
VU Research Portal

Agent-Based Analysis and Support of Human Functioning in Complex Socio-Technical
Systems
Mogles, N.M.

2014

document version
Publisher's PDF, also known as Version of record

Link to publication in VU Research Portal

citation for published version (APA)
Mogles, N. M. (2014). Agent-Based Analysis and Support of Human Functioning in Complex Socio-Technical
Systems: Applications in Safety and Healthcare. [PhD-Thesis - Research and graduation internal, Vrije
Universiteit Amsterdam].

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal ?

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

E-mail address:
vuresearchportal.ub@vu.nl

Download date: 24. May. 2023

https://research.vu.nl/en/publications/7ad580ff-c522-4132-a733-2a9ee1b56f36


English Summary 
 
AGENT-BASED ANALYSIS AND SUPPORT OF HUMAN FUNCTIONING IN 
COMPLEX SOCIO-TECHNICAL SYSTEMS: 
Applications in Safety and Healthcare  
 
	  
Have you ever thought about the complexity of the world in which we live and about 
the complexity of ourselves? And this world is becoming even more complex with the 
rapid development of information technology. Millions or billions of information 
processing stages are going on in our brain before we perform an action. Thousands 
of operations and many human and technical agents are involved while you for 
instance purchase a pizza via Internet or while you are travelling by plane. 
Understanding behavior of complex systems, for example complex socio-technical 
systems where humans interact with computers, is not a trivial task while it is crucial 
for improving human well-being and quality of life and work conditions. We need to 
understand socio-technical systems in order to predict and control their behaviour and 
in order to design better systems in future.  The current research has an aim to analyze 
the complexity of human behavior at different levels in two socio-technical domains: 
the computerized health behavior support domain such as computerized therapy, 
mobile lifestyle support and safety critical domains such as air traffic management 
and naval warfare. The former represents an example of human functioning in private 
life and the latter is an example of human functioning in critical and highly dynamic 
work environments. Both domains address human functioning in abnormal contexts: 
in the case of healthcare it concerns the life of chronic patients and in the case of 
safety critical domains it involves functioning of humans in highly demanding and 
dynamic circumstances. 
 
Complex systems can be described and analysed at different levels:  starting from 
very low levels, such as biological cells, atoms and even electrons, to higher levels, 
such as living organisms, populations, mechanical units and machines. However, the 
problem of connectivity between different types of descriptions and the challenge of 
bridging the levels still exist. A classical mind-body problem can be an example of 
this challenge. For instance, we know how neurons in a human brain work, but we 
don not know exactly how the mental properties of the brain emerge from the 
functioning of neurons at a low abstraction level.  
In	   this	   thesis	   methods	   for	   agent-‐based	   analysis	   and	   support	   of	   human	  
functioning	   in	   complex	   socio-‐technical	   systems	   have	   been	   addressed.	   The	  
methods	   are	   in	   accordance	   with	   a	   three-‐dimensional	   framework	   for	  
classification	  of	  agent-‐based	  models,	  and	  enable	  the	  modeler	  to	  develop	  models	  
at	  different	  abstraction	  levels,	  and	  to	  establish	  interlevel	  relations	  between	  those	  
models.	  Models	  of	  human	   functioning	  were	  created	  and	  analyzed	   in	   safety	  and	  
healthcare	  domains	  with	  the	  aim	  to	  provide	  support	  and	  recommendations	  both	  
at	  the	  level	  of	  the	  whole	  system	  and	  at	  an	  individual	  level.	  
	  
The	   main	   contribution	   of	   the	   research	   described	   in	   the	   present	   thesis	   is	   that	  
more	  insight	  was	  obtained	  in	  complex	  systems’	  behavior	  and	  behavior	  and	  roles	  
of	  humans	  in	  socio-‐technical	  systems.	  The main conclusion of the current research 
is that agent-based modeling proved to be a good approach for the analysis of systems 
in safety and healthcare domains where either complex dynamic relations are present  



or where cognitively complex human agents interact with technical systems in a 
complex manner. This type of modeling allows for the analysis of a system’s behavior 
at different levels of abstraction, both at a global and at a local level across the three 
dimensions.  
 
Many models described in this thesis can be potentially developed into real life 
ambient support applications that provide support to humans during their functioning 
in abnormal contexts, e.g. in highly dynamic environments such as aviation and 
modern warfare or in the disease management and healthcare domain. 
 
	  


