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I Trust AI
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I Trust AI aims to:
• Generate new knowledge on the uses of AI, such as Machine Learning (ML), on public 
records

• Improve upon existing tools and create new ML tools that will address:
• archival needs, such as machine translation, image recognition and description, optical 
character recognition (OCR) and handwritten text recognition, text summarization and 
classification, and text style transfer for language civilization (e.g., removal of bias, 
hate, and sexism). 

• The tools developed will be tailored to, tested for, and deployable by the records and 
archives community

• Produce best practices, standards, and guidelines for applying ML tools across an 
entire problem space, bringing archival knowledge and practice to bear on problems such 
as bias in ML, explainable artificial intelligence (XAI), and image description

• Enrich research and lead to knowledge co-creation in several disciplines, including 
archival science, records management, AI, cybersecurity, information science, law, and 
ethics, through knowledge exchange and uptake between scholars and practitioners within 
and among those discipline

• Train a substantial cohort of students -- future scholars and professionals -- who will 
bring their enhanced knowledge to the institutions, organizations, communities, and 
governments they will serve, and to the archives and records community as a whole
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I Trust AI Research Objectives:

1. Identify specific AI technologies that can address 
critical records and archives challenges

2. Determine the risks and benefits of using AI 
technologies on records and archives

3. Establish how archival concepts and principles can 
inform the development of responsible AI

4. Validate outcomes from Objective 3 through case 
studies and demonstrations
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Framing & Methodology
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Critical Data Studies

•Data do not exist 
independently of the ideas, 
instruments, practices, 
contexts and knowledges used 
to generate, process and 
analyze them
•Application of social theory 
to the study of data and 
technology
•Conceptualizing Data & 
Technological Systems
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Walkthrough Method

Engage directly w/ a technological 
system to examine its technological 
mechanism & embedded cultural references

1. Environment of expected use
• Vision, operating model, modes of governance

2. Walkthrough technique
• Systematically & forensically step through the 
stages of use

• Build a corpus of knowledge
3. Analysis

• intended purpose, embedded cultural meaning, 
implied ideal use & users

• How users resist intended purposes & use the 
technological system differently
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Social & Technological 
Data Assemblage
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Methodology
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Archive a Digital Twin

•Test the preservation of Carleton’s Digital Twin
•Carleton University Archives
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Digital Twin
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A digital twin is

•An ecosystem of multi-dimensional and interoperable 
subsystems of 
• things in the real world, natural & human made
• a digital replica of those things
• a system that communicates between the digital and the 
real-world things

• and the people and institutions that govern, contribute 
to, use and share it

•Primarily w/in architecture, engineering, 
construction, and operations (AECO)
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Digital Twin Application Areas

• Physically large projects 
• Buildings, bridges & complex structures bound by strict rules 
of engineering. 

• Mechanically complex projects 
• Jet turbines, automobiles and aircraft to help improve 
efficiency w/in complicated machinery & mammoth engines.

• Power equipment 
• This includes the mechanisms for generating power and 
transmitting it.

• Manufacturing projects 
• Help streamline process efficiency, as in industrial 
environments w/ co-functioning machine systems.
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AI & Digital Twins
“BIM model to semantically segment laser scan point clouds. These 
segmented point clouds could then in turn be used to train an AI point 
cloud classification algorithm. CIMS also worked to manually segment a 
data set of gothic style ‘high heritage’ value rooms to assist the 
training of an AI point cloud segmentation algorithm, which commonly 
has troubles with the variations present in heritage spaces”.
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CS04 - Digital Twin
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• Sustain Digital Campus project 
conducted experimentation in 4 
test buildings at Carleton U.

• 8 BIM buildings at Carleton 
• DT ecosystem of technologies & 
data  allows Architecture, 
Engineering, Construction, and 
Operations (AECO) professionals 
analyze real-time data and 
visualize the modeling and 
analysis results into their actual 
designs, improving the overall 
process and to manage these 
assets.Imagining Canada’s Digital Twin



CU04 – Digital Twin Objectives

•A case study to understand how a digital twin is 
used and created so that it can be preserved

•Test the preservation of the Carleton University 
Digital Twin created as part of the digital campus 
work at the Carleton Immersive Media Studio (CIMS) 
and the Sustain Project

•By doing so, is it possible to use AI to automate 
the preservation of digital twins and related 
technologies 

•How can DT AI/ML + IoT be preserved
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Sample of CIMS DT Data & Technology
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CS04 – Digital Twin

1. Provides critical records and archival challenges in terms of the use 
and creation of complex records – BIM, ASM, Digital Twins, VR and AI

2. Involves and ecosystem of data, real-time systems, AI/ML, IoT, building 
information systems (BIM), asset management systems (AMS), LIDAR, VR, 
simulations and techniques, technologies, and data of importance to 
fields in architecture, urbanism, planning, construction and 
engineering. 

3. Archival concepts of authenticity, reliability, and accuracy, and 
others will be identified as research progresses.
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CS03 - Smart Grid Data 
Communication and Analytics

• Smart grids monitor energy 
consumption and manage production 
and distribution using a variety 
of AI/ML and algorithms to predict 
consumption to manage the grid at 
power generation but also at the 
individual household with billing 
and consumption information

• Common a central element in most 
smart city strategies, smart grids 
must address archival and record 
keeping concerns in order to 
support accountability of 
decision-makers and transparency 
to clients/consumers
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CS03 - Smart Grid Case Study

∙ The Sensor Systems and The Internet of Things Lab 
at Carleton University conducts research with the 
Ontario Smart Grid that uses AI/ML in its IoT 
System

∙ To inform how archival concepts and principles can 
influence the development of responsible AI; and 
will enable outcomes to be validated, thus 
directly addressing objectives:

∙ Will be a source of information for other studies 
in connection with explainable AI, creation, use, 
retention, and preservation. 

∙ Has important implications for utilities 
worldwide, for instance for The Ontario Smart Grid 
System
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CS03 – Smart Grid Objectives

1. The documentation generated in the implementation of a 
substantial system affecting millions daily by a business of 
which a democratically elected government and private/public 
utilities is the majority shareholder, will provide critical 
insights into the accountability of a major utility.

2. Likewise, the findings will clarify the degree to which ML 
implementations of this scope and complexity are 
“explainable” to decision-makers and consumers.

3. Good practices identified can be communicated to other 
jurisdictions and utilities considering similar ML-based 
enhancements.

4. To conduct an Analysis of the juridical, provenancial, and 
procedural contexts of ML-based improvements.
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CS Research have implications for 
Smart Cities
• technologically instrumented & networked w/ systems 
that are interlinked & integrated, where vast troves of 
big urban data are being generated by sensors & 
administrative processes used to manage & control urban 
life in real-time (Kitchin, 2018). 

• where administrators and elected officials invest in 
smart city technologies & data analytical systems to 
inform how to innovatively, economically, efficiently & 
objectively run & manage the city. 

• The focus is most often to quantify & manage 
infrastructure, mobility, business & online government 
services. 
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What is a data infrastructure?

•Complex network of institutional, 
organizational, technological, human and 
economic resources, which interact with 
one another to underpin the design, 
implementation and maintenance of 
mechanisms that facilitate the sharing, 
access to, and responsible use of data 
for a specific application domain or 
enterprise (Groot & McLaughlin, 2000).  
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Are related to 
Spatial Data Infrastructure
•“the relevant base collection of technologies, 
policies and institutional arrangements that 
facilitate the availability of, and access to, 
spatial data” (GSDI 2009)
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ASDI Governance
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Challenges

• Digital Twin
• Emergent
• Maybe distributed or centralized
• Not yet standardized
• ACEO, cities, manufacturing

• Smart City
• Establishing
• Centralized
• Standardizing
• Corporate & city actors

• Spatial Data Infrastructure
• Established
• Federated & Centralized
• Standardized & Interoperable
• Government, research and corporate

• Commonalities
• Complex data & technological ecosystems
• Heterogeneous data

• Real time data
• Big & small data
• IoT
• Framework

• Many platforms
• Standards
• Multiple types of AI at work
• Scale shifting
• Not very standardized
• Many actors
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Assessing Trustworthiness in a 
complex social and technical system?
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Structure of records in a complex 
ecosystem?
Medium     Physical carrier of the content
Form Rules of representation, both physical and 

intellectual
Content     Message
Act     Reason the record exists
Persons     Agents participating in the action/record
Archival Bond Relationship of the record to other records 

participating in the same action
Context Framework of contexts from general to specific 

in which the record is created and preserved
Form, Function, Structure, Elements of Form, Protocols…
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Challenge of Archival Studies 
meets Critical Data Studies

Transdisciplinary Research 

•“is defined as research efforts conducted by 
investigators from different disciplines working 
jointly to create new conceptual, theoretical, 
methodological, and translational innovations that 
integrate and move beyond discipline-specific 
approaches to address a common problem”
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Q & A
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Projects

InterPARES Trust AI, UBC Canada 

• Funded by the Social Sciences and Humanities Research Council of Canada, 
https://interparestrustai.org/trust, @itrustai

Imagining Canada’s Digital Twin, 

• Carleton Immersive Media Studio (CIMS), Carleton University, Canada

• funded by the New Frontiers in Research Fund (NFRF), https://canadasdigitaltwin.ca

Sustain Designing for People, 

• Carleton University, Canada

• funded by NSERC, https://sustain.sce.carleton.ca/  

Sensor Systems and Internet of Things Lab, 

• Department of Systems and Computer Engineering, Carleton University, Canada

• Funded by CISCO and others https://carleton.ca/internetofthings/people/dr-mohamed-ibnkahla/  

•    
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Image Source CSO4 & CSO6

CS03 & CS04 Images come from:
• Cover Slide - CIMS 
http://cims.carleton.ca/#/projects/imagining_canada's_dig
ital_twin 
• Sensor Systems and The Internet of Things Lab 
presentation at the WG1 Meeting on October 25, 2021 by 
Zied Bouida.
• Carleton Immersive Media Studio (CIMS) and the 
presentation at the WG1 Meeting on October 25, 2021 by 
Nicolas Arellano
• Contact:

• Tracey.lauriault@carleton.ca
• @TraceyLauriault
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CS04 – Digital Twin Research Team
• (I Trust AI Lead ) Tracey P. Lauriault, Associate Professor, Critical Media and Big Data, School of Journalism 

and Communication, Carleton University (Tracey.Lauriault@Carleton.ca)   

• (I Trust AI Co-Lead )  Sherry Xie, Renmin University of China - School of Information Resource Management 
(sherrylx@outlook.com) 

• Stephen Fai, Professor cross appointment in the Department of Civil and Environmental Engineering, the 
Institute for Comparative Studies in Literature, Art, and Culture, and the Azrieli School of Architecture and 
Urbanism; Director of the Carleton Interactive Media Studio (CIMS) (sfai@cims.carleton.ca)  

• Nicolas Arellano, Ph.D. Candidate at Carleton University | Research Team Lead at CIMS (narellano@cims.carleton.ca_

• Travis Kinnear (he/him/his), MLIS, Digital Archivist, Corporate Records and Archives, University Secretariat, 
Carleton University (Travis.Kinnear@carleton.ca) 

• Tero Päivärinta, Professor, Luleå University of Technology, Research subject: Information systems, Digital 
Services and Systems, Department of Computer Science, Electrical and Space Engineering, 
(tero.paivarinta@ltu.se) 

• Göran Samuelsson, Senior lecturer, Department: Department of Information Systems and Technology (IST) and 
Information Specialists for The Swedish Transport Administration (Goran.Samuelsson@miun.se 
goran.samuelsson@trafikverket.se) 

• Liam O’Brien, Professor in Architectural Conservation and Sustainability Engineering, PI the SUSTAIN Project 
(Sensor-based Unified Simulation Techniques for Advanced In-Building Networks) project at Carleton University 
(liam.obrien@carleton.ca) 

• H. Burak Gunay, Assistant Professor in Building Science, Department of Civil and Environmental Engineering 
(burak.gunay@carleton.ca) 

• Annantonia Martorano, Dipartimento di Storia, Archeologia, Geografia, Arte e Spettacolo - SAGAS, University 
of Florence (UNIFI) (annantonia.martorano@unifi.it)  

• Elena Gonnelli, PhD student at the University of Florence., (gonnellielena@gmail.com elena.gonnelli@unifi.it) 
• UNIFI research Assistants

• Raquel Jennyfer De Souza raquel.desouzasantos@stud.unifi.it;  

• Luca Tondini, Irene Nocentini, Erica Cavina, Valentina Vazzano
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CU04 – Digital Twin
Lead:
• Tracey P. Lauriault, Carleton U.
• (Co-Lead) Sherry Xie, Electronic Records Management Research Center, 
Renmin U. of China

Team: 
• Stephen Fai, Carleton Interactive Media Studio (CIMS)
• Nicolas Arellano, Ph.D. Candidate, Carleton U.
• Travis Kinnear, Digital Archivist, Carleton U. 
• Tero Päivärinta, Luleå University of Technology, Electrical and Space 
Engineering

• Göran Samuelsson, Swedish Transport Administration 
• Liam O’Brien, SUSTAIN Project (Sensor-based Unified Simulation 
Techniques for Advanced In-Building Networks) Carleton U. 

• H. Burak Gunay, Civil and Environmental Engineering, Carleton U.
• Annantonia Martorano, SAGAS, U. of Florence (UNIFI) 
• Elena Gonnelli, PhD Candidate, U. of Florence
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CSO3 – Smart Grid Team

Lead

• Tracey P. Lauriault, Associate Professor, Critical Media and Big Data, 
Communication and Media Studies (Tracey.Lauriault@carleton.ca) 

Team

• Mohamed Ibnkahla, Professor, CISCO Chair in the Internet of Things & Director 
Internet of Things Lab, Department of Systems and Computer Engineering 
(MohamedIbnkahla@cunet.carleton.ca)

• Zied Bouida, Ph.D., PEng, SMIEEE, Senior Researcher, Cisco Chair Manager, Internet 
of Things Lab, Department of Systems and Computer Engineering (Arrangement & 
Description) (ziedbouida@sce.carleton.ca)

• Jim Suderman, retired archivist, considerable archival and program management 
experience in the public sector (Jim Suderman (jgsuderman@gmail.com) 

• Sanja Seljan, University of Zagreb, Faculty of Humanities and Social Sciences. 
(sanja.seljan@FFZG.HR)  

• Chris Trainor, (he/him), Head, Archives & Special Collections, MacOdrum Library, 
Carleton University (ChrisTrainor@cunet.carleton.ca)
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