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It is well known that the Construction sector is the engine of a country’s
economy, where innovation can pay off very quickly. Smart cities, digital
construction, and building information modeling are the main areas of
interest for the Centre for Smart Cities and Infrastructure (CSCI), and requires
interdisciplinary competencies to tackle a wide range of challenges. Celebrating
one year after the official opening of CSCI, we look back to what was achieved
at the Centre in 2019.

CSCI launched 3 non-formal upskilling programs for engineers, achieved
2 grants for research and innovation projects, established contact with more
than 50 public and private sector organizations and increased visibility of the
construction sector for future construction professionals.

Nevertheless, year one was very much focused on developing the strategy of
the Centre for the upcoming years. We have made the first steps in developing
city digital twin and we now see this as the main challenge for the years to
come. In partnership with Class of Your Own (UK) and Lithuanian institutions,
we have launched the DEC LT project for school students, to enable them to
see how architecture and civil engineering can be linked to STEM, and most
important — how decisive it is for the sustainable future of our cities and
societies.

Under the project BIM-LT, we have also got involved in the development of
BIM legislation and classification systems for Lithuania.

We're looking forward to exciting projects and initiatives in 2020.

Dr. Darius Pupeikis
Head of CSC/



OUR MISSION

is to build, sustain and develop a community focused on smart cities and
infrastructure, advancing the field through lifelong learning, research and
innovation.

OUR VISION

is to establish and maintain an interdisciplinary community on smart cities
and infrastructure-related topics (teachers-researchers, students, alumni,
companies, municipalities, science partners) for joint activities and projects at all
levels of study, non-formal education, and RRD.



We care about:

« Digitization of the built environment;

« Informational modeling and data analytics;
» Sustainable asset management;

» Social aspects of smart city;

« Smart infrastructure and transportation
systems;

« Sensors, data collectionanduse forautomated
decision making;

« Mathematical statistics, data processing and
machine learning.

We contribute to:

» Digitalization of the entire life cycle of our built assets in order to enhance the public’s quality of life,
encourage an innovative culture, deliver more value and increase productivity for cities and infrastructure;

« Active acquisition and implementation of the digital engineering concept and BIM methodology in the
study programs in the University;

» Development of policies on digital transformation in the built environment;

« Fundamental and applied research related to the challenges of the AECO (Architecture, Engineering,
Construction and Operation) industry in order to obtain efficiency and increase automation in the design,
construction and operating processes;

+ Development and provision of the lifelong learning courses and qualification upgrades for the AECO
industry stakeholders;

« Promotion of the application of ICT in order to increase sustainability of the built environment;

» Collaboration with industry, municipalities, policy makers, international knowledge partners, fostering
the interdisciplinary community focused on smart cities, buildings and infrastructure;

» Production of the outputs on BIM transition, guidelines, standards, requirements and online resources,
in order to facilitate the use of BIM in the entire life cycle of built assets;

« Raising awareness on the benefits of BIM, asset information value and sharing examples of best
practice;

« Ensuring visibility, dissemination and representation of the outcomes, activities and initiatives,
motivating young individuals to pursue a career in the construction sector and engineering.



CSCIORFICIALLY LAUNCHE

Memorandum of Understanding

on collaboration in the field of

smart cities and infrastructure Kaunas, 22 May 2018

Background and Motivation

Europe.
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Information Modelling (BIM) in the public sector.*
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* Source — European Commission (htt; en) Challenges faced by the
construction industry, 2018.
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CSCI signed a Memorandum of Understanding on collaboration
in the field of smart cities and infrastructure with:

Bentley Systems
YIT Lietuva
INHUS Group
Kauno tiltai
Staticus

Digital Construction

This was followed by cooperation agreements.

2018

Centre for Smart Cities and Infrastructure (CSCI)
was established within the Faculty of Civil
Engineering and Architecture (FCEA) of Kaunas
University of Technology and the remodeling of
the connected academy room has started.



Brand identity was developed for CSCI, the academy was ready for use. Darius Pupeikis was approved by KTU Senate as the Head of CSCI.




YEAR IN CSCH

The official opening of CSCI.

Nearly a hundred invited guests from industry, government, universities and municipalities participated
in the opening of the centre. The context and vision of the centre was presented by the Dean of the Faculty
of Civil Engineering and Architecture, Andrius Jurelionis, Bentley Institute’s programs director, Zeljko
Djuretic, Rector of Kaunas University of Technology, Eugenijus Valatka. Panel discussions were organized
for the second part of the opening, where the impact of ICT technologies on the construction industry, as
well as university and industry collaboration in the creation of smart cities was discussed.

/AN

The event was broadcasted live and received wide media coverage, with over 3.5 thousand views:

https://www.facebook.com/ktu.lt/videos/295068627818342/ .
https://www.youtube.com/watch?v=8z_WI XjxkGs

2019

Students start
using CSClI space for
studies, esearch and
development of BIM

models.

©Kaunas, LT
o

HOW DOES DIGITAL
CONSTRUCTION
AFFECT SMART
CITY? CSCl team

answered this
question at the

Conference on Real

Estate Trends and

Development at the

exhibition

“House World 2019”

©Kaunas, LT
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Live broadcast of “Future Infrastructure SCSI team and KTU The joint agreement was signed between the CSCl team

Symposium” from Bentley Digital Advancement rector Eugenijus Ministry of Environment, Kaunas University of participated in the
Academy in London®, in addition A. Jurelionis Valatka participated Technology and Vilnius Gediminas Technical SUSTAINABLE
presented CSCl projects and plans at the in ,Design. Engineer. University in order to develop BIM in MOBILITY FORUM
symposium. Construct!“ Hyperloop Lithuania. 2019 and shared

challenge students OVilni knowledge for
presentation in Vilnius, LT creating sustainable
London. ® accessibility in

overcrowded
E cities.

https://youtu.be/hSmZ7Ux00wk @ Vilnius. LT
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CSCI team participated in training “An energy efficient city, Baltic sea region countries joined forces with Aalto University, in order to
transport systems and infrastructures development” in Stuttgart, Germany. develop a more sustainable built environment. KTU CSCI together with MITA
represents Lithuania.
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© Stuttgart, DE © Espoo, FI
[ [



Prof. Dr. Irina MatijoSaitiené conducted training on the application of artificial Knowledge sharing CSCI launched a training course on BUILDING

intelligence to address data analysis challenges. event with the Port of INFORMATION MANAGEMENT based on
; e Kotka digitalization experience of BIM expert Phil Jackson and the UK
project team. construction industry.
©Kotka, FI ,
{ -s;ﬂgsl mzemlgence {Al) .
BootCamp with Python
©Kaunas, LT ©Kaunas, LT



For the first time in the Faculty of Civil Engineering and Architecture CSCl organized event “SHARING KNOW-HOW” - between academia-industry,
history, defense of undergraduate students took place without a paper academia-academia and industry-industry. Participated: YIT Lietuva, INHUS,
drawings in CSCI. Staticus and Kauno tiltai and academics of KTU FCEA.

©Kaunas, LT ©Kaunas, LT
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Faculty‘s students BIM project was awarded 1st prize at ] Design.Engineer.Construct.L T workshop in Kaunas. Alison Watson,
Lithuanian BIM awards 2019 (category — BIM in studies). LS CEO of “Class of your own”, “Bentley Systems” representatives

- Nl and teams from FCEA, Kaunas KTU engineering lyceum, Panevezys
J. Bal&ikonis and Vilniaus Zemynos gymnasiums for knowledge
sharing and discussions on project implementation in Lithuania.

© Vilnius, LT © Kaunas, LT
) [



First results for Digital Twin project - Kaunas
Old Town main area reality mesh developed on
Context Capture technology. Thanks to project

partners JSC “Geodezija 3D“.

©Kaunas, LT
[

The launch of DEC DEC LT team visit
LT project! to Drummond
®Kaunas, LT Comm_unlty High
° School in Scotland,

Edinburgh. Workshop
and hands-on training
on OpenBuildings.
© London, UK
[

CSCl activities and strategy for Kaunas were
presented at the international conference ,,Year in
Infrastructure 2019“ in Singapore by A.Jurelionis.

© Singapore
[
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Visit to Czech Standardization Agency regarding BIM development and BuildingSMART Nordic LT, professional certification committee meeting.
acquiring valuable experience from Czech Republic colleagues.

— YA

©Praha, CZ © Vilnius, LT
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SIM e LI

In the spring of 2019, a joint contract between the Ministry of Environment,
Kaunas University of Technology and Vilnius Gediminas Technical University
was signed to create BIM standards, public procurement methodology, BIM
progress benchmarking and a national construction classification system. This
project is now known as BIM-LT.

This project is crucial to the digital future of the country’s construction
sector. It will provide the essential prerequisites for the successful application
at state level of a single approach, and collaborative BIM for the design and
construction of complex and high value public sector buildings.

The project promoters suggest that complex buildings could include critical
energy, state and municipal social infrastructure, road and rail infrastructure,
and so on. The requirement to apply them to BIM would also cover cases of
reconstruction or overhaul. It is debated that the high value of the structure
could be understood as the estimated cost of its construction, amounting to
at least 3-5 million EUR depending on the group of buildings (buildings or civil
engineering works). It is noteworthy that these values have been suggested for
discussion based on the experience of foreign countries.

Until the entry into force of the BIM obligation, only minimum requirements
are planned for 1 st July 2020 as part of the substance of that obligation.
In the long run, essential documents and requirements to start to apply BIM
and develop the competencies of the supply chain (private sector) and main
employer (public sector) under the project BIM-LT will be produced. In addition,
200 public sector clients will be trained to use the developed products.

The Centre of Smart Cities and Infrastructure is the leading team of Kaunas
University of Technology experts and is responsible for the development of
a national construction classification system, creation of BIM educational
programs and qualification system.




DESIGN.

The industry and universities are aware of the digital transition and the
disruptive technology adoption in construction. There is a need for talented
engineers and architects in the field to make use of this technology in tackling
global sustainability issues. There is vast potential for the construction
industry in attracting talented people by making this new technology visible.
CSCl is focused on changing the outdated image of the construction industry
for school students.

Together with our partners from the United Kingdom “Class of your own”
we agreed to bring project “Design. Engineer. Contstruct!” to Lithuania. After
6 months of preparations, in September 2019 we finally did it! Three schools
have signed up for the pilot project: KTU Engineering Lyceum, Vilnius Zemynos
and Panevezys J. Balcikonis gymnasium.

More than 70 students gathered at Kaunas University of Technology in
September, committed to test their skill in built environment design. The
challenge - to design an unconventional hotel for the legendary James Bond.

Participants were required to complete various stages of architectural
and engineering design in groups throughout the year. From hotel function
definition, analysis of territory and environment, to branding and 3D design.

Invited speakers shared their experience during the launch event. Masters
student and engineer Airimas Rocius outlined what drives him in civil
engineering. Renowned architect Gintaras Prikockis shared his insights on
where to draw inspiration for architectural design. Juraté Rudiené, the director
of Kaunas Park Inn by Radisson Blu Hotel, provided inside information on hotel
operations and things to keep in mind.

In 2019, students created their hotel vision, brands, made various analyses
and sketches. They also visited architects’ offices and got the opportunity to
get feedback on their draft designs. All participants were provided licenses by
Bentley systems to freely use OpenBuildings software, as well as hands-on
training.

-“NGINEER. CONSTRUCT! « LT

In May 2020 teams will present their projects to a jury.

Project External Partners: Bentley Systems Europe B.V. (UK), Class of
Your Own Limited (UK), Heriot-Watt University (UK), KTU Engineering lyceum,
Vilnius Zemynos gymnasium, PanevéZys Juozas Bal¢ikonis gymnasium, Kauno
tiltai AB, INHUS Group UAB, YIT Lithuania “, UAB” Staticus “, Kaunas Park Inn
by Radisson Blu Hotel and others.

E https.//voutu.be/OayDxMUPwm8

design...engineer...construct!’




CSCl is seeking visibility and impact on both an international and regional
scale. One of the key priorities is the development of the DigitalTwin model of
Kaunas city. Only the first steps were made in 2019, by building a reality mesh of
Kaunas old town area. Nevertheless, CSCI gathered a team of enthusiasts and
partners for building the KTU campus and Kaunas first digital photogrammetry
models using drones and Bentley Context Capture technology.

The project aims to gain international visibility, positioning KTU as a leader in
Lithuania and the region in terms of DigitalTwin and smart cities. The goal is to
have Kaunas DigitalTwin by 2022. The Center for Smart Cities and Infrastructure
at KTU would become a center of attraction for doctoral students and post-
doctoral trainees. The developed competences will be applied at all levels
of study, and a new Master’s program in English and non-formal education
courses will be developed.

The project is implemented systematically - by providing master’s and
doctoral topics that will help to develop the city’s DigitalTwin concept. The
project will lead to a challenge for the ECIU University project in partnership
with the University of Twente (Netherlands).

DigitalTwin « KAUNAS

What next?

Action 1: Continue to develop a reality modeling topic by searching
for possibilities to collaborate in R&D activities, scientific projects, etc.

Action 2: Integrated digital built environment data to reality mode.

Action 3: Publish and disseminate reality models on the web for
open access.

Action 4: Analyze 3D point clouds extracted from reality model by
using Al (Artificial Intelligence) methods.
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TRAINING PROGRAMS FOR DIGITAL EGINEERS:

In 2019, CSCI prepared 3 training courses for digital engineers and the construction market.

« Data Analytics and Applied Machine Learning

The program delivers knowledge and practical skills for solving engineering,
financial and other problems, by applying data analytics and machine learning
methods and tools - currently the most trending areas. Lectures are intended
to improve programming skills, extract knowledge and valuable information
from data, make prediction models, analyze text images, big data, etc.

@ Duration - 40 academic hour

» Fundamentals of Building Information Modelling

Common understanding about Building Information Modelling (BIM) is
crucially important for today’s engineers, but it is so much more than choosing
the appropriate software for design, construction and operation of buildings.
The BIM Fundamentals Course offers a knowledge package about BIM/GIS
essentials, team working principles, BIM processes and the role it plays in the
construction and related industries. It is suitable for beginners in BIM.

@ Duration - 16 academic hours

« Building Information Management

Building information management (BIM) learning course introduces
digital information management to asset owners, designers, construction
professionals and asset managers. Designed to develop an understanding of
the principles and potential of BIM, international standards, data exchange
processes, common data environment, BIM uses, digital plan of work, and
to introduce some of the applications of those principles. The Programme is
based on experience of BIM expert Phil Jackson and the construction sector
of Great Britain. It is suitable for specialized roles (architects, site managers,
project managers, structural and HVAC engineers, asset managers, etc.) in the
construction and related sectors.

@ Duration - 16 academic hours



-MS CONNECTED ACADEMIE

The Centre for Smart Cities and Infrastructure
not only prepared training programs for engineers,
but is also part of the Bentley Systems Academies
network and first in university. CSCI members have

agreat opportunity to gaininternational experience Beijing, Singapore, Sydney and Kaunas. CSCI
and valuable knowledge by participating in virtual are proud to be a part of Bentley‘s connected
courses, which are broadcasted from connected academies network.

academies in London, Houston, Dubai, Pune,



PUBLICITY:
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390 inios.: 23 publications

about CSClI and head of centre D. Pupeikis.

Potential media reach —

34% ot 3,3 million readers

@ https://www.linkedin.com/company/ktu-csci
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WHAT CSCIA

Resta 2020

In April, CSCI will participate in the largest
Lithuanian construction fair and will organize mini
conferences about digitalization in construction
field.

DECLT

CSCl are planning to increase the DEC LT
project and get more pupils participating in this life
changing project.

BIM-LT

The main tasks for CSCl under the BIM-LT
project are to develop a National Construction
Information Classification System and run a
piloting project to test it.

Q

HZOZO Next-generation Dynamic Digital
Energy Performance Certificates (EPC) for
Enhanced Quality and User Awareness. The main
objectives of CSCl in the project context are to
cover issuance of EPCs with the use of digital
construction tools (referring to BIM). The analysis
and definition of how it is possible to use and
generate BIM data for NG EPC, which is a general
task CSCI.

Participation  in buli ldlngSMART
Nordic_LT_SKST_PCERT Professional Certification

program. Delivering learning courses approved by
buildingSMART International.

L ANNING

-0OR 20207

Delivering already prepared

COUrSES: Building Information Management,
Data Analytics and Machine Learning are
scheduled.

DigitalTwins

Extending researchin Kaunas Old Town and KTU
Campus terrains. Publishing on OpenCityPlanner,
adding different kinds of layers, tags, attribute
data, etc.

Apply Artificial Intelligence for recognizing
objects.






