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https://www.scienceathome.org/games/crea-blender-sdg/
https://mgmt.au.dk/center-for-hybrid-intelligence/


AARHUS UNIVERSITY
DEPARTMENT OF MANAGEMENT

MARIE CURIE ITN 2017-2021, AU-LED OUTREACH 
TRAINING, 15 EUROPEAN GROUPS

Quantum-enhanced Sensing 
via Quantum Control

Read much more here: 
https://arxiv.org/abs/2103.03109

See more portfolios at: 
https://qusco-itn.eu/outreach
3/

Infographics Games/simulations

Outreach porfolio

https://qusco-itn.eu/outreach-3/
https://qusco-itn.eu/outreach-3/
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AI VS GENERATIVE AI

https://www.linkedin.com/pulse/generative-ai-vs-traditional-whats-
better-david-sweenor-lg16e/
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https://ourworldindata.org/brief-history-of-ai

GENERATIVE AI, IT’S NOW OR NEVER!
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THE LATEST FROM OPEN AI

https://openai.com/index/hello-gpt-4o/

https://openai.com/index/hello-gpt-4o/
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CHATGPT VISION IS NOT AVAILABLE YET –
BUT TRY MY CHATGPT PHONE CHALLENGE

15 minutes in Berlin airport

Directions

Healthy food

SoMe
Emails

Take pictures
Ask questions
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GPT POWER WAR-GAMING

https://medium.com/data-driven-fiction/gpt-battlefield-with-
palantir-aip-the-beginning-of-data-driven-warfare-3484cd85d799

Every large 
corporation will be 
developing virtual 
assistants tapping into 
their knowledge base 
and workflows.

+100 mio user each

https://medium.com/data-driven-fiction/gpt-battlefield-with-palantir-aip-the-beginning-of-data-driven-warfare-3484cd85d799
https://medium.com/data-driven-fiction/gpt-battlefield-with-palantir-aip-the-beginning-of-data-driven-warfare-3484cd85d799
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THE CROSS ROAD OF HUMANITY

“Whereas autonomously operating AI-agents will certainly continue to 

astound, such technologies in the hands of creatives and business 

domain experts will offer endless avenues of innovative potential.”

vs

"One of the challenges in the 
future will be how do we find 
meaning in life if you have a 
magic genie that can do 
everything you want.“
https://www.businessinsider.com/elon-musk-rishi-sunak-
interview-best-quotes-ai-robots-2023-11?r=US&IR=T
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WHY ELON IS RIGHT AND WRONG

Humanity using 
technology to stay 
relevantToday: humans beat AI on 

the most complex tasks
AGI: AI can outperform 
unaided humans on all 
tasks

HI: humans innovating 
with AGI

https://arxiv.org/pdf/2312.00164

https://arxiv.org/pdf/2312.00164
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https://olivermolander.medium.com/gartners-ai-hype-cycle-way-passed-its-due-
date-and-are-we-entering-a-classical-ml-winter-7c09041c72c4
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THE THREE LAYERS OF HYBRID INTELLIGENCE
Human-AI interface

• High degree of automation AND human control

• Beyond augmentation, explore synergies

Organisation

• Design for upskilling rather than deskilling

• Psychological safety through HI-vision and narrative

• Democratization of AI innovation

• Business process and model innovation through balance of 
machine prediction and human judgment

Society

•Use case should provide example of positive Future of 
Work for Humanity
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HI BUSINESS MODEL INNVOATION: IKEA CHATBOT, 
RESKILLING AND VALUE INNOVATING

https://www.reuters.com/technology/ikea-bets-remote-interior-
design-ai-changes-sales-strategy-2023-06-13/

• 8,500 call center employees upskilled as interior design 
advisers since 2021

• 3.3% of total 2022 revenue (1.3bio€) comes from 
remote interior design channels
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IN-BETWEEN TIMES: MASSIVE DEPLOYMENT 
FAILURES IN EARLY PHASES OF TECHNOLOGY 
TRANSFORMATIONS

Innovators dilemma in in-between times

Decade long in-between times

Point Solution
A point solution improves an existing procedure
and can be adopted independently, without 
changing the system in which it is embedded.

System Solution
A system solution improves existing procedures or 
enables new procedures by changing dependent 
procedures.

vs

vs
prediction

judgement
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IN-BETWEEN TIMES: MASSIVE DEPLOYMENT 
FAILURES IN EARLY PHASES OF TECHNOLOGY 
TRANSFORMATIONS

Innovators dilemma in in-between times

Decade long in-between times

Point Solution
A point solution improves an existing procedure
and can be adopted independently, without 
changing the system in which it is embedded.

System Solution
A system solution improves existing procedures or 
enables new procedures by changing dependent 
procedures.

vs

vs
prediction

judgement

Process
innovation

Business model 
innovation
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I CAN’T PREDICT YOUR KILLER APPLICATION

But your employees could – so focus on building human capital

What are your employees going to do with the time you free up 
with generative-AI?
• Be able to do more of the same faster
• Innovate your value generation process
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INNOVATING WORK FLOWS WITH GEN-AI
HOW DO WE AVOID GETTING LAZY?

Ida Bang Hansen, CHI master thesis ‘23 

Example:
Building design and 
construction 
workflow



How to build GenAI 

applications
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IDEATION: PERPLEXITY-IT RATHER THAN GOOGLE
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YOUR CHATGPT TUTOR

You are CFO. And I am your student whom you must pass 
on your knowledge and expertise. In a series of sessions, 
you have to fulfill this duty and see that I have mastered 
corporate accounting. Start by introducing a number of 
topics for me to see which ones i know and thereby 
determine my level. then proceed to provide me with some 
learning material and a question to check if i understood it. 
plan the session into x steps (where you determine the 
necessary number of steps, x) and always show me my 
progress. During training, only present me with one 
question/challenges at a time. End by giving me tests that I 
would encounter in the real world.
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GPT STORE

Creating a custom GPT does not require tech-skills!
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THE 4-5 STEPS TO YOUR GREAT GPT

1: browse 
GPT store

2: select a 
good GPT

3: ”steal” 
instructions

3: create your own
GPT

4: insert into
”instructions” 
field of your
own

5: (optional) 
upload files
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THE 1 MINUTE CHATBOT CHATBASE.CO
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AN EUA-CDE WEBSITE CHATBOT
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ADDING EXTRA DOCUMENTS

https://shorturl.at/ZBPE9
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CONCRETE DEVELOPMENT EXAMPLE: 
CHATBOT TRAINING

prediction judgement
Humanistic-ML iterative 

development

Real world case: adding 
information to technical 
drawings according to 
updated ISO standards
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PROMPT ENGINEERING INTRO



Prompt engineering Prompt curation

How can you cover you need for…

Case-by-case expert prompting 
assistance

Fostering sharing of knowledge: 
1. Prompt library
2. Prompt of the week
3. Prompt usage statistics
4. …
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HR: JOB POST CREATION

Upload 
database

Insert new job 
title

Find related
jobs (similarity

search)

Pull our
common task 
characteristics

User selects
relevant ones

Find relevant 
candidate

requirements
(co-occurence

grouping)

Upload 
previous
jobpost. 

Autofill details

ChatGPT custom GPT



How to build a GenAI 

empowered organization
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HI PARNTER/TEST ORGANIZATIONS
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Who What How What-not

A 2-PAGE FRAMEWORK FOR GENAI CHANGE MANAGEMENT

Download paper here

Frontiers in Artificial Intelligence and Applications, 
DOI: 10.3233/FAIA240228 (2024)

https://public.3.basecamp.com/p/Mxha1gwHygn6qRHCRQqnUaCL
https://ebooks.iospress.nl/volumearticle/68045
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5 CONCRETE PIECES OF ADVICE

1: IDEAS, GenAI (ChatGPT) can assist on anything but cannot do

everything

2: AMBITION, To succeed in a genAI transformation you should be 

unambitious about your use cases and ambitious about your vision.

3: Augment, Automation has to work 99% of the time, advice 33%.

4: DE-COMPLEXIFY POCs: ”We spend 95% of the effort hooking up 

databases and services when testing first LLM prototypes”, CIO of a major Danish 

production company

5: TECH-DIVERSIFICATION: ”Microsoft copilot studio is a ship being

built. Features that work one work may stop working the next”, LLM-application 

developer in another major Danish service provider company.
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THE THREE CHALLENGES OF 
MAKING AI(HI) WORK

1. (No-code) HI-product 
development

2. Getting everyone on board 
– HI change management

3. Designing an AI 
strategy/vision

Human 
exoskeleton

organizational 
exoskeleton
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Process/change management:

▪ Internal and external communication of the HI vision (eg HI inspirational talk)

▪ Casual Inspirational talk about chatGPT possibilities at home 

▪ Existing human capital/skills mapping to monitor up- and deskilling

▪ Employee led HI experiments / incubation support

▪ Prompt engineering upskilling

▪ Prompt library (maintenance + awareness, eg prompt of the week)

▪ Prompt engineering + core technology (GPTs, image, video…) exploration champions / change agents

▪ Cross departmental HI collaboration sessions

▪ Work flow analysis sessions

▪ …

Strategy

▪ Leadership generative AI upskilling

▪ HI vision for company (upskilling and value-generation innovation)

▪ Strategic HI integration roadmap, incl GenAI experimentation targets and timeline + GenAI scale-up 
objectives

▪ Data security guidelines allowing for experimentation

▪ GenAI Innovation Fund, Ressource allocation (eg subscriptions for experimentation) + Time allocation
(exploration)

▪ In-house versus enterprise solutions (copilot, salesforce…)

▪ Organizational structure optimization incl hiring strategy (prompt engineers + curators vs application 
developers) and cross-functional steering

▪ Deciding to own the genAI/HI narrative within the industry

ELEMENTS OF A HI-GENAI TRANSFORMATION
Product experimentations (no code):

▪ Email/SoMe/report content generation

▪ Image/video generation

▪ Website chatbot, factual reproduction

▪ Website chatbot, value injection

▪ Internal knowledge hub /document chatbots

▪ chatGPT base prompting/skinning

▪ GPT training and personal development

▪ Automated meeting summaries

▪ Manual content analysis/classification

▪ …

Product experimentations (tech support):

▪ GPT-API connection

▪ External (Zapier) actions

▪ Power Apps

▪ …

Product experimentations (enterprise solutions):

▪ Microsoft co-pilot

▪ Salesforce Einstein-GPT

▪ OpenAI enterprise

▪ Google Workspace, Duet AI

▪ …



AARHUS UNIVERSITY
DEPARTMENT OF MANAGEMENT

THE THREE CHALLENGES OF 
MAKING AI(HI) WORK

1. (No-code) HI-product 
development

2. Getting everyone on board 
– HI change management

3. Designing an AI 
strategy/vision

Human 
exoskeleton

organizational 
exoskeleton

GEN-AI transformation dream: 
employees upskilling themselves @home
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THE THREE CHALLENGES OF 
MAKING AI(HI) WORK

1. (No-code) HI-product 
development

2. Getting everyone on board 
– HI change management

3. Designing an AI 
strategy/vision

Human 
exoskeleton

organizational 
exoskeleton

CEO launch talk 1:
“We are aiming for growth in revenue without 
growth in staff… current employees know our 
core values and culture, which makes them the 
best candidates to fill new job functions.” (no 
firings)

CEO launch talk 2:
“Our core skill set is the XXX. GenAI is 
perfectly suited to support and expand on 
these crucial employee skills” 
(augmentation, not replacement)

CEO launch talk 3:
“we launch our customer product 
selection marketplace to free up our 
employees to recruit new customers”
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PRESENTING COMPLEX NATURAL SCIENCE PROBLEMS AS GAMES

Computer science:
NP Hard Problems

Millenium Math Challenge:
Turbulence

Quantum Pattern Matching: 
co-creating high-Tc superconductivity theories

Quantum Physics Experimental control
J Jensen et al. PRR 2020

R. Heck et al. PNAS 2018

+250k players

https://www.scienceathome.org/games/the-alice-
framework/

https://www.scienceathome.org/games/quantum-moves-2/

https://www.scienceathome.org/games/network-game/

https://www.scienceathome.org/games/turbulence/ https://www.scienceathome.org/games/quantum-pattern-matching/

J. Rafner et al. Scientific Reports 2021

https://www.scienceathome.org/games/the-alice-framework/
https://www.scienceathome.org/games/the-alice-framework/
https://www.scienceathome.org/games/quantum-moves-2/
https://www.scienceathome.org/games/network-game/
https://www.scienceathome.org/games/turbulence/
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OPEN SCIENCE AS A TESTBED FOR HYBRID 
INTELLIGENCE

• Mapping Citizen Science Through the Lens of Human-Centered AI, Janet Rafner, Miroslav Gajdacz, Gitte Kragh, Arthur Hjorth, 

Anna Gander, Blanka Palfi, Aleks Berditchevskaia, François Grey, Kobi Gal, Avi Segal, Mike Walmsley, Josh Aaron Miller, 

Dominik Dellerman, Muki Haklay, Pietro Michelucci, Jacob Sherson, Human Computation, 9(1), 66-95. 

• A conceptual mapping of Collective Intelligence, Crowdsourcing, Human Computation and Hybrid Intelligence, J. Rafner, M. 

Gajdacz, D. Veraszto, J. Sherson, ACM Collective Intelligence Conference 2021

“Due to the unique participant-centered 
set of values and the abundance of tasks 
drawing upon both human common 
sense and complex 21st century skills, 
we believe that the field of CS offers an 
invaluable testbed for the development 
of HI and human-centered AI of the 21st 
century, while benefiting CS as well.”

https://doi.org/10.15346/hc.v9i1.133
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“COMPUTATIONAL” CLASSIFICATION OF CITIZEN 
SCIENCE PROJECTS

• Mapping Citizen Science Through the Lens of Human-Centered AI, Janet Rafner, Miroslav Gajdacz, Gitte Kragh, Arthur Hjorth, 

Anna Gander, Blanka Palfi, Aleks Berditchevskaia, François Grey, Kobi Gal, Avi Segal, Mike Walmsley, Josh Aaron Miller, 

Dominik Dellerman, Muki Haklay, Pietro Michelucci, Jacob Sherson, Human Computation, 9(1), 66-95. 

https://doi.org/10.15346/hc.v9i1.133
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QUANTUM HYBRID INTELLIGENCE

To understand the state-of-the-art in 
human-AI systems in quantum research and 
the potential for applying hybrid intelligence 
along each step of the research cycle.

To generate clear and actionable 
recommendations allowing researchers in 
the field to apply the techniques and ideas 
of hybrid intelligence to their systems (“5 
ways you can make your research hybrid 
intelligent”)

Hrvoje Kukina, Carrie Weidner, Mario Krenn, Christof Weitenberg, Renato Renner, Alan Aspuru.Guzik and Jacob 
Sherson, Mapping out human-AI interactions in quantum physics research, in preparation
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ML AND HYBRID INTELLIGENCE IN QUANTUM 
PHYSICS
Step 1: survey existing  ML-quantum papers Step 2: analyze human and ML workflows

Step 3: map ML contribution to the research cycle Step 4: scaling using GPT

Hrvoje Kukina, Carrie Weidner, Mario Krenn, Christof Weitenberg, Renato Renner, Alan Aspuru.Guzik and Jacob 
Sherson, Mapping out human-AI interactions in quantum physics research, in preparation
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