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Abstract

Building Information Modeling (BIM) promises ad-
vantages for Facility Management (FM) by integrating the
lifecycle phases of a building. Especially the optimized
start-up phase is mentioned as one key advantage of the
BIM method. In order to implement a successful start-up,
a holistic as-built model is necessary, in which all relevant
information for FM is stored. Actually, for the generation
of an as-built model a high manual effort is necessary.
This paper aims to develop an automated as-built model
by using delivery documents. Therefore, this paper pre-
sents a process using Optical Character Recognition and
analyze the process in a proof-of-concept.

Introduction

Building Information Modeling (BIM) aims to integrate
all stakeholders by using a digital building model through-
out the lifecycle (Borrmann et al. 2021). The focus here is
particularly on the consistent exchange of information us-
ing open data exchange formats (Baranova 2021). One
important standard to exchange data throughout the
lifecycle is the Standard of the Industry Foundation Clas-
ses (IFC) (1ISO 16739-1). Especially IFC-based as-built
models could support an efficient information exchange
between BIM systems and FM systems, as Computer
Aided Facility Management (Matarneh et al. 2019; Ensafi
etal. 2022).

As-built models hereby describes the actual state of the
building, as it is constructed and commissioned (Bartels
2020). It represents the update of the as-planned model,
which describes the target status of the building and in-
cludes graphical and alphanumerical data (Pilling 2016).
By integrating all FM-relevant data and the data of the
service provisioning during the Operations & Mainte-
nance (O&M) phase, an As-Operated model is generated
(RealFM 2021). The maturity of the models is shown in
Figure 1.
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Figure 1: Maturity Levels of the BIM models throughout the
lifecycle

While as-planned states the status of the design phase, the
as-built modelling requires a finer level of detail, a more
precise modelling as well as an accurate data import and

maintenance (Patraucean et al. 2015). But these data is of-
ten poorly collected, processed and revised in practice,
what especially applies to asset-specific engineering data
(Asmar et al. 2022; Hellenborn et al. 2023). This is espe-
cially due to the manual data entry during the construction
and commissioning phase and the need for manual verifi-
cation of Facility Managers (Klein et al. 2012).

1. In order to define the necessary data in the as-built
model, it is necessary to unambiguously and clearly
define the owner requirements, specially through ex-
change information requirements (EIR) and Asset
Information Requirements (AIR). Research studies
show, that the client’s requirements are often not
clear and specified (Hellenborn et al. 2023). Further-
more, the requirements change from client to client
(Di Filippo et al. 2021).

2. Inaddition to that, especially for Construction Man-
agers the usage of BIM software tools is often not
common. Actually, the Construction Managers are
using specific tools, such as MS Project or ERP to
manage their processes as well as MS Office prod-
ucts, such as Word or Excel. This particularly ap-
plies to medium-sized companies (Lauer 2021).

3. The needed information is stored in documents,
which are handed over in paper form or as a digital
file. In particular, smaller craft businesses that work
as subcontractors hand over their documents in pa-
per form, which leads to a high documentation effort
(Hausmann et al. 2022).

Actually, there is no connection between the delivery doc-
uments and the revision documents with the digital build-
ing model, although all needed information is stored in
these two documents. Various studies focused on the pro-
cessing of geometry to develop an as-built model (e.g.
(Klein et al. 2012)) or on the documentation of construc-
tion specifics, such as timetables (e.g. (Park und Cai
2017)). The needed information for the asset owner and
Facility Management are mostly not taken into account.
Especially the information is not automatically read out of
documents and assigned to objects in the model.
Therefore, it is necessary to implement an IFC-based in-
terface, that enables the construction managers and their
companies to automatically fill in all relevant data on the
objects in the digital building model. By developing such
an interface, the modelling of as-built models could be
highly improved.

Based on this, the Facility Management is able to transfer
and use all data in their Computer Aided Facility Manage-
ment (CAFM) systems. This would lead to a better under-
standing of the building and improvements of efficiency



by the FM as well as an increasement of user satisfaction
(Bartels 2020).

Literature Review

Existing Solutions

In order to evaluate the state-of-the-art of as-built models,
existing solutions for data acquisition, data integration,
and data visualization need to be analyzed.

In recent years, various solutions for data acquisition for
as-built models have been published. The earliest pre-
sented solutions are based on 3D laser scanning for build-
ing or geotechnical sites in order to generate geometric as-
built models (Su et al. 2006; Deruyter et al.). Based on
that research, further solutions for the acquisition of geo-
metric data use advanced technologies, such as Autono-
mous Unmanned Aerial Vehicles, Imaging technologies
or Augmented Reality were published (Omar und Nehdi
2016; Freimuth und Konig 2019). Not only geometrical
but also alphanumeric data was integrated in as-built mod-
els, such as construction dates or production data (Son et
al. 2017; Son et al. 2015). The analysis of these case stud-
ies shows, that the processes are regularly done manually.
One presented solution for automated as-built models are
sensors (Moselhi et al. 2020).

For data integration the solutions can be divided in solu-
tions that (1) use proprietary exchange formats and (2)
that use the open exchange format of the Industry Foun-
dation Classes (IFC). Moretti et al 2020 use IfcSharedFa-
cilitiesElements for the integration of as-built data
(Moretti et al. 2020). Also solutions for as-built-schedules
are presented by using an integrated entity information
model based on ID of attributes (Fagiar et al. 2023).

For data visualization especially site photography is men-
tioned. Therefore, workflows were developed to efficient
processing of unordered photos (Jadidi et al. 2015). This
case study as well as the majority of the other case studies
emphasizes that humans need to be trained and that hu-
mans are a central part for generating as-built models suc-
cessfully. Furthermore, the analysis shows, that especially
the geometric aspect is in the foreground.

Interoperability and Data Exchange standardization

This case study focusses on open exchange standards.
Therefore, it is necessary to analyze the Model View Def-
initions (MVD) that are defined in the IFC standard. Fur-
thermore, the state of the art of the Information Delivery
Specifications (IDS) need the be analyzed.

The MVD is used to define a subset of the IFC data and
defines exchange requirements (buildingSMART interna-
tional 2024b). An IDS is a document, that can be interpre-
tated by a computer and defines how information are de-
livered in a project. It hereby combines IFC and other ex-
tensions, such as company specific properties or proper-
ties of the buildingSMART Data Dictionary (build-
ingSMART international 2024a). While the concept of
MVD deals with the content that is relevant for software
manufacturers (e.g. mapping the class hierarchy and the
transfer of geometry) and is the basis for use-case based
Software Certification, the concept of IDS defines the al-

phanumeric information content of models and is there-
fore the more relevant concept for users and as-built mod-
els, because it describes all data that is needed.
One important definition for the handover to FM and
therefore for as-built modeling are the FM-Handover-
Aquarium and the FM Basic Handover, that is defined as
MVD in IFC 2x3. The MVD aims to define the handover
of information from Design and Construction Phase to
FM software, such as CAFM and CMMS (build-
ingSMART international). The MVD are based are based
on the entities and Property Sets (PSet) in IFC.
IFC is a central data format for IDS related to FM. Alt-
hough there is currently no separate FM domain in IFC
4.3 (this still existed in IFC 2x3), the entities, such as
o Shared Facilities Elements — Ifcinventory, IfcFurniture,
IfcAsset and IfcOccupant
e Shared Management Elements — IfcActionRequest,
IfcOccupent, IfcOrderAction, IfcProjectOrder, IfcPer-
mit, IfcCost, IfcCostSchedule, IfcWorkCalendar,
IfcWorkPlan, IfcTask and IfcEvent.
and Property Sets, such as, PSet ProjectOrderMainte-
nance-WorkOrder, PSet Utility, PSet Warranty or
PSet_ActionRequest are integrated for FM in IFC. There
are also other class-specific PSets, quantity sets and other
attributes relevant to FM. The classes defined in IFC are
particularly suitable for describing as-built data. These
can be used to fundamentally describe the building and
the associated technical systems. There are also individual
classes that can map FM process data (Bartels 2020; Bar-
tels und Wimmer 2024).

Methodology

In order to implement an interface that allows an auto-
mated filling of the missing attributes from the as-planned
state to the as-built state by taking IFC and IDS into ac-
count, four steps were taken. These steps are shown in
Figure 2.
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- Workshops with Project Developers,
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Step 2:
Analysis of Data Standards

o Step 3:
@ Programming of an interface for data transfer

Step 4:
Implementing and validating a proof-of-concept

Figure 2: Methodology of this paper

First, workshops were conducted with Developers, Con-
structors, Planners and Facility Managers in order to get
to know the needed attributes and the state-of-the-art. Sec-
ondly, data standards were analyzed to develop data spec-
ifications, with whom it is possible to filter the needed
data out of documents and to transfer the needed data into
an IFC-file by applying IDS. Thirdly, an interface was
programmed and implemented to transfer the files.



Fourth, the programming and the process was imple-
mented in a proof-of-concept to validate the program-
ming, its acceptance and to analyze the results.

Data Analysis

Evaluation of the basis for information exchange

To implement an interface for transferring data and infor-
mation from delivery and revisional documents to the dig-
ital building model by using IFC, the Exchange Infor-
mation Requirements and Asset Information Require-
ments were evaluated with workshops.

Therefore, all in all 9 workshops were conducted, respec-
tively 3 workshops with project developers and owners, 3
workshops with construction companies and 3 workshops
with FM companies. The workshops took place from June
2023 to September 2023 and were conducted in person as
well as online.

The workshops showed, that as-built models are more and
more requested in building projects. In most of the cases,
IFC is asked as exchange format for as-built models. But
also proprietary formats (especially Revit) are requested.
Furthermore, the workshops showed, that there is a need
for the automated reading and transferring of information
out of delivery and revisional documents to the digital
building model. Especially the project developers stated,
that this would improve the information exchange across
the whole lifecycle and would perfectly fit to their aim of
having as-built data for all developed building. For the
Construction companies, the linking of documents and the
digital building model also offers opportunities and is
viewed positively; in addition, the aspect of a possible
tracking of deliveries and thus a should-is comparison is
emphasized as an advantage.

Lastly, the workshops aimed to evaluate the needed infor-
mation of the stakeholders. The project developers stated,
that the EIR and AIR are still not finalized and change
slightly in the projects. The same effects are stated by the
construction and FM companies. This often causes in-
complete or wrong information in the as-built models due
to missing definitions of the EIR and AIR in contracts.
Therefore, some of the construction and FM companies
developed their own AIR and EIR. Although the AIR and
EIR vary slightly, the experts stated, that the information
requirements are usually based on the Construction-Oper-
ations Building information exchange (COBie) or the
German standard CAFM-Connect (CC). Especially CC is
used in most of the projects as basis for the Information
Requirements. An analysis of these exchange formats is
shown in the next section.

Relevant Exchange formats

Due to its complexity, IFC is not specific and fully suita-
ble transferring and storing FM data throughout the lifecy-
cle of a building (Yalcinkaya und Singh 2019). Therefore,
formats have been developed to transfer FM data properly
and to get as-built models. As shown in the next section,
the IFC-based exchange formats CAFM-Connect and
COBie are the most mentioned formats for the delivery of
as-built models. The workshops showed, that the EIR and

AIR are based on the attributes mentioned in these two
standards.

COBie was developed in 2007 by Bill East form the
United States Army Corps of Engineers (Lavy et al.
2019). The format uses spreadsheets to transfer BIM in-
formation from the Design and Construction process to
FM (FM Handover). COBie defines three types of infor-
mation delivery, one for information, that is created by
designers, one that is created by contractors and one that
is created by both of them. Hereby COBie defines infor-
mation requirements for spatial and equipment assets
(East 2013).

CAFM Connect is a German IFC-based initiative of vari-
ous CAFM vendors. CC aims to capture the data collected
in the Design and Planning phase and transfer it in a usa-
ble way into CAFM systems (Verband fir die Digitalisie-
rung im Immobilienbetrieb, CAFM RING e. V. 2019).
Therefore, various lists were developed, to define all rel-
evant data for the building objects, e. g. based on the Ger-
man standard DIN 276 (Otto und Bartels 2018).

In the following, a door will be used as example for the
requested data in CC. IFC defines a door with the entity
IfcDoor, a subtype of IfcProduct. Various Property Sets
assign to the entity IfcDoor, such as PSet_IfcDoorCom-
mon, PSet_DoorLiningProperty. But also FM-data could
be assigned by using PSet_ Warranty, PSet_Manufacturer
or PSet_MaintenanceStrategy (buildingSMART interna-
tional 2022). These attributes are the basis for CAFM
Connect and further defined in the lists. An example for
the standardized attributes of a door (IfcElement IfcDoor)
is shown in Table 1.

Table 1: Example of CAFM-Connect Attributes (ifcDoor)

IfcEle- DIN276  Attribute Type

ment

IfcDoor 334.10 Door Stop IfcText

IfcDoor 334.10 Number of wings  IfcText

IfcDoor 334.10 Automatic drive Ifc Bool-

ean

IfcDoor 334.10 Year of manufac- IfcReal
ture

IfcDoor 334.10 Description IfcText

IfcDoor 334.10 DiBT approval IfcReal
number

IfcDoor 334.10 Hold-open sys- IfcText
tem

IfcDoor 334.10 Fire resistance IfcText
class

IfcDoor 334.10 Escape door Ifc Bool-

ean

IfcDoor 334.10 Manufacturer IfcText

IfcDoor 334.10 Emergency exit Ifc Bool-
lock ean

IfcDoor 334.10 Overhead door Ifc Bool-
closer ean

IfcDoor 334.10 Opening type IfcText

IfcDoor 334.10 Protection re- IfcText

quirement



Furthermore, CAFM Connect developed so called BIM
profiles, in which relevant attribute for FM services are
defined (Verband fir die Digitalisierung im Immobilien-
betrieb, CAFM RING e. V. 2023).

Development of an attribute list and process

Based on these data exchange formats, a consolidated list
of attributes for building objects has been developed. The
following Figure 3 shows the attributes of a door, all
based on the global unique identifier (GUID), as example
and in which phase data is actually included in the model.
It furthermore shows, that various stakeholders need to
enter data throughout the lifecycle. At the beginning of
the project, the planners (e.g., Architects) enter various
planning data. These data are needed for tendering and
awarding.

Maturity Source of Attributes /
Level Information Information
GUID
Name
Digital Building Description

Model / Door List
(BIM-Software)

Planner (here:
Architect)

Emergency Exit lock
Protection Requirements
Number of wings
Opening Type

Overhead door closer
Fire resistance class
Emergency Exit

Fire Protection

Door Stop

Hold-open system

Manufacturer
Year of Construction
Serial number

Delivery Note
Construction

Manager . .
g Automatic drive
DiBT approval number
Revision Inspection intervall
Documents Maintenance intervall

Construction Mana- Commissioning date
ger / Commissio-  Qualification of the

ning Manager examiner
Contract Contracter
Facility Manager  Fault Priority
Service Inspection Report
> Provisioning Result Description
O Documentation Responsible Person
-c'j; (CAFM) Date of Maintenance
= Facility Manager ~ Next Maintenance
= Result
plus

Building Automation
System and loT-Data

Figure 3: Data entry throughout the lifecycle
Based on that data, the Constructor execute his services.

Due to the incomplete data and changes in the construc-
tion phase, it is necessary to enter further data. During the

construction phase, the Construction Manager need to en-
ter various data to achieve an as-built model. Especially
data about the manufacturer and the year of Construction
as well as serial numbers need to be entered in the digital
building model. Beside that data also data of the commis-
sioning is needed to receive an as-built model. Therefore,
after the Commissioning additional data need to be en-
tered in the digital building model. These data are espe-
cially Commissioning Dates and data about the service
provisioning for Facility Management.
The remaining data is entered during the O&M phase of
the building by the Facility Management and includes
data about the service provisioning. These data could be
transferred out of the CAFM system by using IFC.
Especially the data, that need to be entered by the Con-
structors is a key success criterion. On the other hand, that
data is often not fully entered in the digital building
model. The workshops with the constructors showed, that
the Construction Manager is not capable to enter all rele-
vant data due to

1. a lack of knowledge regarding BIM, especially in

entering data

2. an insufficient hard- and software equipment on the
construction site,

3. especially a lack of time due to the task on the con-
struction site

4. belayed information of the sub-contractors due to
missing documents.

The numbers 1-3 could be solved by the suggested ap-
proach of this paper. Furthermore, number 4 could also be
solved, if the delivery of the documents is ruled in the
contracts and the delivery of documents could even better
be controlled.

Development of an automated document-
based as-built model

Based on the data standards and processes, an automated
exchange process to receive an as-built model has been
developed.

Extraction of information on delivery documents

Currently the technical capabilities of material suppliers
vary substantially. Around 1 percent of suppliers can
share delivery bills via an API with defined End Points
that can be accessed from external parties. Approximately
5 percent of material suppliers offer customer portals,
where they upload electronically generated PDFs . The
majority of suppliers, around 74%, are able to send scans
or electronically generated PDFs of the delivery bills to
an agreed upon mailing address. Only 20% of suppliers
are not able to electronically transfer the delivery receipt.
The only way for them to transmit the information is to
bring the physical document to the construction site or
send it via post. To mitigate this problem and enable all
delivery receipts to be pushed into the digital workflow a
scanning application on the construction site is unavoida-
ble.

After each document is at least available as a digital pic-
ture the next step is to retrieve the information of the



scanned documents. This can already be done with com-
mon OCR applications ( to transform the scan into a ma-
chine-readable string. (Memon et al. 2020; Chaudhuri et
al. 2017) After all documents are in machine-readable for-
mat the varying formats need to be mapped on one central
standard. To guarantee a very high data quality this map-
ping is currently still done manually but large language
models already show to be a great way to automate this
task. An extract of a delivery bill of the example project
is shown in Figure 4.

Transporteur Fahrzeug

Transport AG Art

Norm
Kontrollschild
Fahrer

Ankunft Bauste

15:32 Uhr Beginn Ablad

Ende Ablad

Delivery Date —___

Lieferdatum
Beladezeit
Lieferzeit

Grund der Wartezeiten "~ Delivery Time
Zusatzmittel Zusatzstoff
- o] Sorten-Nr. Artikel-Nr. Menge
— | [ano] 525M (8.0lm3]
™~ Product Name N
IIIIIIIIII - Stand Lieferung Quantity Unit

Figure 4: Extract of the exemplary delivery bill

IFC integration — Developing a process of automated
as-built-documentation

The process of automatic as-built documentation on the
IFC model is represented by a two-track, interlinked
workflow between the construction site (“on-site") and
the material dispatcher ("off-site") and is shown in Figure
5. As in the conventional workflow, the construction site
is the starting point: The site manager or foreman deter-
mines the time of a material delivery. For this purpose, a
task is created in a model-based construction management
software, which consists of the following information: (1)
time of delivery (date and time), (2) location of delivery
(linked components or GUIDs), (3) product specifications
(e.g., compressive strength of the concrete), and the (4)

order quantity (e.g., m® of the delivery). While infor-
mation (1) and (2) is entered individually by the ordering
party, (3) can be read from the stored IFC file and thus
pre-filled for the order. The construction site management
would then only have to send the order information in the
next step after checking the order. The order information,
including the linked GUID(s), is then automatically sent
via an interface (API) to the ERP system of the dispatcher,
who checks the incoming order electronically and releases
and picks the goods accordingly. After the final check, the
physical delivery process can be started while the infor-
mation flows back into the construction site management
software via the updated delivery information in the ERP
system. This means that the status of the delivery is visible
at all times, as well as the expected time of arrival (ETA)
and the underlying material information. When the deliv-
ery finally arrives and all materials have been delivered as
ordered, the delivered and thus installed material infor-
mation must be integrated back into the building model.
There are two possible ways of doing this: using ML, as
described in the section before, or sending delivery bills
electronically. If the information contained in the delivery
bill cannot be transferred from the dispatcher's ERP sys-
tem to the construction site management software via the
interface, the delivery bill would have to be scanned man-
ually on site. The use of ML allows the automatic capture
and evaluation of the information depicted on the delivery
bill and thus the transfer into a digital format. By match-
ing the previously placed digital order and uploading the
delivery bill, the delivery bill can be subsequently linked
to the order and thus to the underlying GUIDs. Ideally,
however, the use of a paper-based delivery bill should be
avoided anyway.

In this case, the delivery bill would be sent digitally via
API1 when the physical materials are dispatched. The pre-
viously placed order is linked to the components, making
it easy for the construction site team to compare them
when goods are received for verification purposes.

Once the information on the delivery bills has been suc-
cessfully processed electronically, the semantic interoper-
ability of the collected information is permanently guar-
anteed. This is due to the storage of the information in a
model-based and document-oriented NoSQL database
management system. Although this database system is in-
itially independent of the IFC standard, the export of the
data from the software allows it to be converted into a
wide variety of formats. Both API requests and the export
as an IFC file itself access the database and convert it into
the desired format with respective PSets.

T=shipping
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Documentation

On-Site

displayed for and billing (ML)
on-site

management

8 & ]
Draw up Review of
Delivery Delivery Order
Schedule Schedule
T
|
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v
= (=9
Delivery data
Receive order send to ERP
system via API

Figure 5: Process of integrating information in BIM




Critical reflection on surplus value

The process of automatic as-built documentation on the
basis of model-based deliveries provides great added
value, particularly for users on the construction site, but
also for all other project stakeholders. The results show,
that a majority of the demanded information (see previous
chapters) could be filled in automatically by using OCR
in combination with BIM.

The proof-of-concept also shows, that the added value
arises primarily in the following four areas for the con-
struction site; (1) order information, (2) communication,
(3) documentation and (4) archiving.

Firstly, material information already contained in the
model does not have to be entered again when filling in
the order information. Instead, the quality and quantity
can be pre-filled and only needs to be checked before the
order is placed. In shell construction in particular, where
measurements are still taken using analog, laborious and
error-prone processes based on 2D plans, time savings of
over 60% (equivalent to around 2 minutes per order) can
be achieved for a typical order. Whereas previously, for
example, the length, width and height of foundations were
multiplied and then added together by number, the site
team now obtains this information by simply clicking on
the components.

Secondly, the information can subsequently be transmit-
ted electronically via an interface to the dispatcher's ERP
system. This process eliminates the need to prepare the
order information again (e.g., as a PDF for sending by e-
mail) or to call the material supplier. As a result, time sav-
ings of around 80% (equivalent to around 1 minutes per
order) can be observed.

However, the greatest added value for the construction
site comes from automated documentation. Today, man-
ual diaries ("delivery lists"), for example in the form of an
Excel spreadsheet, are created at great expense, particu-
larly for concrete but also steel deliveries. Almost all the
information typically contained there, such as the instal-
lation date, the delivery bill number, the quantity, the
component or the location, could be automated using the
process outlined above. What would currently require
time-consuming updating could be generated and pre-
filled at the touch of a button, leaving just one verification
process. Time savings of over 90% (equivalent to approx.
3 minutes per order) seem plausible.

Finally, the filing of delivery bills in physical orders or the
filing of scanned or digitally transmitted delivery bills in
digital folders is also overdue. Delivery bills would be au-
tomatically linked to the IFC model and made available to
everyone at any time via an interface to Common Data
Environments or billing software, without the need for
manual intervention. Time savings of almost 100%
(equivalent to approx. 1 minutes per order) can therefore
be realized.

For the construction site team alone, this results in a time
saving of 7 minutes per order and documentation process.
For a medium-sized construction project (roughly 5 Mio
EUR construction volume) with approx. 300 delivery bills
per months, resulting in roughly 10,000 orders, this would

mean 1,170 hours in total. Additional time and cost sav-
ings can be expected from the reduction in human error
when planning and rescheduling orders, as well as from
automatic version management and the resulting tracea-
bility of changes. Finally, there are possibilities for data
analysis and evaluation, e.g., with regard to target/actual
materials or CO; values, which were previously unheard
of or only possible with great effort, if a material database
is connected accordingly.

Conclusion

This paper presented an automated approach to generate
as-built models by using the BIM method in combination
with OCR. It hereby combines an IFC-based model with
information out of delivery documents. A process has
been developed and implemented in a proof-of-concept.
By doing so, the efficiency of the information exchange
and maintenance has been increased in the proof-of-con-
cept. Furthermore, the automated exchange of infor-
mation — based on IFC — lead to a more precise delivery
of the information, that were evaluated in the workshops
with project developers and facility managers.

This paper is a first approach for automated as-built mod-
els, that was evaluated in practice. the PoC shows that the
process outlined in this paper can be used to automate data
enrichment from BIM models to as-built models, further
research is needed. The PoC shows in particular, that not
all relevant information for FM could be extracted of the
delivery documents. That means, that further documents
— especially the revisional documents — need to be inte-
grated in the process. In addition to that, the workshops
with the experts showed, that not all companies are using
digital delivery documents, but some still have delivery
bills in paper form. This makes it necessary to scan or
photograph the delivery documents. One solution is to use
other internal systems (such as ERP).

All in all, this paper shows, that the manual integration of
information could be reduced to a minimum by using
OCR or related systems. Furthermore, it shows, that all
relevant software systems, such as ERP-systems, need to
be connected to the digital building model in order to fill
in information automatically. Furthermore, PSets for IFC
should be developed to generate as-built models out of de-
livery bills.
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