Photos
and Figures

BIMy, an ITEA3 Project

Circular Economy:dng term Visiong Online article in two parts

Web link to article to be added after publication

Willemen, Assar, GIM

Hashmat Wahid, Willememjashmat.wahid@willemen.be
Dieter Froyen, Willemenjeter.froyen@willemen.be
Lise Bibert, Willemefise.bibert@willemen.be

Article explaining the possibilities for applications regarding Circular Economy

long term on the BIMy platform and the limitations that prevent current
exploitation that need to be overcome.

Includes a conceptual demo video of a future possiblecatign.

Construction companies in the broadest sense of the word
Manufacturers of construction materials

Government or consulting bodies imposing BIM or building regulation
Any other parties that have an interest in Circular Economy

This article could create spirit with the target audience to contribute to better ol
more standardised workflows, agreements or requirements.

Public demonstration (not yet published)
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The manufacturer can now look for specific
materials or objects in the buildings
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r 3
BIMy

4.8. Demonstration and Vision8]/ Digital building permit app

Requesting a building permit can be a tedious administrative task, in which information is often duplicated
and later lost. This demonstrator shows how the process could be simplified/streamlinegl aigigital
Building Permit Application supported by the BIMy platform.

The application is developed as a collaboration between all consortium partners. It highlights the different
individual contributions, but also demonstrates a complete proof of concéghe BIMy platform.The
motivation behind this vision is that the inclusion of BIM (or BIMy) in mandatory public processes such as
building permit requests could be a catalyst for widespread adoption.

Name of the
tool/Application/
similar

Link

Partners
Contributing
Responsible
researcher(s) for
technical
discussions

Description

Target Audience
Motivation

Dissemination
status

Building Pernit Application (Evacuation in case of a disaster)

https://drive.google.com/file/d/1] cXgDNVP]KIXEQa90cgPOOxFu88Z0yW/vi

ASSAR, BBRI, ERERGedT, GIM, Letsbuild, NETAS, Sirris, Willemen

Olivier Biot, Sirrigylivier.biot@sirris.be

Stijn Goedertier, GIMitijn.goedertier@gim.be

Steven Smolders, GIsteven.smolders@gim.be

Thomas Goossens, ASSAR@assar.com

Francois Robberts, BBR&ncois.robberts@bbri.be

Erick Vasquez, Letsbuileick.vasquez@letsbuild.com

Requesting a building permit can be a tedious administrative task, in which
information is often duplicated and later lost. This demonstrator shows how tt
process could be simplified/streamlined using a digital Building Permit Applic
supported by the BIMy platform.

The application is developed as a collaboration betwelecoakortium partners. I
highlights the different individual contributions, but also demonstrates a comy
proof of concept of the BIMy platform.

Architects, city planners, building owners

The inclusion of BIM (or BIMy)nrandatory public processes such as building
permit requests could be a catalyst for widespread adoption.

Currently: Consortium only

Later: public demonstrator
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Snapshots, Photos
and Figures
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4.9. Demonstrator& Vision(Demo 9) BIMy ¢ BIM and GIS integration in architecture

Architects currently use a wide variety of incompatible tools to gather information about new project
f20F0A2yad ¢KAE SaaSydAlf LINI 2F (GKS RSagdon LINE O
of GIS and BIM could not only make this process more efficient, but also provide nesg-easytools that

adzLJL2 NI YR AYLINRGS GKS I NOKAGSOGOQa RSaiaAday LINROSa
More broadly, it could be either interesting for everyone who has an interest in BtMsaprofessionally

involved in building design, directly (architects, engineers, etc.) or indirectly (city planners, contractors,
building owners, etc.)

The BIMy project integrates the worlds of BIM and GIS. Both developed independent of each othereand ha
different (active) user base$his visionary demonstrator airts pique interest in GIS among building design
professionals, by demonstrating how they might be using GIS already (without realizing) and how better
integration of the two domains can supg their work.

Name of the BIMy- BIM and GIS integration in architecture

tool/Application/

similar

Link To be published

Partners AssarArchitects WillemenConstruct

Contributing

Responsible Geert BekaertAssa, gbk@assar.com

researcher(s) for Thomas GoossepAssartgo@assar.com

technical Lise BibertWillemen lise.bibert@willemen.be

discussions Dieter FroyenWillemendieter.froyen@willemen.be
Steven Smolders, GIM N¥even.smolders@gim.be

Description Urban context is an important source of informationdochitectural degin.

Howeverarchitects lack eastpo-use tooldo collect the available data in integrat
in their design procesgVhile digitsationin the last few decades has made a lot
more information publicly available, it often requires hour®?d2 A 3 A (0 | f
collect, download, rework, reformat or even recreate so it can be used by
architects.

BIMy offers a solution: a orstop platform where architects can access all
relevant informatiorin a practical3D (BIM) format.

Target Audience
Dissemination
status

Opinions &
Feedback

Architectsand buildhg designers
Public demonstration

A Advantages
A Better workflow efficiency
Improve design quality
Constistent source of data
Visualize projects in their environment (without having to recreate it)
Lower risk of unfaseen problems during construction
A Extended vision
A Upload created design

> > > > >
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A Access third party apps for analyses and servicesofigight analysis,
shadow analysis, traffic impact, building permit, etc.

Snapshots, Photos
and Figures
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4.10.Demonstator (Demo 10 / Security demo

Name of the
tool/Application/
similar

Link

Partners
Contributing
Responsible
researcher(s) for
technical
disaussions
Description

BIMy HSM based security

https://youtu.be/kF4AEfqVLhE
ERARGE, NETAS

Alper KANARO.D., ERARGHper.kanak@erarge.com.tr

Ibrahim ARIFERARGHErahim.arif@erarge.com.tr

hayYl y Ydzy loBuklhas@Betas.cor.tr

bl 3SKIY 4 InhdeNBc@betag.dom.E

¢KS I F NRgIFNB {SOdzNRi(G& o RdAZ S o1 {abv
authentication and authorisédn management via OR€imePasswords (OTPor
multifactor authentication, and role and profile based autbationpolicy. Multiple
profiles (Fireman, Building Owner, Architect, Administrator, etc.) are defined wit
BIMy endusers whilst every user sa rolebased (Project Manager, Project Owne
Project Editor, Project User) access to the platform.

On the other handjata encryptiorand decryptiorfor critical BIM models applied
by using AE$28bit algorithm. The BIMy Data Manager controls thergpton and
decryption processes before updating and after downloading the model from M
storage server. Thus, a sensde encryption is enabled on BIMy platform.

OTP Mechanism:

The user should enter the valid OTP that is shown as a

Front-End Application : - o
Eon na Applica |o£ ' captcha during registration/login screen

During registration a role is éssigned to the user. On both

Login registration and further logins, an OTPis created for user
: tvalidation s :
3 [ = c 1 . .
© = 2 o . L
23 B = The harware based authentication and authorisation
; a £ § server provides OTP validation to the users for secure,
. L
23 £ E role-based access to the B|My platform
> 3 H .
) < <

BIMy Platform applications are available only for

BIMy Platf
S Fatiorm authenticated users and authorised user roles

Overall Architecture

49| Page


https://youtu.be/kF4AEfqVLhE
mailto:alper.kanak@erarge.com.tr
mailto:ibrahim.arif@erarge.com.tr
mailto:okumas@netas.com.tr
mailto:nagehanc@netas.com.tr

03-2021/ v3.0

Target Audience

Dissemination

status

BIMy, an ITEA3 Project

Client Client Client
Application 1 Application 2 ... Application N
i APIRequest i API Request i API Request
VERTY.
BIMy Data Manager
encrypt/decrypt upload/download
prgm . MINIO||  aee e E
HSM Server Minio Storage
Server .
HSMClient Java Library e
encrypt/decrypt upload/download
request data
P data
access
HSM API FTP Server
encrypt/decrypt
data

HSM Core O e T
= paw — ggmmn
_ .;_\__j) Visiotage S

BIMy platform enelsers

Public demonstration
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Opinions & The HSM integration in BIMy platform reflects positively to itsieseds for security
Feedback policies.
The optimsationof encryption and decryption time continues.
Snapshots, Photos
EZ=S

and Figures BIMy

Original data Encrypted data Decrypted data

Then, upload this to BIM server.
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The upload operation is failed because the BIM model is encrypted

Let’s decrypt back the previously-encrypted BIM model.

B2| Page
























