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H S I :  A  M A T T E R  
O F  A D A P T A T I O N  

• Adaptation of technology to humans and organizations

• Adaptation of organizations to technology and humans

• Adaptation of humans to technology and organizations 
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S O C I O L O G Y

A social science  

• Studies human societies, their interactions, and the processes that preserve and change them. 

• Examines the dynamics of constituent parts of societies such as institutions, communities, populations, 

and gender, racial, or age groups. 

• Studies communities and organizations to better understand their internal and external 

interdependencies and properties.

Encyclopædia Britannica, 2021
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T H E  S H I F T  F R O M  S I N G L E  A G E N T …

                                                …  T O  M U L T I - A G E N T
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2 1 S T  

C E N T U R Y  

A P P R O A C H

Human Systems Integration

Human-Centered Design (HCD)
Systems Engineering (SE)
Digital Human-in-the-loop Simulation
Artificial Intelligence & Data Science
Organization Sciences 
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T A N G I B I L I T Y :  S Y S T E M I C  A T T R I B U T E S

• Complexity à separability, interconnectivity, collaboration, trust, …

• Maturity à TRLs & HRLs & ORLs

• Flexibility (design & operations) à safety nodes, reversibility, FlexTech, …

• Stability/Resilence à passive vs. active, resilience, crisis management, …

• Sustainability à design rationale, knowledge management, …

Shared situation awareness
Cooperative decision-making
Harmonized risk taking
Trust and collaboration

+ Social Factors
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S E P A R A B I L I T Y
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R E A D I N E S S  L E V E L S
ORL-0 First principles where potential organizational models are 

explored.
ORL-1 Goal-oriented research that requires making choices from first 

principles to practical fully digital organizational setups

ORL-2 Proof of principle development, and active R&D is started in a 
virtual environment

ORL-3 Virtual agile organizational prototype development and first 
HITLS (virtual HCD)

ORL-4 Proof of organizational concept development using concrete 
scenario-based design from fully virtual to more tangible 
environments

ORL-5 Assessing organization capability in terms of authority sharing 
(responsibility, accountability and control), trust, collaboration 
and coordination, for example

ORL-6 Real-world use-case tests in a wider variety of situations - 
tangibilization continues

ORL-7 Practical integration with respect to criteria such as safety, 
efficiency and comfort, at various levels of granularity of the 
organization – tangibilization continues

ORL-8 Readiness for effective implementation on a real site (fully 
tangible) based on personnel feedback for deployment approval

ORL-9 Deployment involving both personnel and real machines

Technology

Human

Organizations

©  G U Y  A .  B O Y  –  S O C I O E R G O N O M I C S  –  I E A  H S I  T C  –  M A R C H  1 9 ,  2 0 2 6 1
0



W H A T  I S  A  S Y S T E M ?  

Interconnected System of Systems

Isolated
System

Input Output

SystemHuman
can be

can include
Machine

can be

can include

Structure

has

Function

has

Cognitive
can be

Physical
can be

Physical
can be

Cognitive
can be

Systems include Humans and Machines…
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S Y S T E M  =  S T R U C T U R E  +  F U N C T I O N  

Interconnected Structures of StructuresInterconnected Functions of Functions

Overlapping Functions of Functions

Emergent Functions

Emergent Structures

Shared situation awareness
Speed & precision
Resilience
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Shared situation awareness
Speed & precision
Resilience

Interconnected Structures of Structures

Overlapping Functions of Functions

Emergent Functions

Emergent Structures

Shared situation awareness
Speed & precision
Resilience

S Y S T E M  =  S T R U C T U R E  +  F U N C T I O N  
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S Y S T E M I C  I N T E R A C T I O N  M O D E L S …  

                                 …  A N D  A U T H O R I T Y  S H A R I N G

Cooperation

Mediation
Supervision

Knowledge

Autonomy
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T O W A R D  

A N  O N T O L O G Y  

F O R  

S O C I O E R G O N O M I C S
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A  F E W  E X A M P L E S O F  S O C I O E R G O N O M I C S  R E S E A R C H

• Health sociotechnical system

• Future combat air system

• Virtual air traffic control tower

• Small nuclear reactor

• Oil-and-gas telerobotic systems

• …
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S O C I O E R G O N O M I C S …  A  F E W  T A K E A W A Y S

• Strongly based on social science disciplines and HSI

• Expands traditional corrective ergonomics

• Longer-term sociotechnical systems sustainability than short-term quick gains optimization

• Investigates human or machine agents’ social behavior and interactions in work environments

• Personality, trust, collaboration, individual and collective performance in a real-world sociotechnical environment

• Group dynamics, social performance, change management, and organizational safety, performance & well-being

• Informs engineering stakeholders during the whole life cycle of a sociotechnical system (STS)

• Considers holistic STS evolution, continuously or disruptively

• Adapts systems’ structures and functions toward sustainable HSI validity (i.e., economically, environmentally, and societally)

• Focuses on collaborative work environments, shared situation awareness, group decision making, organization design and management, 

life-critical systems, cooperative and competitive agencies, mutual trust (intersubjectivity), human machine teaming, etc.
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R E F E R E N C E S  F O R  T H I S  

P R E S E N T A T I O N

• Cognitive Function Analysis

• The Handbook of Human-Machine Interaction

• Orchestrating Human Centered Design

• Human Systems Integration

• Design for Flexibility

• Risk taking, Prevention & Design

• … be curious!
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Guy André Boy

Orchestrating Human-Centered Design

Orchestrating 
Human-
Centered 
Design

Guy André Boy

Computer Science

Orchestrating Hum
an-Centered Design

The time has come to move into a more humanistic approach of technology and 
to understand where our world is moving to in the early twenty-fi rst century. Th e 
design and development of our future products needs to be orchestrated, whether they 
be conceptual, technical or organizational. Orchestrating Human-Centered Design 
presents an Orchestra model that attempts to articulate technology, organizations and 
people. Human-centered design (HCD) should not be limited to local/short-term/linear 
engineering, but actively focus on global/long-term/non-linear design, and constantly 
identify emergent properties from the use of artifacts.

Orchestrating Human-Centered Design results from incremental syntheses of courses 
the author has given at the Florida Institute of Technology in the HCD PhD program. 
It is focused on technological and philosophical concepts that high-level managers, 
technicians and all those interested in the design of artifacts should consider. Our 
growing soft ware -intensive world imposes better knowledge on cognitive engineer-
ing, life-critical systems, complexity analysis, organizational design and management, 
modeling and simulation, and advanced interaction media, and this well-constructed 
and informative book provides a road map for this.

 Boy

9 781447 143383

ISBN 978-1-4471-4338-3

• To appear in April 2026

• About 45 chapters (link)

• 16 countries

• 630 pages

©	Guy	A.	Boy	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 					19

https://www.flextechchair.org/Handbook-STS-HSI/home/contents.html


T H A N K  Y O U …
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