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Academic Statement

My academic career has been guided by three interconnected questions: how architecture is
perceived, how it is transformed into knowledge, and how this knowledge can shape future
generations of architects. These questions have defined my work as a researcher, educator and
academic leader for more than three decades.

My research explores architecture at the intersection of visual culture, digital heritage, and
information modeling and management. Rather than treating these fields as separate domains, I
investigate how architectural knowledge is created, communicated and applied across disciplinary
boundaries. This perspective has enabled me to connect architectural theory with emerging digital
methodologies while maintaining a strong interest in the cultural, social and human dimensions of
architecture.

Alongside research, I have devoted much of my career to academic leadership and educational
innovation. As Vice-Dean, Dean and, since 2026, Chair of the Academic Forum of Architecture
and Urbanism representing eighteen Polish schools of architecture, I have worked to strengthen
architectural education through curriculum reform, international cooperation, interdisciplinary
learning and institutional collaboration.

I believe that schools of architecture should educate not only highly qualified professionals but
also agents of positive change capable of responding creatively and responsibly to the
environmental, social and technological challenges shaping the built environment. This requires
academic environments in which well-being, collaboration and excellence reinforce one another.
In my view, well-being is not an alternative to excellence, it is rather one of its essential conditions.

Academic profile

Architect, researcher, educator and academic leader working at the intersection of architectural
theory, visual culture, digital heritage and information technologies. My work combines
interdisciplinary research with long-term academic leadership, curriculum innovation and
international cooperation. 1 integrate architectural scholarship with digital methodologies,
educational development and public engagement, seeking to strengthen the relationship between
research, teaching and professional practice.
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Key Contributions

e Dean, Faculty of Architecture, Warsaw University of Technology (2020-2024; re-elected
for 2024-2028); Vice-Dean for Education (2008-2012; 2016-2020).

e Chair, Academic Forum of Architecture and Urbanism (AFAiU), representing eighteen
Polish schools of architecture (since 2020).

e TFounder and long-term Head of the English-language Architecture for Society of
Knowledge (ASK) programme at FA WUT and coordinator of successive curriculum
reforms.

e Principal Investigator of the PEGAS project (Platform for Edge Computing in Geoinformation
and Spatial Data using loT Sensors, IDUB WUT, 2021-2024).

e Coordinator of the EAAE 2024 thematic session Wellbeing of Architects, initiating an
international discussion on mental health and well-being in architectural education.

e Member of the Advisory Board of Polish National Heritage Board (2014-17)

e Research output: 59 publications, including two authored monographs, one edited
scientific volume, journal articles and WoS-indexed conference papers.

Leadership and Academic Service

I understand academic leadership as creating the conditions in which people, ideas and institutions
can develop together. Universities are communities where education, research and professional
values evolve through dialogue, responsibility and trust. Throughout my career I have sought to
combine strategic leadership with openness to change, recognising that sustainable institutional
development depends as much on people as on organisational structures.

For more than seventeen years I have held executive leadership positions at the Faculty of
Architecture, Warsaw University of Technology, first as Vice-Dean for Education and
subsequently as Dean. During this period I have led comprehensive curriculum reforms,
strengthened the School's international profile, expanded English-language education, promoted
interdisciplinary learning and supported organisational change in response to the evolving
challenges of architectural education.

A defining principle of my leadership has been the conviction that academic excellence and well-
being reinforce one another. Because architectural education is exceptionally demanding, I have
advocated a culture of care in which well-being is recognised not as an alternative to excellence
but as one of its essential conditions. This commitment culminated in organising and chairing
the EAAE 2024 thematic session Wellbeing of Architects, which contributed to an international
discussion on sustainable educational environments within schools of architecture.

Leadership also means building partnerships beyond one's own institution. Since 2026 I have
served as Chair of the Academic Forum of Architecture and Urbanism (AFAiU), representing
eighteen Polish schools of architecture. This role has strengthened my conviction that
collaboration enables institutions to address shared challenges more effectively than competition.
The joint proposal submitted by three Polish schools to host an EAAE 2027 Conference illustrates
this approach in practice.
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Finally, I believe that schools of architecture have a responsibility not only to educate competent
professionals but also to prepare agents of positive change capable of responding critically and
creatively to the environmental, social and technological transformations shaping the built
environment.

Research

My research investigates how architecture is perceived, represented, transformed into
knowledge and communicated. It combines architectural theory with digital technologies,
positioning architecture simultaneously as a cultural artefact, an information system and a medium
of communication. This interdisciplinary perspective has enabled me to connect research in
architectural representation, digital heritage, information modelling and architectural education
within a coherent long-term research perspective.

Considering the above, my work has developed along three interconnected research directions.
Architecture, Visual Culture and Representation

The first explores architecture as a visual and cultural phenomenon. This research examines how
architectural ideas are created, interpreted and communicated through drawings, digital images and
photography. It argues that visual representations are not merely illustrations of architecture but
active instruments in the production of architectural knowledge. These investigations culminated
in the monograph Obrazgy architektnry (Images of Architecture) and have recently been extended
through the photographic publication NowHere, which explores architecture as a visual and textual
narrative linking research and artistic practice.

Digital Heritage, Information Modelling and Management

The second direction focuses on digital approaches to cultural heritage. My research has
contributed to Heritage Building Information Modelling (HBIM), semantic information
modelling, and virtual hypothetical. Rather than treating digital models as geometric
representations, I investigate them as structured environments for knowledge creation, validation
and decision support. This work integrates information science, architectural history and
conservation practice while addressing interoperability and open standards.

Architecture, Society and Education

The third direction examines architecture as a social practice. It addresses wayfinding, universal
design, spatial cognition and educational innovation, exploring how architectural knowledge can
improve accessibility, strengthen communities and support more inclusive learning environments.
Recent work has also investigated evidence-based design approaches as factors advocating
universal design and urban transformations.
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Selected Research Contributions

e Development of an interdisciplinary framework connecting architectural representation,
visual culture and digital technologies.

e Contributions to Heritage Building Information Modelling (HBIM), semantic
information modelling and virtual reconstruction.

e Studies on wayfinding, universal design and spatial cognition, culminating in the
implementation of the Spatial Visual Identification and Accessibility Information System
at the Warsaw University of Technology.

e Integration of visual communication and architectural photography into architectural
research through the books Obragy architektnry and NowHere.

Educational Innovation

My contribution to architectural education has focused on designing educational environments
that prepare future architects for a rapidly changing profession. Rather than responding only to
current professional requirements, I have sought to develop curricula that strengthen critical
thinking, interdisciplinary collaboration, digital competences and social responsibility. Educational
innovation, in my view, is not limited to introducing new technologies; it requires reconsidering
how architects learn, collaborate and develop throughout their careers.

A central element of this work has been the development of the Architecture for Society of
Knowledge (ASK) MSc Arch program, one of the first English-language architecture programs in
Poland. Over more than a decade the programme evolved into a platform for experimenting with
new teaching methods, integrating digital technologies, research-led education and international
cooperation. Experiences gained through ASK subsequently informed broader curriculum
reforms implemented across the Faculty of Architecture.

My educational work also explores the relationship between well-being and educational quality. 1
argue that demanding architectural education should remain intellectually rigorous while providing
conditions that foster creativity, resilience and long-term professional development. In this
perspective, well-being is not an educational objective in itself but a condition that enables students
and educators to achieve excellence.

Selected Educational Innovations
Curriculum Development
e TFounder and long-term Head of the Architecture for Society of Knowledge
(ASK) programme.

e Comprehensive curriculum reform leader at the Faculty of Architecture, Warsaw
University of Technology.
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e Initiator of interdisciplinary educational pathways integrating architecture, digital
technologies and research.

Teaching Innovation

e Designed original courses in architectural representation, visual communication, digital
heritage and information modelling.

e Introduced project-based and interdisciplinary learning involving cooperation with
external stakeholders.

e Integrated HBIM, Al and digital documentation methods into architectural education.

Internationalisation

e Expanded English-language education and strengthened international partnerships.

e Developed joint educational initiatives with European schools of architecture.

e Participated in international curriculum development through EAAE and Erasmus+
projects.

Educational Well-being

e Initiated international discussion on well-being in architectural education through
the EAAE 2024 thematic session.

e Promoted educational environments combining academic excellence with responsibility,
collaboration and mutual support, initiating research on mental condition of academics
and students of architecture in Poland

Building Academic Communities

I see academic communities as environments in which knowledge is created collectively rather
than individually. Throughout my career I have sought to build lasting relationships between
universities, professional organisations, public institutions and practice, recognising that the most
significant challenges facing architectural education require collective rather than institutional
responses.

At the national level, this commitment is reflected in my role as Chair of the Academic Forum of
Architecture and Urbanism (AFAiU), representing eighteen Polish schools of architecture. The
Forum has become a platform for dialogue on educational quality, curriculum development,
research cooperation and the future of architectural education in Poland. Rather than replacing
institutional identities, it strengthens them through coordinated action and shared initiatives.

Internationally, I have contributed to academic communities through engagement with
the European Association for Architectural Education (EAAE) and prior to that, eCAADe —
Education and Research in Computer Aided Architectural Design in Europe, participation in
international conferences, collaborative educational projects and partnerships with European
schools of architecture, including University of Bologna (UniBo), Hochschule Mainz,
Autonomous University of Barcelona, University of Porto. These activities have promoted
knowledge exchange and strengthened international visibility for Polish architectural education.
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Beyond formal academic networks, I have consistently sought to connect universities
with professional organisations, public institutions and cultural partners. I believe that architectural
education benefits when it becomes part of a broader ecosystem in which research, teaching and
practice inform one another.

Selected Community-Building Initiatives

National Academic Cooperation

Chair of the Academic Forum of Architecture and Urbanism (AFAiU), representing
eighteen Polish schools of architecture.

Appointed the Minister od Science and Higher Education as a member of the
Committee for defining a proposal of the new standards for architectural education in
Poland

Coordination of joint initiatives on curriculum development, quality assurance and
strategic priorities in architectural education.

Co-initiator of the collaborative proposal by three Polish schools to host the 2027 EAAE
Conference.

International Academic Networks

Active member of the European Association for Architectural Education (EAAE).
Organisation of international workshops, conferences and academic exchanges.
Development of educational and research partnerships with European schools of
architecture.

Cooperation with External Stakeholders

Collaboration with the Polish Chamber of Architects, the Association of Polish
Architects (SARP) and public institutions on issues related to architectural education and
the profession.

Active participation in preparation of Polish Congress of Architecture in 2026 as a
Organisational Committee member

Research and educational partnerships with the National Institute of Architecture and
Urban Planning (NIAiU) and heritage institutions.

Development of interdisciplinary collaborations involving architecture, geoinformatics,
computer science and cultural heritage.

Community-Oriented Academic Initiatives

Promotion of collaborative models of curriculum development.

Support for interdisciplinary research teams.

Integration of academic, professional and societal perspectives within educational and
research activities.
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Research Leadership and Innovation

My approach to research leadership is based on the belief that meaningful innovation emerges
where research, education and professional practice intersect. Rather than conducting individual
projects in isolation, I have sought to build interdisciplinary teams and long-term research
environments capable of addressing complex architectural challenges through collaboration across
disciplines and institutions.

My research leadership has focused on developing new methodologies for digital heritage,
information modelling, artificial intelligence and human-centred design while ensuring that
research outcomes contribute directly to education, professional practice and public institutions.
This approach has resulted in projects that combine scientific excellence with practical
implementation and long-term institutional impact.

A distinctive feature of my work is the integration of research infrastructure, interdisciplinary
collaboration and knowledge transfer. Alongside publishing research results, I have initiated
laboratories, educational platforms, digital tools and implementation projects that provide
sustainable environments for future research and innovation.

Selected Research Leadership and Innovation

Competitive Research Projects

e Principal Investigator, PEGASLS — Platform for Edge Computing in Geoinformation and Spatial
Data using 1oT Sensors IDUB, Warsaw University of Technology, 2021-2024), integrating
IoT, geoinformation and architectural research for smart and inclusive urban
environments.

e Research coordinator in interdisciplinary project Computer Visnalisation of Archiotectural and
Cultural Heritage (Col”HeR) which tackled the problem of defining methodologies of
hyphotetical virtual reconstructions of heritage involving national and international
partners.

Research Infrastructure

e TFounder of the New Media Laboratory, providing an environment for research in
computational design, digital fabrication and algorithmic methods at FA WUT.

e Development of digital workflows supporting HBIM, virtual reconstruction and heritage
documentation.

e Integration of research infrastructure with teaching through project-based and
interdisciplinary education.

Innovation and Knowledge Transfer
e Leader and Co-author of the Spatial Visual Identification and Accessibility Information
System for the Warsaw University of Technology Central Campus, translating research

on wayfinding, universal design and spatial cognition into an implemented campus-wide
solution.
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e Development of methodologies connecting semantic information modelling with
conservation practice and digital documentation.

e Promotion of open standards and interoperable workflows in heritage information
management.

Interdisciplinary Collaboration

e Leadership of research teams bringing together architects, geoinformaticians, computer
scientists, conservation specialists and social researchers.

e Collaboration with public institutions and cultural heritage organisations in implementing
research outcomes.

e DParticipation in international networks advancing digital heritage and architectural
education.

Research Output

My research has resulted in a coherent body of work spanning architectural theory, digital heritage,
information modelling, architectural education and visual culture. Rather than focusing on a single
specialisation, my publications demonstrate how these fields can be integrated into a broader
understanding of architecture as a cultural, informational and educational practice. Collectively,
they document the evolution of a long-term research programme linking theory, technology and
practice.

The outcomes of this work include two authored books, one edited scientific volume, peer-
reviewed journal articles, book chapters and international conference publications, complemented
by professional publications, invited lectures and creative work in architectural photography.
Together they reflect a commitment to communicating research across academic, professional and
public audiences.

Selected Research Outputs
Authored Books

e NowHere (2025). National Institute of Architecture and Urban Planning (NIAiU). A
research-based photographic book exploring architectural perception, visual narratives
and the cultural experience of place.

e Obrazy architektury. Reprezentacje idei architektonicznej w kontekscie wspoiczesne;j
kultury wizualnej (Images of Architecture: Representations of Architectural Ideas in Contemporary
Visual Culture) (2019). Monograph presenting an original theoretical framework for
understanding architectural representation within contemporary visual culture.
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Selected Peer-reviewed Publications

Representative publications include contributions to journals: Heritage, Sensors, Sustainability, Smart
Cities, Energies, Architectus, Wiadomosci Konserwatorskie, Kwartalnik Architektury i Urbanistyki, Materialy
Budowlane

Research topics include:

e Heritage Building Information Modelling (HBIM),

e semantic information modelling,

e virtual hypothetical reconstructions,

e wayfinding and universal design,

e visual representation and architectural communication,

e cvidence-based design in urban environments, including IoT sensors

Scholarly Editing

e Editor or co-editor of scientific books and conference proceedings.

e Editor of the annual publication presenting the best diploma projects of the Faculty of
Architecture, Warsaw University of Technology.

e Co-editor of the eCAADe 2002 Conference Proceedings, one of the leading international
publications in computer-aided architectural design.

Knowledge Dissemination
Research has been disseminated through:

e invited keynote lectures,

e international conferences,

e professional journals,

e cducational publications,

e public lectures,

e architectural photography and exhibitions.

A complete bibliography is provided in Appendix A.

Academic Impact

I view academic impact as the ability to translate research into lasting change, not only through
publications, but also through education, institutional development and engagement with the
architectural profession. Throughout my career I have sought to connect these dimensions,
ensuring that research informs teaching, educational innovation strengthens institutions, and
academic knowledge contributes to professional and public discourse. This integrated approach
has shaped both my research agenda and my leadership philosophy.
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Impact on Research

My research has contributed to expanding the methodological foundations of architectural
scholarship by connecting architectural representation, visual culture, digital heritage, semantic
information modelling and artificial intelligence within a coherent interdisciplinary framework. It
has supported digital documentation and virtual hypothetical reconstruction of architectural
heritage while demonstrating how architectural knowledge can be organised, communicated and
applied through structured information environments. These contributions have been
disseminated through international publications, collaborative research and interdisciplinary
projects.

Impact on Architectural Education

Educational impact has been achieved through curriculum reform, the development of
the Architecture for Society of Knowledge (ASK) program, the introduction of interdisciplinary
and research-led teaching, and initiatives promoting internationalisation and educational well-
being. These activities have influenced both institutional practice at the Warsaw University of
Technology and broader discussions on the future of architectural education in Poland and
Europe.

Impact on Academic Communities and Institutions

Beyond research and teaching, I have contributed to strengthening academic communities by
creating platforms for collaboration between universities, professional organisations and public
institutions. As Chair of the Academic Forum of Architecture and Urbanism (AFAiU), I have
promoted coordinated action among eighteen Polish schools of architecture. I have promoted and
supported the research on well-being in architectural academia. These initiatives demonstrate that
cooperation between institutions can generate greater long-term value than isolated individual
efforts.

Impact on Professional Practice and Society

My work has also aimed to strengthen the relationship between academia and professional practice.
Research outcomes have informed implemented projects such as the Spatial Visual Identification
and Accessibility Information System at the Warsaw University of Technology, while publications,
lectures and architectural photography have communicated research to professional and public
audiences. Through these activities I have sought to demonstrate that architecture is not only a
technical discipline but also a cultural practice capable of shaping public understanding of the built
environment.

Selected Evidence of Academic Impact
Research
e Development of interdisciplinary research linking visual culture, HBIM, semantic
information modelling and Al

e DPublications in international peer-reviewed journals and edited volumes.
e Participation in international research networks and collaborative projects.
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Education

e Long-term curriculum reform and development of the Architecture for Society of
Knowledge (ASK) program.

e Integration of research, digital technologies and interdisciplinary learning into
architectural education.

e International leadership in promoting well-being within architectural education.

Academic Leadership

e Chair of the Academic Forum of Architecture and Urbanism (AFAiU).

e Active contribution to the European Association for Architectural Education (EAAE).

e Development of partnerships connecting universities, professional organisations and
public institutions.

Knowledge Transfer

e Implementation of the Spatial Visual Identification and Accessibility Information
System.

e Professional publications and invited lectures.

e Architectural photography as a medium for communicating architectural research and
visual culture.
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APPENDIX A

Complete List of Publications

2025

Books

Koszewski, K. (2025). NowHere. Warszawa: Narodowy Instytut Architektury i Urbanistyki. 152
pp- ISBN 978-83-972374-0-7.

Book Chapters

Bajena, I. P., Apollonio, F. 1., Argasinski, K., Fallavollita, F., Foschi, R., Franczuk,

J., Koszewski, K., Kuroczynski, P., & Lutteroth, J. (2025). Documentation and Publication of
Hypothetical Virtual 3D Reconstructions in the CoVHer Project. In M. Ioannides et al.

(Eds.), 3D Research Challenges in Cultural Heritage 1: Paradata, Metadata and Data in

Digitisation (Lecture Notes in Computer Science, Vol. 15190, pp. 115-126). Springer. ISBN 978-
3-031-78589-4. https://doi.org/10.1007/978-3-031-78590-0_10

Koszewski, K., Drewiczewski, S., Kopczewski, J., Dabrowska-Zoltak, K., Malik-Trocha, H.,
Zak, M., & Szuminski, K. (2025). Wayfinding as Community Building: The Case of the Warsaw
University of Technology Central Campus. In A. M. Wierzbicka (Ed.), Architecture of Challenges —
New European Baubhaus — Building Community: Collective Work(pp. 94-95). Warszawa: Oficyna
Wydawnicza Politechniki Warszawskiej. ISBN 978-83-8156-792-3.

Journal Articles

Argasinski, K., & Koszewski, K. (2025). Segmentacja semantyczna jako istota modelowania
informacji o zabytku. Wiadomosei Konserwatorskie, 82, 124—139.

Franczuk, J., & Koszewski, K. (2025). Algorithmic Design in Architectural Heritage: Innovation
in Virtual Reconstruction of the Roman Forum Transitorium in Musti, Tunisia. Heritage, 8, 2—
18. https://doi.org/10.3390/heritage8090362

Koszewski, K., Olszewski, R., Patka, P., Walczak, R., Korpas, P., Dabrowska-Zottak, K.,
Wyszomirski, M., Czeranowska-Panufnik, O., Manujlo, A., Szczepankowska-Bednarek, U.,
Kuzmicz-Kubis, J., Szalwa, A., Ejsmont, K., & Czernic, P. (2025). Utilizing IoT Sensors and
Spatial Data Mining for Analysis of Urban Space Actors’ Behavior in University Campus Space
Design. Sensors, 25(5), Article 1393, 1-27. https://doi.org/10.3390/s25051393

Trybuchowicz-Mojska, A., Kwiecinski, K., & Koszewski, K. (2025). Urban Water Resilience
Infrastructure Falling into Oblivion: The Case of Warsaw’s Oligocene Groundwater
Intakes. Sustainability, 1-12. https://doi.org/10.3390/sul17188246

Walczak, R., Koszewski, K., Ejsmont, K., & Olszewski, R. (2025). Gender Perceptions of IoT

Technologies in Smart Cities. Swart Cities, 8(2), Article 60, 1-27.
https://doi.org/10.3390/smartcities8020060
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2024

Book Chapters

Przybylowicz, P., & Koszewski, K. (2024). The Role of Team Collaboration in Didactics of
Architecture — mpiBIM Project — Inter-faculty and Interdisciplinary BIM Course. In M.
Santanicchia (BEd.), Educating the Cosmopolitan Architect (pp. 80—86). Association of Collegiate
Schools of Architecture; European Association for Architectural Education. ISBN 978-1-
944214-44-9. https://doi.org/10.35483 /ACSA.Teach.2023.12

Journal Articles
Koszewski, K., & Strzata, M. (2024). Formalne i technologiczne aspekty architektury

wytwarzanej addytywnie w §wietle parametréw geometrycznych wybranych obiektéw. Materiafy
Budowlane, 4, 20-26. https:/ /doi.org/10.15199/33.2024.04.04

2023

Journal Articles

Walczak, R., Koszewski, K., Olszewski, R., Ejsmont, K., & Kalman, A. (2023). Acceptance of
IoT Edge-Computing-Based Sensors in Smart Cities for Universal Design
Purposes. Energies, 16(3), Article 1024, 1-22. https://doi.org/10.3390/en16031024

2022

Journal Articles

Koszewski, K., Drewiczewski, S., Kopczewski, J., Ostrowska-Wawryniuk, K., Malik-Trocha, H.,
Zak, M., & Szumirski, K. (2022). Ksztaltowanie systemu wayfindingu dla Kampusu Centralnego
Politechniki Warszawskiej w kontekscie zasad projektowania uniwersalnego. Kwartalnik
Architektury i Urbanistyki, LXVII(4), 3-39. https://doi.org/10.17388 /WUT.2025.0033.ARCH

2021

Book Chapters

Koszewski, K. (2021). Stowo wstepne. In M. Neff (Ed.), 700 Dyplomy na Wydziale Architektury
Politechniki Warszawskief (p. 13). Warszawa: Oficyna Wydawnicza Politechniki Warszawskiej.
ISBN 978-83-941642-3-2.

Koszewski, K. (2021). Visual Representations in Digital 3D Modeling/Simulation for
Architectural Heritage. In F. Niebling, S. Minster, & H. Messemer (Eds.), Research and Edncation
in Urban History in the Age of Digital 1 ibraries. Second International Workshop (Communications in
Computer and Information Science, pp. 87—-105). Springer. ISBN 978-3-030-93185-8.

Krzysztof Koszewski | Academic CV 13



Journal Articles

Koszewski, K., Franczuk, J., & Argasinski, K. (2021). Architectural Heritage Virtual Models in
Conservation Practice. Wiadomosci Konserwatorskie, 68S, 17-25.

2020

Book Chapters

Koszewski, K. (2020). Wstep. In M. Ploszaj-Mazurek (Ed.), Najciekawsze dyplomy ingynierskie i
magisterskie obronione w 2019 roku na Wydziale Architektury Politechniki Warszawskief (Vol. 11, p. 3).
Warszawa: Politechnika Warszawska. ISBN 978-83-952201-3-5.

Journal Articles

Koszewski, K. (2020). Wspolczesne praktyki wizualne w architekturze a dydaktyka
architektoniczna. Architectns, 4, 173-184. https://doi.org/10.37190/arc200414

2019

Books

Koszewski, K. (2019). Obrazy architektury. Reprezentacje idei architektonicznej w kontekscie wspitezesne
kultury wiznalnel. Prace Nankowe Politechniki Warsgawskiej. Architektura (No. 16). Warszawa: Oficyna
Wydawnicza Politechniki Warszawskiej. 220 pp. ISBN 978-83-7814-887-0.

Book Chapters
Koszewski, K. (2019). Wstep. In M. Ploszaj-Mazurek (Ed.), Najciekawsze dyplomy ingynierskie i

magisterskie obronione w 2018 roku na Wydziale Architektury Politechniki Warszawskief (Vol. 10, p. 3).
Warszawa: Politechnika Warszawska. ISBN 978-83-952201-1-1.

2018

Book Chapters

Fiedukowicz, A., Glazewski, A., Kolodziej, A., Koszewski, K., Kowalski, P. J., Olszewski, R., &
Wilochynski, L. (2018). Map Portal as a Tool to Share Information on Cultural Heritage
Illustrated by the National Heritage Board Geoportal. In M. Ioannides et al. (Eds.), Advances in
Digital Cultural Heritage. International Workshop, Funchal, Madeira, Portugal, June 28, 2017, Revised
Selected Papers (Lecture Notes in Computer Science, Vol. 10754, pp. 48—64). Springer. ISBN 978-
3-319-75788-9. https://doi.org/10.1007 /978-3-319-75789-6_4
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Koszewski, K. (2018). [Wstep]. In M. Ploszaj-Mazurek (Ed.), Najciekawsze dyplomy ingynierskie i
magisterskie obronione w 2017 roku na Wydziale Architektury Politechniki Warszawskie (p. 3). Warszawa:
Wydzial Architektury Politechniki Warszawskiej. ISBN 978-83-941642-8-7.

2017

Journal Articles

Kowal, S., Koszewski, K., Styk, J., & Wrona, S. (2017). Digital Method for Verifying
Archaeological Hypotheses: Medieval Stronghold Under Puttusk Castle. Studies in Digital
Heritage, 1(2), 444—455. https://doi.org/10.14434/sdh.v1i2.23412

2016

Book Chapters

Slyk, J., Koszewski, K., Ostrowska-Wawryniuk, K., & Bezerra, L. (2016). Developing a New
PhD Curriculum for an English-Speaking Doctoral Course at the Architecture for the Society of
Knowledge Program, Faculty of Architecture, Warsaw University of Technology. In J. Styk & L.
Bezerra (Eds.), Education for Research — Research for Creativity(Architecture for the Society of
Knowledge, Vol. 1, pp. 11-22). Warszawa: Wydzial Architektury Politechniki Warszawskie;.
ISBN 978-83-941642-2-5.

2015

Book Chapters

Koszewski, K. (2015). Information Technologies in the Protection and Management of Objects
of Wood Architecture — The Potential and Use. In A. Grabowska (Ed.), Documentation and the
Monitoring in Managing Timber Objects in Krzysztof Kink Museum of Agriculture in Ciechanowiec and the
Rypylke Musenm (pp. 85—103). Ciechanowiec: Krzysztof Kluk Museum of Agriculture. ISBN 978-
83-62374-06-9.

Koszewski, K. (2015). Publikacja cyfrowa jako metoda edukaciji i ochrony dziedzictwa. In J. Slyk
& S. Wrona (Eds.), Informacyine srodowisko rekonstrukgi: przedlokacyina struktura osadnicza w Puttuskn
w XUI-XTV wieku (pp. 95—-107). Warszawa: Oficyna Wydawnicza Politechniki Warszawskie;.
ISBN 978-83-7814-375-8.

Koszewski, K. (2015). Techniki informacyjne w ochronie i zarzadzaniu obiektami architektury

drewnianej — potencjal i wykorzystanie. In A. Grabowska (Ed.), Dokumentagia i monitoring w
zarzadzanin obiektami budownictwa drewnianego w Muzenm Rolnictwa im. ks. Krgysztofa Kinka w
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Ciechanowen oraz Muzenm Ryfylke (pp. 89—108). Ciechanowiec: Muzeum Rolnictwa im. ks.
Krzysztofa Kluka. ISBN 978-83-62374-06-9.

Koszewski, K. (2015). Visualization of Heritage-related Knowledge: Case Study of Graphic
Representation of Polish National Inventory of Monuments in Spatial Information Systems. In
A. Kepezynska-Walczak (Ed.), Envisioning Architecture: Image, Perception and Communication of
Heritage (pp. 377-387). L.6dz: Lodz University of Technology. ISBN 978-83-7283-681-6.

Journal Articles

Koszewski, K. (2015). Dlaczego architekci wcigz rysuja (uzywajac komputera)? Refleksje na
temat wspolistnienia technik. Czasopzsmo Techniczne. Architektura, 4-A, 255-261.

Koszewski, K. (2015). Komplizierter Organismus. Hochparterre, Special Issue (October), 38-39.
Conference Proceedings

Koszewski, K., Styk, J., Kowal, S., & Wrona, S. (2015). Parametric Methods in Reconstruction
of the Medieval Proto-Town in Pultusk, Poland. In B. Martens et al. (Eds.), Rea/ Time —
Proceedings of the 33rd Conference on Education in Computer Aided Architectural Design in Europe (Vol. 1,
pp. 695-700). Vienna: Vienna University of Technology. ISBN 978-9491207008.

Markusiewicz, J., Strzata, M., & Koszewski, K. (2015). Modular Light Cloud — Design,
Programming and Making: Towards the Integration of Creative Actions. In B. Martens et al.
(Eds.), Real Time — Proceedings of the 33rd Conference on Education in Computer Aided Architectural Design
in Enrgpe (Vol. 2, pp. 91-101). Vienna: Vienna University of Technology. ISBN 978-9491207099.

2014

Book Chapters

Koszewski, K. (2014). Cyfrowy obraz jako nosnik informacji o dziedzictwie architektonicznym.
In A. Seidel-Grzesifiska & K. Stanicka-Brzezicka (Eds.), Obraz i metoda (pp. 95—110). Wroclaw:
Uniwersytet Wroclawski; Agencja Wydawnicza ARGI. ISBN 978-83-64358-33-3.

Journal Articles

Koszewski, K. (2014). Edukacja architektoniczna w dobie rewolucji informatycznej. Refleksje

nad zalozeniami programu studiow Architecture for Society of Knowledge w kontekscie aktualnej
kondycji dyscypliny. Kwartalnik Architektnry i Urbanistyki, 59(2), 25—44.
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2013

Book Chapters

Koszewski, K. (2013). Baza wiedzy architektoniczno-historycznej jako narzedzie wartosciowania
w procesie projektowania. In B. Szmygin (Ed.), Wartosciowanie zabytkow architektury (pp. 125-138).
Warszawa: Polski Komitet Narodowy ICOMOS; Muzeum Palac w Wilanowie. ISBN 978-83-
934708-5-3.

Koszewski, K. (2013). Widzenie niedoskonale — w poszukiwaniu jezyka wyrazu obrazéw
architektury. In M. Misiagiewicz & D. Koztowski (Eds.), Definzowanie prestrzent architektonicznej.
Zapis prestrzent architektoniczng(Nol. 2, No. 441, pp. 252-257). Krakéw: Wydawnictwo
Politechniki Krakowskiej.

2011

Conference Proceedings / Book Chapters

Achten, H., Koszewski, K., & Martens, B. (2011). What Happened after the “Hype” on Virtual
Design Studios? Some Considerations for a Roundtable Discussion. In T. Zupancic et al.
(Eds.), Respecting Fragile Places. Proceedings of the 29th Conference on Education in Computer Aided
Abrchitectural Design in Enrope (eCAADe 2011) (pp. 23-31). Ljubljana: eCAADe. ISBN 978-9-
4912070-1-3.

2007

Conference Proceedings / Book Chapters

Koszewski, K., Styk, ., & Wrona, S. (2007). Information Technology in Rescuing Wooden Religions
Buildings — The Possible Further Step. In G. Yu, Q. Zhou, & D. Wei (Eds.), Proceedings of the 12th
International Conference on Computer-Aided Architectural Design Research in Asia: Digitization and

Globalization (pp. 157-164).

Koszewski, K., & Wrona, S. (2007). e, Architect: Formal Representation and Self-Expression of
Semantic Ideas as a Tool for Teaching Computer Technigques. In J. B. Kieferle & K. Ehlers

(Eds.), Predicting the Future. Proceedings of the 25th Conference on Education in Computer Aided
Abrchitectural Design in Enrope, Frankfurt am Main, Germany (pp. 415—422). eCAADe. ISBN 978-0-
9541183-6-5.
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20006

Journal Articles

Koszewski, K., Styk, J., & Wrona, S. (20006). Information into Knowledge: The Pathway to
Information Modelling through Architectural and Urban Context Analysis. MLA Journal, 2, 13—
19.

2005

Conference Proceedings / Book Chapters

Kabata, Michal; Koszewski, K. 4 Model of Dispersed Historic Architectural Knowledge Base, in: Digital
Design: The Quest for New Paradigms [23nd eCAADe Conference Proceedings / ISBN 0-9541183-
2-4] Lisbon (Portugal) 21-24 September 2005, pp. 565-572.

2002

Edited Books

Koszewski, K., & Wrona, S. (Eds.). (2002). Design e-ducation: Connecting the Real and the 1 irtual.
Proceedings of the 20th Conference on Education in Computer Aided Architectural Design in Europe. Warsaw:
Education in Computer Aided Architectural Design in Europe; Faculty of Architecture, Warsaw
University of Technology. 632 pp. ISBN 0-9541183-0-8.

Book Chapters

Koszewski, K., Kowal, S., Rzadkiewicz, R., Slyk, J., & Wrona, S. (2002). Virtual Modeling and
Multimedia Presentation as the Basic Principles of CAAD Education in Warsaw School of
Architecture. In K. Koszewski & S. Wrona (Eds.), Deszgn e-ducation: Connecting the Real and the
Virtnal. Proceedings of the 20th Conference on Education in Computer Aided Architectural Design in
Eunrope (pp. 127-129). Warsaw: Education in Computer Aided Architectural Design in Europe;
Faculty of Architecture, Warsaw University of Technology. ISBN 0-9541183-0-8.
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1995

Conference Proceedings / Book Chapters

Koszewski, K. ,,Communication of Ideas in Architecture Versus Computer Techniques”, in:
CAD Space (Proceedings of the 111 International Conference — Computer in Architectural Design), Bialystok,
s. 171-180.

Koszewski, K., Wrona, S. The Role of Multimedia in the Presentation of Student’s Designs

in: Proceedings of the 13th European Conference on Education in Computer Aided Architectural Design in
Europe, Palermo, s. 273-280.

APPENDIX B

Additional Scholarly Outputs
This appendix presents scholarly and creative outputs that complement the formal list of scientific
publications included in Appendix A. These activities reflect an interdisciplinary understanding of

academic work, integrating architectural research with visual communication, public engagement,
educational innovation and professional practice.

Professional Publications

Although not all professional publications are included in the official research evaluation system,
they constitute an important component of my scholarly activity by translating research into
professional discourse and public debate.

Selected publications

Koszewski, K. (2025). Stawki minimalne dla projektiw architektonicznych w Polsce — co o tym mysia
architekci. Architektura & Biznes, No. 4, p. 141.

Koszewski, K., & Tomczak, M. (2024). Zawdd na A, czyli kondycja psychiczna studiujacych i
nauczajacych architekture w Polsce. Architektura & Bignes, 6, 92-97.

Koszewski, K. (2022). Nie tylko 80 dni dookota architektury. Architektura-Murator, No. 12, p. 110.

Koszewski, K. (2022). Top 10 for the Future — Wydzial Architektury Politechniki
Warszawskies. Builder, No. 9, p. 35.

Koszewski, K. (2021). Teoria i praktyka. Architektura-Murator, No. 2, p. 73.
Koszewski, K. (2020). Projektowanie zawodn. Zawod: Architekt, Vol. 75(9-10), pp. 28-34.

Koszewski, K. (2019). Wernisaz talentiw (with J. Styk and J. Grochulski). Builder, No. 6, p. 58.
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Creative and Artistic Works

My scholarly work is complemented by artistic practice, particularly architectural photography,
understood not only as documentation but as a research-based form of visual interpretation of
architecture and the built environment.

Selected works
NowHere (2025)

Authot's photographic book published by the National Institute of Architecture and Urban
Planning (NIAiU), presenting contemporary architecture through a narrative built around
perception, place and visual experience. The publication develops themes explored in my
research on architectural representation and visual culture.

Streets of London (2018)

Selected architectural photographs published in the international photography album Streets of
London (teNeues / MENDO, Amsterdam). ISBN 978-3-96171-117-8.

Numerous photographic series documenting contemporary architecture, post-war modernism
and urban transformation, presented through exhibitions, lectures and public communication.

“Dusza” (Soul) — Solo Photography Exhibition (2017)

Authot's exhibition presented at Otwarta Pracownia Jazdow, Warsaw (14-29 November 2017).
The exhibition featured a series of thirty architectural photographs inspired by the geometry and
spatial qualities of staircases. Beyond its literal meaning, the title Dusza ("Soul") referred to the
architectural term describing the central void of a staircase, linking spatial form with
metaphorical interpretations of architectural space.

“Gest i obowigzek” (Gesture and Obligation) — Exhibition on the occasion of the 100 years
anniversary of the Faculty of Architecture, WUT (20106)

Author of a commissioned photographic series documenting buildings designed by architects
associated with the Warsaw School of Architecture, prepared for the exhibition Gest 7 obowiqzek,
curated by professor Stawomir Gzell.

A New Start of Beijing in the Eyes of Foreign Friends Photo Contest (2017)
Recipient of the First Prize in the international photography competition organised in Beijing for
a photographic series documenting contemporary Beijing from the perspective of an

international visitor. The award recognised the artistic quality and originality of the architectural
and urban photographs produced during a research visit to China.
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Design Outputs
Research has also been translated into practical design solutions.
Selected implementation

Visual Wayfinding System for the Warsaw University of Technology Central
Campus (2023)

Leader and co-author of the comprehensive visual navigation system and pilot implementation
for the Warsaw University of Technology. The project translated research on universal design,

spatial cognition and information architecture into an implemented architectural system. The
implementation was accompanied by peer-reviewed scientific publications.

Invited Lectures and Conference Presentations

The dissemination of research through invited lectures and international conferences constitutes
an important dimension of scholatly activity.

Selected recent invited and conference presentations
2025
Wayfinding as Community Building: The Case of the Warsaw University of Technology Central Campus.

IIT International Scientific Conference Architecture of Challenges — New European Bauhaus — Building
Community.

2025

Modelowanie algorytmiczne i wirtnalne refonstrukge na pryktadzie Forum Transitorinm w Musti (Tunezja).
Wroclawskie Spotkania Archeologiczne.

2024

Wellbeing of Architects.

EAAE Annual Conference, Munster.

2024

Algorithmic Design and Virtual Reconstruction: Innovating Architectural Heritage.

29th Conference on Cultural Heritage and New Technologies (CHNT), Vienna.
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2023

The Tradition and the Innovation. Revisiting the Mission of the School of Architecture.
ACE / EAAE Conference and Third EAAE Deans' Summit.

2023

The Role of Team Collaboration in Didactics of Architecture.

ACSA / EAAE Teachers Conference.

2020

A Picture Is Worth a Thousand. .. Doubts? Theoretical Reflection on Digital Images.

28th Conference of the Working Group of German and Polish Art Historians and
Conservators held in Mainz.

2020

Presentation and Representation of Digital 3D Reconstructions.

DFG Research Network presentation.

2020

Wspdtezesne praktyki wizualne w architekturge a dydaktyka architektonicgna.
After Bauhaus Conference, Wroclaw.

2019

What do pictures of architecture want"

Invited guest lecture at the Architectural Association School of Architecture, London:

Public Engagement

My research is communicated beyond academia through lectures, exhibitions, photography,
publications for professional audiences and institutional initiatives. These activities aim to
strengthen public understanding of architecture and demonstrate how architectural knowledge can
contribute to broader cultural and societal debates.

Public engagement has become an integral component of my academic philosophy,

complementing scientific publications with accessible forms of knowledge transfer addressed to
architects, students, public institutions and society at large.
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Appendix C

Research Projects, Grants and International Research
Collaborations

The projects presented below illustrate the evolution of my research from early studies on
architectural knowledge representation and digital documentation towards interdisciplinary
research integrating architectural theory, Heritage Building Information Modelling (HBIM),
semantic information modelling, artificial intelligence, visual communication and architectural
education. Together they demonstrate sustained experience in leading research, participating in
international collaborations and translating research into educational innovation and practical
implementation.

Transforming Decision-Making and Management Processes in Historic
Building Conservation through the Heritage.Al Platform Powered by Artificial
Intelligence

Role: Principal Investigator

Funding: National Centre for Research and Development, European Funds for Modern
Economy, programme for consortia

Period: 20252028

Heritage.Al is a collaborative R&D project developing an Al-enabled platform for the integrated
management of conservation processes and historic buildings. Combining Al, BIM, IoT and a
Common Data Environment (CDE), the project supports architectural design, conservation
planning, implementation and facility management within a single interoperable digital
environment. My role focuses on modelling conservation workflows, integrating heritage expertise
into digital processes and validating methodologies for Al-supported heritage management. The
project aims to accelerate the digital transformation of the heritage sector by improving
collaboration, interoperability and evidence-based decision-making.

PEGASIS - Platform for Edge Computing in Geoinformation and Spatial Data
using IoT Sensors as a Determinant of Universal Design in Smart Cities

Role: Principal Investigator

Funding: Excellence Initiative — Research University (IDUB), Warsaw University of
Technology

Period: 2021-2024

Krzysztof Koszewski | Academic CV 23



An interdisciplinary research project integrating architecture, geoinformation, Internet of Things
(IoT), edge computing and artificial intelligence to support universal accessibility, smart spatial
management and user-centred urban environments. The project resulted in scientific publications,
interdisciplinary cooperation and the development of innovative methodologies for architectural
and urban research.

CoVHer — Computer-based Visualization of Architectural Cultural Heritage
Role: Project Partner Coordinator (Faculty of Architecture, Warsaw University of Technology)

Funding: European Commission — Erasmus+ Programme, KA220-HED — Cooperation
Partnerships in Higher Education

Project No.: 2021-1-1T02-KA220-HED-000031190
Period: 2022-2025
Coordinator: Alma Mater Studiorum — University of Bologna (Italy)

Project Partners: Hochschule Mainz University of Applied Sciences (Germany), University of
Porto (Portugal), Warsaw University of Technology (Poland), Universitat Autonoma de
Barcelona (Spain), Interessengemeinschaft fiir Semantische Datenverarbeitung e.V. (Germany),
and La Tempesta: City, Culture & Technology (Spain).

CoVHer was a European collaborative research and educational project aimed at
establishing shared scientific standards and methodologies for the computer-based visualisation of
architectural cultural heritage (CVCH), with a particular focus on lost and unbuilt architecture. The
project developed methodological guidelines, an open repository of scientifically validated 3D
reconstructions, a common terminology (Interactive Glossary), and a MOOC supporting higher
education in digital heritage. The Faculty of Architecture, Warsaw University of Technology
contributed expertise in HBIM, semantic information modelling, virtual reconstruction and visual
communication of architectural heritage, participating in the development and validation of
methodologies  for transparent, interoperable and research-oriented digital heritage
documentation.

Spatial Visual Identification and Accessibility Information System of WUT
Role: Project Leader (Task 3)

Funding: National Centre for Research and Development (NCBR), Operational Programme
Knowledge Education Development (PO WER)

Period: 20202023

Leadership of Task 3 within the project Warsaw University of Technology — Amibassador of Innovation
for Accessibility, involving the research, development and implementation of the Spatial Visual
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Identification and Accessibility Information System for the Warsaw University of Technology
campus. The project translated research on wayfinding, universal design and information
architecture into a large-scale implementation.

Architecture for Society of Knowledge (ASK) PhD program

Funding: Norwegian Financial Mechanism

Role: Research Team member

Period: 2016-2017

Member of the research and curriculum development team responsible for designing the
doctoral programme Architecture for Society of Knowledge. The project established one of Poland's

first international doctoral programmes in architecture and became a foundation for subsequent
educational innovation.

Documentation and Monitoring in Managing Timber Objects in the Krzysztof
Kluk Museum of Agriculture and the Ryfylke Museum

Role: Research Team Member

Period: 2015

Partners: Museum of Agriculture in Ciechanowiec, Ryfylke Museum (Norway)

Funding: Norwegian Funds

Research project devoted to developing digital methods for documenting, monitoring and
managing timber heritage. The project combined architectural documentation, digital recording
and conservation methodologies while establishing long-term cooperation between Polish and

Norwegian heritage institutions. It contributed to subsequent research on HBIM, semantic
information modelling and digital heritage documentation.

National Heritage Institute INSPIRE Visualisation System
Role: Research Team Leader

Partners: National Heritage Institute (NID), Faculty of Geodesy and Cartography, Warsaw
University of Technology

Period: 2014
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Participation in the development and implementation of a national digital visualisation system for
Poland's cultural heritage, created for the National Heritage Institute in support of the
implementation of the INSPIRE Directive. My contribution focused on designing the conceptual
and graphical framework for the visual representation of heritage assets, including a
comprehensive system of map colour schemes and iconography enabling the visualisation of
the typology and chronology of nearly 80,000 listed historic monuments within the National
Register of Historic Monuments. The project established a unique GIS-based visual
communication system, significantly improving the accessibility, interpretation and dissemination
of heritage information for professionals, public authorities and the general public.

Parametrisation of the Design Process in the Virtual Reconstruction of a Pre-
Utrban Settlement Structure Generated from an Archaeological Knowledge
Base

Role: Research Team Member
Funding: National Science Centre (NCN); Grant No.: 0476/B/T02/2011/40
Period: 2011-2014

Participation in a National Science Centre research project investigating parametric approaches to
the virtual reconstruction of archaeological and architectural heritage. The project developed
methodologies for generating digital reconstructions of pre-urban settlement structures from
archaeological knowledge bases, integrating parametric modelling, knowledge representation and
computational design.

Virtual Reconstruction of East Prussian Palaces and Historic Parks in
International Research Environments

Role: Research Team Member (Faculty of Architecture, Warsaw University of Technology)
Funding:

e Leibniz-Gemeinschaft — Virtuelle Rekonstruktionen in transnationalen
Forschungsumgebungen — Das Portal: Schlosser und Parkanlagen im ehemaligen
Ostpreullen (2013-2017)

e Beauftragte der Bundesregierung fiir Kultur und Medien (BKM) — Dohna-Schlodien. Ein
virtueller Ausstellungskatalog (2015-2016)

Partners: Humboldt-Universitit zu Betlin, Geheimes Staatsarchiv Preul3ischer Kulturbesitz,
Faculty of Architecture, Warsaw University of Technology, and German research institutions
involved in the Patrimonium.net digital heritage initiative.

Participation in two complementary German research projects dedicated to the virtual
reconstruction and digital dissemination of East Prussian cultural heritage. The projects focused

on the reconstruction of the historic palace and park complexes at Schlodien
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(Gladysze) and Friedrichstein (Kamionka) as components of an international virtual research
environment and digital museum.

Statutory Research Project

Title: New Educational and Research Challenges in the Development of the Faculty of Architecture, Warsaw
University of Technology

Role: Principal Investigator
Period: 20172018

Leadership of statutory research devoted to the future development of architectural education,
organisational innovation and new research strategies for the Faculty of Architecture.

Statutory Research Project

Title: Functional and Spatial Model of an Academic Institution — Selected Aspects of Organisational
Development

Role: Principal Investigator
Period: 2012

Research concerning organisational transformation, educational management and the
development of contemporary models of academic institutions.

Statutory Research Project

Title: Functional and Spatial Model of an Academic Institution — Theoretical and Practical Aspects
Role: Principal Investigator

Period: 2011

Research on organisational models supporting architectural education under rapidly changing
educational conditions.

e-archidoct — Virtual Campus for Post-Master Studies in Architecture

Krzysztof Koszewski | Academic CV 27



Funding: Erasmus Lifelong Learning Programme
Role: Research Team member

Period: 2010

Participation in an international educational and research project developing virtual
environments for advanced architectural education.

Rescuing the Hidden European Wooden Church Heritage
Funding: Culture 2000 Programme

Grant: CL.T 2005/A1/CH/IT-242

Role: Research Team member

Period: 2005-2006

Coordination activities and participation in an international project developing methodologies
and databases supporting the documentation and conservation of historic wooden churches.

Knowledge Bases with Local and Internet Access in Architecture and Urban
Planning

Funding: Ministry of Science

Grant No.: 5 TO7F 006 24

Period: 2003—-2006

Participation in a national research project devoted to architectural knowledge bases and digital

information management. The project established the foundations of later research on
architectural information systems and semantic modelling.

Architectural Knowledge Base for Historic Urban Structures
Funding: State Committee for Scientific Research (KBN)
Grant No.: 4 T07F003/26

Period: 2002—-2006
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Doctoral research project supporting the dissertation Architectural-Historical Knowledge Base: The
Case of Saska Kepa in Warsaw. The research introduced an original concept of architectural
knowledge bases integrating historical documentation, spatial information and digital
representation.

Early Research Initiatives

e Coordination of the establishment of the New Media Laboratory, Faculty of
Architecture, Warsaw University of Technology (2000-2002).

e Individual research project on graphic and textual databases for architectural
history (2000-2001).

e Individual research project on internet-based architectural information
systems (2000).
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