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USER INVOLVEMENT

The modern product end-user is participative, creative, self organizing and
community oriented.

There is a great need to investigate and develop enhanced

methods and work processes for end-user involvement in the building process to
meet the future end-user needs and to produce better buildings.

Buildings are not ordinary products like mobile phones or cars.

There are great opportunities for innovation in an open environment but also
challenges caused by the intra-organisational setting.

The virtual building (VB) plays a central role when we simulate, test, evaluate
and refine services during building design.

Advanced ICT tools enhance our possibilities for effective, efficient and user-
friendly collaboration in both physical and virtual environments.

End-user become a prosumer, producer and consumer.
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VIRTUAL INNOVATION IN CONSTRUCTION - VIC 1/2

VIC-SPACE - Virtual Innovation in Construction

Virtual Building and
world

The goal is to create an ICT
supported methodology VICMET to
involve building end user in a e S
creative innovation process together

with building designers, to capture [{::ygmig:g;*;: ]
and formulate end-user needs and pilic
requirements on buildings and their &9
functionality. An open dynamic [ _"m
innovation space VIC-SPACE is | R —
created with access from WWW, : R i

Entry Space
Context dependent
configuration/mapping of VIC
resources.

Easy access to idea and needs
banks, confined spaces, and
public information and

ICT Communication
tools

Facilitated Work Based
Learning space, FWBL

N———

- 2 parallel designs -

Specified user roles
- end-users
- designers

Per Christiansson 20.6.2007
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VICMET DEVELOPMENT

Evaluation of

Innovative
VICMET

Building Design

(&)
Evaluation process &

Goals:

- Involve users

- Innovative design
support

- Quality on design process
and final product

Evaluation target

- Setup

- Inquiry support —
- Collected value creation

- Needs revealing

- Innovative ideas generation

- Degree of usability

- Effectivity (right problem focus)

(- efficiency)

Value formulation
Evaluation paradigm

- What, who, how, where { g8 ~

- heuristic, field, quick&dirty,.. o0 &o

FBS Consolidation

Evaluation framework. &
e.g. the DECIDE: framework to guide evaluation A ('

&
* Determine the overall goals that Creative D:sign
the evaluation addresses
* Explore the specific questions to be answered
* Choose the evaluation paradigm and techniques
to answer the questions
* |dentify the practical issues that must be addressed,
such as selecting participants
* Decide how to deal with the ethical issues
* Evaluate, interpret, and present the data

c3 @

Test with users

Requlrements

End users of VICMET are typically

building inhabitants,
external service providers,

operation and maintenance personnel,
building administration

Putting into practice

www.aau.dk

VICMET
Design of VICMET VICMET tools groups Exisitng ICT tools
functionalities
Goals:

- Influence the building design
process itself
- provide context sensitive
design paradigms
- easy to use in practice
- support build up of
common understanding
- uncover needs on building
functionality
- needs weighting and consolidation
- support generation of innovative
building component solutions
- support user understanding of
FBS and CBS solutions

Functionality-Needs:
- Design Space set-up
- Contextual inquiry support
- Ideas handling

- Innovation support

- Ontology augmentation
- VB solutions access

VICMET User Environment:
Uselr Environment:

VICMET
User Interface
Layout and
functionality

PC/KBS/KS , 21.8.2008

Two parallel processes
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VIC CONFLUENCE

Dashboard = VIC d_MEETINGS > 19_2009_04 14_sau

Weleo
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e ad 2 Proexistatus
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Meeting minutes/Modereferat
NMODENREFERAT sem PDF do<ument

AAU, VR Medie Lab, Niels Jernes Vej 14, rum 3-228, Aalborg. Tirsdag 14 &ndl 2009, kl. 0830 - 1530
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Micado Panorama Micado Panorama

Micado CAVE

RHQ Panorama
RHQ Panorama

06 VIC
DEVELOPMENT

B o0 e

\;Q Browse Space | § Add Page |7 Add News |3 Add Diagram | § Add Sorg

— Bemovg

VIC DEVELOPMENT

ion: VIC >¢_ACTIVITIES ep:7

Z U as¢|Paragraph ~] _ﬁ

REGUEEhts

Fm.lnq!o practice

CMET steps

CMET STEP GENERAL INITIAL SPECIFICATION xxxx Casel YYYYy General -
(rev. 11.6.2009 pc/ksb) Casel Case/cor
Formulate Design/Innovation domain Meeting rcom
RHQ
Set up design team.
D, e oo ko — 4

Ve AKIVIEET
7a.°10 Afrapportering'  [SG] [AG]
Administration/ekonomi  [SG]
Eksterne kontakler
@vrigt
Nesste moden
- tirsdag den 26.5 K. 10-13, SG mode Arkitema som forberedelss b
tirsdag den 26.5 . 14-, SG made pa Bygherreforeningen, Borgergade 111, Khawn. (p& Arkitema)
- torsdag den 4.6, K. 0830 - 16.00, Arkilema, Arhus
- torsdag den 25.6 k. 10.00 - 16.00, Ramball, Virum

©e o

Pre meeting notes

Notes taken during meeting

The Confluence enterprise wiki is used for project collaboration support and documentation.
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CONCEPTUAL MODELLING OF VICMET

An early work flow model of the
VICMET with references to the

Contextual Inquiry Space
(CONTEQ),

Conceptual Modeling and Game
Space (COQG),

FBS (Functional Building
Systems) Consolidation Space
(FCON).

SOL Solution Space (SOL),

CIB W78, Istanbul, Turkey, 1-3 Sept. 2009

WORK FLOW model innovative design

inquiry o]

www.aau.dk

observation
,4
observe

Contextual
’ inquiry
use/augment g T
P // self /
— orderer of building observation
(03 user of building
(o]
G modelling
input
Faculltator
needs input handle
modelling provnde tools
setti ng
Engmeer madelling Conceptual building
modelleing tools.
Design game tools
function . X Collnborauve
input / needs input Slory Telling
! needs lnput modellln supply
- Needs ' X
Fl on building __A_,_,dlsplay
' container !
C investigate \ ’
0 \ K
N AL
\ A-
define and
Functional structure
Building update
Systems
—
L Component
— Buildin Place holder
S Systems
E arrow = information flow
Visualize dotted arrow = influence
Virtual Building
solutions access
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ONTOLOGIES

uses > Technical Service
Ontologies

T uses

' ses describes
Bu51nes§ Process u > Resourqe > y Meta ‘
Ontologies Ontologies Ontologies

uses
A 4

uses »| Organisational
Ontologies

Business process ontologies (end-user needs, Functional Building Systems [FBS],.....)

Organizational ontologies (actor roles, company organizations and interrelations, design paradigms,
building project organization....)

Resource Onotologies (VICMET tools, Component Building Systems [CBS], Virtual Building
models.....)

Technical service ontologies (services enabling data communication through heterogeneous
networks and also standardized use of hardware and software from different suppliers).
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USER DRIVEN INNOVATION METHODS

We describe user driven innovation as a ‘systematic approach to
develop new products and services, building on investigation or

adoption of users life, identity, praxis, and needs including unrevealed
needs’

* Interviews and questionnaires

* Focus groups

« Self observation

 Story telling

» Scenario writing

 Lead user involvement

« Contextual inquiry

« Commented VB model walkthroughs
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Functional and Component Building Systems

Client/Admin
Users
O&M

& uses
) @\

Real World

simulate

use PB, Physical Building

As Built

MOdE'l WO r|d VB, Virtual Building
Fulfilled? Fulfilled?
Instantiated
in
End-user FBS, Functional REQS, "
QS, 'LOADS' on CBS -
Needs Byiding Systems uii CBS, Component Building Systems
Y [NEEDS
o [ ]
- [
>
g, @
e @
S @
c
(@]
Needs FBS
- Use - Virtual meeting room ; Construction Entity Part
e : Element with
égg;llty - ziﬁ?:nEvacuatlon Predominting function Smﬁloﬁ (IS0 12006_2)
Flexibility Climate (5012006.2) - Window
Effiency (time) Work P " 9 - Ventilation System
Effectivity . Social space : ?ﬂf{:’i;’m"‘g ......
Usability - Mechanical stability R 9
- Security e
Safety
Protection _Functional direction Component direction
- Sustainability i ol

Components instantiated

»
>

Concrete

Abstract

<
<

PC 3.2009

Formalisation of the building design process. From Christiansson P, Svidt K, Sgrensen K (2009) "Future Integrated Design Environments",
ITcon Vol. 14, Special Issue Next Generation Construction IT: Technology Foresight, Future Studies, Roadmapping, and Scenario Planning ,

pg. 445-460, http://www.itcon.org/2009/29
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VICMET DESIGN SPACES

—_—

Formulate Design/Innovation domain
2. Set up design theme. Identify/allocate
resources such as Idea bank, Best practice,
Contextual Inquiry Bank
3. Contextual Inquiry (in CONTEQ)
Where, how, who, when, methods support
4. Conceptual Modeling and Gaming (in COG) K55, FURCHIONS SURCIG.Sysveris
Modeling support (Contextual design
methodology). Needs capture.
Functional Building Systems specification.
Creative/lInnovative design. NeeDs
5. Consolidation and Value formulation (in oo™
5\3/0(31). Col_lars).oratlv?J ?ti)_ry telling. Conceptual Modell
eeds weighing and listing. 2ER I
6. Component Building System (in FCON) = Q = g
CBS modeling. Functional Building Systems

and Component Building Systems mapping.
7. Solution (in SOL). 3D virtual building g

modeling of (alternative) solutions. — -
8. Evaluation of solutions (in SOL) 5] & ?'\TE-ML
9. goto 3 1 =
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SELF OBSERVATION

fIiCkr Sign In  Help

Home The Tour Sign Up Explore

Search

vicvicsen's photostream =
oI P

Sets Tags Archives Favorites Profile

workplace_mobile Project room AAU Vrdmax

The mobile workplace. Connection to Internet @©
via 3G Mobile Phone. Iphone used separately -
Mar 17, 2009
to capture, ...
- 0 comments
(ol Sketches on the wall should be easy transfer

to optional computer. Today we can only take
0 comments digital...

Mar 26, 2009

[e]

Example on used self-observation methodology. The self observations in this case are captured on an Apple

iPhone where they are immediately meta-marked and then automatically uploaded and stored on flickr,
http://www.flickr.com/, on the WWW.
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PROTOTYPES

ambsll ¥irtual Collaboration in Construction - V2C
File Edit

View Navigate Operation Design Construction Arrange Quantities AutolD Feedback Help

>0 O OO GO H Pom g FEN
I Project | Services ‘ Architectural x [ Structural x Mapping Tracking X l W\@_’
Project n# el ) - \FBS Consolidation Spaca - FCON Blog S| ChatHfHelp
o (] Organisation H o "
¢ [ Inception I
o [ Setup N\ s
o= [ Inquiry = L 8
¢ [ Conceptual modell N |
[ worknow N1
[ sequence || S
[ Artefact A
[ cuttural e L } Status | Properties |
[ Physical Relations Autoll
¢ [ Consaolidation L oo e A . J Design | Shop ‘Site
[y afiinity diagram J o i
= St ]
¢ [J Design
o [ Requirement mode| v | Date: |2007-01-01
< i (Dl |
Model tree | Documents L ,E
[ Project n#t Date: |2007-01-01|
o= 3 01 Project basis
[ 02 contracts Checked | [init |
[ 03 Economy P 070101
[ 04 Authorities
[ 05 correspondence
[ 06 Minutes
[ 07 Drawings Comment:
[ 08 specifications P
[ 0a calculations
[ 10 Quality assurances
[ 11 Environment and work
=

Text panel for information about command, errors, activity, comments etc...

Prototype, where the mapping functionality from the Functional Building System to the Component Building
System is illustrated in a virtual collaboration tool for construction. The prototype illustrates an implementation in a

desktop application.
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CONCLUSIONS

A sequential methodology, including better functionality on supporting ICT
tools, to support a creative design with end-user involvement in an open
innovation environment is needed (VICMET).

Client/end-user needs capture and requirements formulation and modeling
must be further advanced.

We envision and contribute in the project to a change of the design process.
Ontologies and dictionaries have to be further developed especially on
business and meta levels to secure effective systems interoperability, and
information handling.

Functional Building Systems have to be categorized.

Great potentials to develop better products through higher ens user
involvement.
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END

http://it.civil.aau.dk

http://www.vicspace.org
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