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My theme 

Human machine team

Existing works

H and M collaborate each with 
specific skills and expertise to 

achieve a common goal

METRICS
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HUMAN-AI TEAMING
A Research Agenda for Hybrid Intelligence: Augmenting 

Human Intellect With Collaborative, Adaptive, Responsible, 
and Explainable Artificial Intelligence

Z. Akata et al., "A Research Agenda for Hybrid Intelligence: Augmenting Human 
Intellect With Collaborative, Adaptive, Responsible, and Explainable Artificial 

Intelligence," in Computer, vol. 53, no. 8, pp. 18-28, Aug. 2020, doi: 
10.1109/MC.2020.2996587.
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THANKS
Do you have any questions?

jacopo.caratti@students.unibe.ch

Human

Machine

TEAM

HMT AGENTS

Pattern recognition
Machine learning

Reasoning
Optimization

Experience
Ethics
Laws

Social concerns
Collaboration

Flexibility

http://bit.ly/2Tynxth
http://bit.ly/2TyoMsr
http://bit.ly/2TtBDfr


2005 – 3 chess grandmasters lose against team Zacks of 2 
average players and an 3 computers
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GOAL

Think like no human has ever 
thought and process data like no 

machine has ever done.

TEAMING IS FUTURE

How can we amplify 
human intelligence rather 

than replacing it?
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RESULTS

Responsible
AI system operates 

ethically, considering its 
impact on society

Explainable
AI system provides clear 

explanations for its 
decisions and actions

Adaptive
AI system learns and 

evolves based on feedback 
and experience

Collaborative
H and M work together in a 
coordinated and synergistic 

way to solve problems

4 central properties required for 
hybrid intelligent systems

Gain deeper understanding of the subject
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HUMAN-CENTERED AI
Human-Centered AI: The role of Human-Centered

Design Research in the development of AI

Auernhammer, Jan. (2020). Human-centered AI: The role of Human-centered Design 
Research in the development of AI. 10.21606/drs.2020.282. 

Paper 2
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Limited Perspectives

H-AI INTERACTION

Rationalistic HUMANISTIC

Human seen as ‘cognitive machine’.
AI imitates human’s ability and solve 

tasks intended for humans.

Douglas Engelbart 
American engineer

John McCarthy
American computer scientist

AI is a problem-solving tool to 
advance human capabilities and 

conditions. 
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contribute to the development of 
Human-Centered AI?

backgrounds, needs, desires, ambitions, 
interests, irrational decision-making 

processes, lifestyles embedded in specific 
cultural contexts

Person

GOAL

• Human-Centered System (HCS)

• Social Design (SD)

• Participatory Design (PD)

• Inclusive Design (ID)

• Interaction Design (IxD)

• Persuasive Technology (PT)

• Human- centered Computing 

(HCC)

• Need-Design Response (NDR)
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RESULTs

Progress of ethical Human-Centred AI for 
society needs pan-disciplinary approach: 

technical challenge (rationalistic), beneficial 
technology (humanistic), and policies (judicial)

Crucial to involve people in the design 
of AI systems intended for humans

…vague ?
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METRICS
The machine as a partner: Human-machine 
teaming design using the PRODEC method

Boy GA, Morel C. The machine as a partner: Human-machine teaming design using 
the PRODEC method. Work. 2022;73(s1):S15-S30. doi: 10.3233/WOR-220268. PMID: 

36214030.

Paper 3
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Trust and collaboration are important 
concerns to assess HMT performance.

But how can we measure them?
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RESULTS

Effectiveness
Task completion, resource consumption, risk 
management, number of interactions

efficiency
Interaction time

reliability/robustness
Bugs

situation awareness/mental workload
Human workload index (may be 
complex to formalize)

Further analyse and adapt 
metrics to my experiment
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Limitations

Work in progress

metrics

HMT is a new fields, these 
are preliminary results 

Trust and collaboration must be 
adapted to HMT applications



“I am an artificial intelligence language model designed to 
communicate and assist in various tasks”

experiment
Decide how to assess and 

compare the performances 
of two chatbots

Boy GA, Morel C. The machine as a 
partner: Human-machine teaming 

design using the PRODEC method. 
Work. 2022;73(s1):S15-S30. doi: 

10.3233/WOR-220268. PMID: 
36214030.
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Thank you
Do you have any questions?
jacopo.caratti@students.unibe.ch
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