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Executive Summary

This deliverable defines the overall COGITO software architecture, including th@egification of core
components along with their functionalities. It provides information about the first version of the
architecture [1], detailing the outcomes of work performed thus farand including:

1. Definition of the Conceptual Architecture : The Conceptual Architectureonstitutes a highlevel
illustration of the COGITO solution with the various components involved, as have beeriewed
andrefinedET OEA AAI EHAODEAER]I DAOSPANOEOAT AT[fMralgel O OEA
provides a highlevel description of the components with their main functionalities that
complements the conceptual architecture design.

2. Use Case Sequence DiagramsWe developed UML sequence diagrams for each COGITO Use Cases
(UCs) to convey higHevel information about the relationships among the different components.
We gave special attention to identifying and defining the relationships of each component with the
Digital Twin Platform z the core interoperability component.

3. Component requirement s and specifications: A highlevel sketch of dependencies among
different parts of the COGITO systeme(g.,individual components interfaces, etc.) is delivered,
including information about the functional and nonfunctional requirements, the constraints ofthe
different elements in terms of software and hardware resources, compatibility with standards, etc.

4. The internal design of individual components : We provide UML component diagrams with
information about each COGITO component's stdbmponents.

This first version of the deliverable provides a solid basis for the further detailed specification and
development of individual components. These developments will undoubtedly lead to necessary
adaptations to the overall architecturethat will be documented in the second version of this deliverable to
be delivered on M18 of the project.
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1 Introduction

This deliverable reports on the first version of COGITO systenarchitecture, and it constitutes the first
outcome of(T2.4z COGITO System Architecture Desighis work deliversthe overall COGITGarchitecture
and the specifications otore components along with their functionalities.The COGITO partners followed a
specific methodology to design the software architecture that will act as the backbone of all the sebsient
developments foreseen in the project.

To deliver the architectural definitions and to materialise the conceptual architecture design, weknown
and well-established software engineering tools have been used (e.g. sequence diagrams, deployment
views). The Unified Modelling Language (UML) has been usgd], a modelling standard that facilitates the
creation of standardsA A AEACOAI O O xAOAO EIiI bOI OET ¢ Al i1 01 EAAQEI 1
engagement. In generaincreased engagemenis likely to contribute to:

9 improved quality during the design and development of thesoftware;

1 reduction of errors; and

1 improvement of the enduseracceptance of the solution.

UML dramatically facilitates the design processdiagrams and specifications can be created, studied,
reviewed, and modifiedcollaboratively, promoting common understanding. The UML is assumed as the de
facto standard for software modelling[3], and, thus, it is adopted itthe COGTO architectural design.

The methodology has been based on agile principles with multiple iterations and continuous and interactive
communication with the COGITO partners, as illustrated iRigure 1. The processconsists of six (6) steps as
defined below:

1 Step 1:Revision of the DoA conceptual architecture updating the COGITO components to align with
the most recent work detailed inthe$ ¢ 8 p O3 OAEAET 1 AAO OANOGEOAI AT OO0 A& ¢
1 Step 2: Definition of the conceptual data flow and high AOA1T AOEI AET ¢ Al T AEOG AAT
Step 3: Creation of UML sequence diagrams of all the Use Cases (UCs) defined in the D2.1;
1 Step 4:Identification of components requirements in terms of software / hardware, programming
language (s), etc. as well as functional & nefanctional specifications and internal/external
dependencies;a clear definition of interfaces required for their operation (input/o utput data,
format, method, endpoint,and protocol) z see Annex Afor the template createdto support this
activity ;
1 Steps5d #OAAOGEI1T 1T &£ 5-, ATibPITAT O AEACOAI O Al ECIT AA
interfaces table (step 4) and the UML sequence djeams (step 3);
I Step 6: Finalisation of the conceptual architecture and drafting the current documenincluding
OEA 1100 OAAAT O OAOOEIT 1T &£ All 5-, AEACOAI O AT A O

=

Online collaborative tools involving all partners were exénsively used toensure alignment,consistency,
and shared understanding among the consortium membersKey meetings where critical decisions were
taken regardng the definition of the architecture were:

1 The Work Package (WP) targeted online meetings , organised with the participation of all
involved partners and aimed at defining components requirements aligned with the WPs / Tasks
description. Inter-dependencies as regards the work and time plan were also htified during
these telcos;

1 Two (2) technical workshops , organised with the participation of all partners and aimed at
discussing,fine-tuning, and agreeing on the UML sequence diagrams of all the COGITO UCs.

] S?G”
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wp
targeted
telcos

Two technical
workshops /
multiple
revisions

Qo <: T P

Revision of DoA Definition of Creation of the Interfaces clearly @ Creation of UML Finalised
conceptual architecture conceptual data UML sequence defined and = component diagrams architecture,
using the COGITO flow and high-level diagrams of all the documented in COGITO aligned with interfaces tables /
compenents as building blocks’ UCs defined in interfaces table interfaces tables & UML diagrams
defined in D2.1 dependencies D21 sequence diagrams documented in D2.4

Figure 1 z Methodology for the definition COGITOsystem architecture - version 1
1.1 Scope and Objectives of the Deliverable

Based on the COGITO DoA, the scope of the current document is to deliver the overall architecture of the
COGITO solution and the specifications of tikey components along with their functionalities. The objective

is to provide an appropriate decomposition of the COGITO solution without detailing the interface
specifications,to be elaborated inGWP3z COGITO Data Model and Reality Capture Data To@s this end,
critical architectural elements were identified, including components and their relationships, as well as
relevant architectural mechanisms to address crossutting relationships (i.e., those not localized within a
single component but affecting the design and operation of othgrarts of the architecture). One of thecore
outcomes of this work is the updated conceptual architecture diagram, presented inithdocument, that
identifies the system components and interconnections (data flows) amongst them.

Aspects pertaining to deployment ad the implementation technologies/platforms of the various COGITO
tools are also investigated as part of this deliverableThis isto ensure operational capacity in the various
environments where the tools will be deployedz from cloud-based ICT tools to Agmented Reality (AR)
glasses and construction site Internet of Things (IoT) components. Finally, the mechanisms defined as part
of COGITO architecture design that will guarantee data protection and privacy throughout the COGITO
system are discussed in aginment with the M10.2z POPD- Requirement No. &[4] and the 1.2z Data
Management Plan[5].

1.2 Relation to other Tasks and Deliverables

This document is the first tangible outcome of th€r2.4z COGITO System Architecture Design ~ xzbdsddE
on the DoAz falls under the activities of @VP2 z Stakeholders Requirements, Evaluation Planning and
Architecture Desigh 8 4 EA x1 OE DAOA&l ©dnAdkiouOt@sksl ahd@iklitkraiel mithin the
WP2 and beyond as depicted ifrigure 2. More specifically:

f  Architecture designis primarily based on the work performed in (02.17 Elicitation of Stakeholder
Requirementd AT gkimatyQoGtcomei.e., 2.1z Analysis of digital tools market and prevailing
regulatory framework®d 8 -1 OA OPAAEAEAAI 1 Uh OEA veméndindthe AT I DT 1
various UCs wereessentialfor developingthis version of COGITO system architecture.

§  Another important input was the work performed within (03.17 Survey of Existing Data Models &

Ontologies & Associated Standardization Effaits A1 A véra®IODF 1A $uBvey of Existing Models
& Ontologies & Associated Standardization Effa{§] including a comprehensive review of the
relevant data modelspntologies,and standardisation initiatives.

1 2.3z COGITO evattion methodology | O O@DIX; Devélopment of an Evaluation
Methodology for the Impact of COGITO Taol§ B OT OEAAA OEA 1 AOET AT 11T cuUu A&
COGITO solution and tools, from both functional and usability viewpoints supporting the
consatium to ensure alignment with the overall solution design;
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T2.1 Stakeholder requirements

V Analysis of the end-user requirements to
create the necessary inputs for defining
the different components;

V Businessscenariosand Use cases

From a marketviewpoint, (02.2z Analysis of Regulations & Markets for Digitalization in Construction
Industry" provided the analysis of the regulatory and market conditions within which theCOGITO
digital twin tools will be called upon to make an impact. This supported consortium members to
guide architectural decisionstaking into account business opportunities as well.

T3.1 Data models & ontologies survey

T2.4 COGITO system architecture (v1)

V Survey on data models, ontologies and
standardization initiatives related to the
construction phase

V Analysis of digital tools market and
prevailing regulatory frameworks in the
construction sector

T2.3 Evaluation Methodology

T2.2 Market Analysis

V lIdentification of KPIs and baselines for
the objective and quantified estimation of
the benefits of COGITOtools

Figure 2 z Dependencies on other tasks of th e COGITO work plan

Apart from the abovementioned tasks/deliverables that werevaluableinputs for this work, this document
(along with its next version) will act as the backbone of all susequent developments foreseen in the
project. Thus, D2.4 will guidethe activities to be performed in all WPs / Tasks dealing with the design and
development of the various COGITO components, namely:

l

=A =4 =4 -4 -9

AVP3z COGITO Data Model and Reality Capture Data Tddls

AvP4zOnOEOA 771 OEAOOS (AAIT OE O 3AZEAOU ! OOOOAT AA 4111
VP57 Geometric and Visual Quality Control Todls)

Gvpez! AADOEOA 71 OEA&I T x -TAATTETC ATA 71 0EA&I T x - Al AC
QVP7z COGITO Digital Twin Platform AT A

8.1z Endto-end ICT System Integration, Testing and Refinengest

1.3 Structure of the Deliverable

The deliverable is structured as follows:

f
f

Sectionl introduces the document;

Section2 describes the COGITO conceptual architecture, the updates made as regards the relevant
diagram provided in the COGITO DoA and tlwere building blocks of the solution;

Section3 provides the UML sequence diagrams of all COGITO UCs along with a brief description o
the interactions that are taking place in each of them;

Section 4 provides the requirements and specifications of all the components of COGITO
architecture following the template in Annex A;

Section5 provides the UML component diagrams of all the components of COGITO architecture
accompanied by a description of their main sufelements. In the same section the main technical
data protection mechanisms already identifiecare presented; and

Finally, Section6 concludes the document.
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S
COGITOz GA ID. 958310
COGITO



- D2.4 COGITO System Architecture v1 13

2 COGITO Conceptual Architecture

This section provides information about the role of each higthevel key component as appeared in the initial
conceptual architecture diagram of the projectintroduced in the Description of Action (DoA)[1]. The
COGITO systerarchitecture comprises

1 the COGITO Digital Twin (DT) Platforna data integration middleware that supports the complex
requirements of each of the applications

9 the Multi-source Visual and IoT Data Prprocessingcomponentsto pre-process raw visual and 1oT
data respectively,

1 the Health & SafetyH&S) components to geneate rules for hazard detection based on design &
planning, and issue preventive warnings or alerts to construction workers and operating
suggestions for equipment operators to mitigate dangerous situations leveraging reéime
information from the site;

1 the Quality Control components to retrieve aglesigned and ads data from the DI Platform and
detect defects and areas out of tolerance using advanced algorithms

1 the Workflow modelling, simulation and management components to monitor and optimise the
congruction processes in terms of cost and timgand

1 applications (apps) for AEC stakeholders, that retrieve metrics and messages populated by the
health & safety, Quality Control and workflow management serviceBom the DT Platform to
support off-site andon-site crew activities and training.

Common ground of all above is the COGITO data models and ontologiesich organise data elements and
standardisetheir relations, to the extent possible.

%:1 Applications for AEC @
COGITO

Quality Control BPM & Workflow Management

Health & Safety

Scan-vs-BIM Geometric QC Blockchain-enabled smart contracts

Deep Learning-based Visual QC Workflow Management Automation

H&S Prevention — Design and Planning
Proactive Real-time Risk Detection

Modelling, Simulation and Monitoring

Site As-is Data:

010
0-=>0  « Processed Images; r/
oo——oo * loT data: “
oto Machinery and eal ity
Workers location.

W3C, ETSI, Brick, other
SAREF, DABGEO, other

3D rendering engine

Visual Data Pre-processing loT Data Pre-processing

As-designed data

Reality capture data — multisource images

@ (()) @ Reality capture — sensor based
o
@ i

Devices and Sensors Scheduling BPM and smart
contracts

Satellite 3D scanning & Unmanned
images photogrammetry  Aerial Vehicles

Figure 3 7 COGITO system architecture [1]

These component groups reviewed and refined in theA T T O A @201 7 Eliitation of the Stakeholders
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This sedion aims O A OEAZI U DPOAOAT O bkfaArd Hustétindg tBd réviddd @dhceptv@A i b A
architecture and the information flow amongthem.

2.1 Multi -Source Data Pre-Processing

The Visual and 10T Data Prprocessing components will be responsible foriltering and processing raw
data acquired on-site and servingdata requested for reakttime resources tracking(personnel and heavy
machinery) andobjects detection and recognition.

TheVisual Data Pre-processing component, designeddeveloped AT A A A1 ET@ %3z ®idudl Datd Pred
processing Modulé Will be in charge of smoothing, denoising and enhancing raw datcquired by laser
scanners and photogrammetryon the groundor mounted on Unmanned Aerial Vehicles (UAVS).

) T T3.®EloT solution in Construction Phase xA ET OAOOECAOA OEA OAT 01 0O AT A
protocols capable of capturing construction site a$s data. The survey mentioned above will conclude to

the 10T sensor network that will feed theloT Data Pre-processing compa A1 Oh AAOBUEA&TAA ET O
Data PreProcessing Module 8 4 EA ) Tprbcessidgrdmponeiwill filter raw data from loT devices

installed on the construction field and generate datasets stored in the COGITO DT Platfofithis component

will apply advanced data cleansing techniques, focusing atetecting and removingpotential errors and
inconsistencies in the raw datasetsa-seamless communication with the DT Platformvill be achieved using

RESTful Application Programming Interfaces (APIs).

2.2 Digital Twin Platform

The Digital Twin platform (DT Platform qh O1 AA AAOE C1 #7417 Bigitdl TwinEPfafoEEE AA  E |
Design & Interface Specificatian AT A A A O A IO17.zfEAtractidh (Teaisformation & Loading Tools

and Model Checkinph E O A -@rabledl Hafafnfedrdtidn thiddleware. The core functionalities to be

provided by the DT platform include Master Data Management services, which include operational gapt

for storing, versioning, routing and consistent updating of the data that comprise the virtual representation

of the construction site.

The DT Platform will support the COGITO services and applications by providing a central repository for all
types of data available before construction €.g.,3D BIM models, schedules, and resources), during
construction (point clouds, images, sensor tracking data and videos), and derived quantities like
performance data Visual and Geometric Quality Control resultsy even Health and Safety Rules.

The proposed central repository will be supported byanontology framework that will be capable to capture

all data requirements for the digital representation of the COGITO environment, to integrate the data
provided by the different COGITO components and to respond efficiently to various data needs of the
COGITO services and applications. The COGHQrology framework will be also aligned with wellFknown
standards such as SAREFwhich is supported by theEuropean Teleconmunications Standards Institute,
and W3C Thing DescriptioA.

2.3 Adaptive Process Modelling and Workflow Management
For the Adaptive Process Modelling and Workflow Management, five components will be deployed

1. The Process Modelling and Simulation (PMS tool, developed in (06.2 z Adaptive
Processes/Workflow Modelling and Simulatiemased Optimgationd will be used in the planning
phase (before the actual constructionstarts) to develop process and workflow models of all
interactions between the varioustasks, building components and resources that a construction
project entails. In the construction phase, the PMS will provide functionalities for (a) simulation
and formal verification of the process of the designed construction project to allow the projéc
managers to identify process steps or interactions that are critical for the successful
implementation of the project, (b) optimisation opportunities to minimise time and/or cost.

1 https://saref.etsi.org/
2 hitps://www.w3.0rg/2019/wot/td

] S?G”


https://saref.etsi.org/
https://www.w3.org/2019/wot/td

D24

2. The Work Order Definition and Monitoring (WODM) tool, developedE 1T6.8y Adaptive Workflow
Management and Automatiod h  x E 1 tto deffide wéiOokdér templates, generae work orders
and executing/monitoring the defined workflow. Adaptiveness is necessary to account for
unexpected effectdeading to updates of the work ordes and assignments to personnelsuch as
weather patterns that may prohibit specific works equipment availability shortness, etc The
7/ %$- 50A0 )T OAOEAAA j5)Qq xEI 1 AA Té4%kPeisGrialibedl O T A AAI
site Works Support andRelevant Apps Developmeants

3. The Work Order ExecutionAssistance(WOEA) is an application for onsite workers, that will
provide functionalities to assist them in reporting work progress and alert them for hazardous
components and areas. This component wibe arother outcome ofT6.4 activities.

4. Blockchairnenabled smart contracts will interact with the WODM tool to provide trusted means to
verify the completion of construction tasks. To this direction two main components are designed,
developed and deliveA A x E O E #Hlockéhdirp& Smart Contracts on the Workflow Modelling
AT A - Al ACA Bdhic®liebel AQrEehnents ManageiSLAM) and the BlockChainrenabled
Smart Contracts BCSQ platform.

2.4 Quality Control

For the asbuilt Quality Control management, within COGITO, two main components are being developed:
the Scanvs-BIMzbased Geometric Quality Control(GeometricQC) and the Deep Learningbased Visual
Quality Control (VisualQC) componens.

GeometricQC, to balesigned, developed, AT A AAiT E OA TeAA Scarv<BRVE GeomBtric Quality

Contrd 6 AH.34BlMbased Standard Test Methods for Geometric Quality Codtlol AET O O1 AOOT 1 A
control the geometric quality of the executed works against the spd@d geometric dimensions and

tolerances, giventhe as-built 3D data acquired onsite. The asbuilt 3D dataconsist of(dense laser scanned)

point clouds acquired onsite. The specified dimensions are obtained from the aglanned 4D BIM data,

whereasthe specified tolerances are obtained from ISO/CEN standards used by industry (and translated

digitally to enable the automated process). The QC results are modelled and semantically linked to the

BIM/DT model.

The VisualQC toolwill automatically detect common visble defects of constructed/erected concrete
components and their severityin colour images (visual spectrum). The QC results are modelled and
semantically linked to the BIM/DTdatamodels4 EA 6 EOOAIT 1# SEIz Deeddadify Iage®EOT I O
Processing for Visual Quality Contl8

2.5 Health and Safety

Health and safety measures can be taken during the design and planning phase to prevent accidents on the
construction site. In this direction, within COGITQthe SafeConAIAT | BT T AT O EO AARBIL AAOGAIT I
Health & Safety Prevention through Design and Plannin§afeConAl aims to process the as planned 4D BIM

data of a constructionproject andbased on a health and safety rule checking prototype, proposatigation

measures, enhancing the 4D BIM data with relevant information.

ProActiveSafety will be the solution to accidents prevention in the construction phase. This component,

i AET T OO AK2 AProhcive Reatime Risk Monitoring and Detectiol AA TT48 z Tools for

Personalized Alerts, Prediction and Feedback x E1 1  OOEI EOA AAEAOET OOAI AAOA 1
personnel) on the construction site to avoid closesalls, accidents, and collateral damage. The location data,

acquired by the IoT [ata Preprocessing component will be utilised to analyse and predict trajectories of

resources with a focus on foumprimary areas that reflect detection, avoidance, tracking, prediction, and

learning. Estimated paths will be crosschecked with potential hazads based on previous
experiences/observations, rules, and the probability of hazards given the dynamic nature of the work
environment. Functionalities for performing timely data processing using clouebased artificial intelligence,

and issuingpreventive warnings or alerts to construction workers will be supported by this component.

] S?G”
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2.6 On-site and Off-Site Data Visualisation

The Digital Command Centre[®CQ will be the off-site data visualisation solution, that will help the Project
Manager to monitor through visualisation the construction progressdetected QQlefects and H&S issues

It will be used to visualise, navigate and walkthrough th&D BIM mode| focusing onthe geometric datg
construction resourcesdata and other data and annotations generated by the QC, H&S and Workflow tools

(available through the DT platform). TheDC& E1 1 AA OEA Ti7.Azbhta Tragiobnfatdn foraD O
BIM Rendering 1 AT7@z 3D Mesh Data Quality and Consistency Checker and 3D Data Transformation
Testingd 8

The Digital Twin visualisation with Augmented Reality(DigiTAR) tool, asoftware package for commercial

AR head mounted displaysprototyped, developedand deliverA A E5J4z USer Interface for Construction
Quality Controb will provide on-site visualisation of useful information such as geometric and visual quality
control results (defects) as well as safety hazards using AR/mobile device.

Apart from the on-site and off-site data visualisation solutions mentioned above and intended to be used in
the construction phaseVirtualSafety is another application planned for Health_and Safety educational and
training purposes.lt x E1 1 AA A A O A4.4z Pehsdnaisedt SatetiE Educ@tion and Learnings

2.7 Revised Conceptual Architecture and Information Flow

Having concluded a list of fifteen COGITO main componenistroduced above,the conceptual COGITO
system architecture of Figure 3 has been reviewed and refined to illustrate the highlevel interactions and
information flow among these components. To reflect the information flow on the system architectur@nd
improve its readability, we decided to split the overall solution into two diagrams. The first diagram depicts
the revised conceptual architecturethat involves all COGITO components that are used in the planning
phase, before the actual construction works start (seBigure 4). In contrast,the second diagram represents
the information flow between the COGITO components that are applied in the construction phase (see
Figure5). In both Figures, information about the partnerleadingeach component development is provided.

. User Interface %
COGITO
800 ] il = =
(—] [ =
PMS (local DB) s SLAM SafeConAl (local DB) w=e
1.2.a Request 1.2.b Send 3.2.a Request 3.2.b Send 4.1 Send associated 1.2.a Request 1.2.b Send
workflow workflow - SLAS : éLAs SLAs with involved formalised safety formalised safety
templates templates stks and tasks code rules code rules
2. Send optimised
. workflow (BPMN, . .
including
BOC PMS elements IDs) WODM SafeconAI
. I =, , [

1.1.b Send
schedule (including
elements IDs)

1.1.a Request
schedule (including
elements IDs)

3.1.a Request 3.1.b Send
resources resources

SLAs with involved BIM (schedule,
stks and tasks geometry)

BIM (schedule, report and
geometry) audit path

4.1 Send associated 1.1.a Request 40‘ 1.1.b Send 4D kz. Send H&S

Digital Twin Platform

0.1 Upload 0.2 Upload 0.3 Upload
3DBIM schedules resources

Figure 4 7 Revised Conceptual Architecture: Before Construction Start s

Ascan be seenifrigure 4, before the construction works of a project start, the aplanned data of theproject
are uploaded to the DT platform. Alanned data includes the 3D BIM model, scheduling data that could be
the fourth dimension of the BIM model, and the resources (workers and their roles and heavy machinery).
Then, the information flows as follows

1. The PMS tool requests and receives a subset of the 4D BIM data§sined schedule including
construction elements IDs) from the DT Platfaom. Using process and workflow templatesthat have

2
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been designed and store in its local Dabese (DB),t generates an optimised business process and
workflow model that is sent to the WODM tool. In parallel, SafeConAl requests and receives (a) the
4D BIM data from the DT Platform, and (b) formalised safety code rules from its local DB, to enhance
the 4D BIM data withhealth and safety information. The enhanced 4D BIM model is forwarded to
the DT Platform.

2. The WODM tool requests and receives (a) the gganned resources data from the DT Platform and
(b) the SLAs templates from SLAM, and aftéhe user input to definethe work orders and their
assignments to personnel, it sends the associated SLAs along with involved personnel and tasks
back to SLAM (this information might also be sent to the DT Platform).

In the construction phase(seeFigure 5), groups of components are collaborating to provide support for the
Worflow, QC and H&S management.

1. The loT and Visual Data Prprocessing component feed the DT Platform with thes-built data
acquired onsite.

2. With regards to the worfklow management, the WODM tool sends notifications to workers about
tasks that have been assigned to them through the WOEA application. This application is also used
by the workers to report their tasks progress back to WODM. The PMS tool requests and received
resources tracking data from the DT platform combines itwith the reported tasks progress data,
runs scenarios simulation and optimisation, resulting to updates of the process and wot&fv
model. The updated model is received by WODM, which in turn sends that tasks progress and the
updated work orders (workflow) to the DT Platform.

3. Concerning the prevention of the construction onsite accidents, ProactiveSafety receives the
resources tracking data from the DT platform and processes it in combination with the 4D BIM
model enhanced with health and safety information, to generate alarms for H&S risks that are sent
as notifications to WOEA. Further information is populated by ProactiveSafetg update the H&S
DAOAT AGAOO AT A OO1I AO 1T &£ OEA B3AEA#T11)860 11 AAT $"8

4. For the Quality Control checkingthe GeometricQC tool requests and receives the 4D BIM model
and point cloud data from the DT platform to produce the geometric QC results that are forveked
to the DT Platform. In a similar manner, the VisualQC tool requests and receives the 4D BIM model
and visual (imagery) data from the DT platform to produce the visual QC results that are forwarded
to the DT Platform.

5. DCC, DigiTAR and VirtualSafety areainly used for visualisationpurposes,as described in Section
2.6.

Figure 5 z Revised Conceptual Architecture: Construction Phase
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