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Human Factors Modelling in a System 
Domain Perspective 
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Ø  Combat System (C/S) 
–  System that performs combat mission on a naval military unit, 

employing an integrated suite of sensors, weapons, and C4I 
capabilities; 

Ø  Human Factors 
–  Set of disciplines that define human constraints in the design of 

a system; 
Ø  Model 

–  Human factors studies’ results become part of the System 
functional Model; 

Ø  HCI Fast Prototyping  
–  From System Model a preliminary version of Human computer 

Interface panels 
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Human Factors in System Engineering 

Ø  Human Factors is a group of disciplines that are subdivided in 
three branches: 

–  Human Factors Science : The science of understanding the 
properties of human capability.  

–  Human Factors Engineering : The application of this 
understanding to the design, development and deployment of 
systems and services.  

–  Human Factors Integration : The art of ensuring successful 
application of Human Factors Engineering to a program 

Ø  Human factors involves the study of all aspects of the way humans 
relate to the world around them, with the aim of improving 
operational performance, safety, through life costs and/or adoption 
through improvement in the experience of the end user.  



Importance of Human Factor Design 

Ø Human Factors Design has seen increase interest in 
Naval Applications due to  

–  Reductions of embarked Crew Member 

–  Increasing of equipments and capabilities for 
flexible missions employment of modern multi-role 
ships. 

–  The acceptance of the whole integrated system is 
based on Usability assessment by the operational 
Navies member. 
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Usability Attributes 

–  Important Usability attributes to be reached in 
Naval Systems: 

§ Learnability,  
§ Efficiency,  
§ Memorability,  
§ Robustness,  
§ Satisfaction 
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Human Computer Interaction Design 

 
Ø  The key idea of Human Computer Interaction design is to bring the 

computers/systems/applications closer to the user by making them 
more usable. 

Ø  Key Questions: 
–  User (cognitive and physical capabilities) -- Who ? 
–  Technology -- By ? 
–  Usability -- How ? 
–  User’s Tasks -- What ? 
–  Context of Use -- Where ? 



System Complexity 
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From Ship Crew to CMS Operator Role 

Ship Crew  organizzation View CMS Operator Role View 
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Human Factors and System Views 
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Human Factor Model  Vs System Model  
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Task Allocation to Human Action & Operator Roles 
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Model Combat System Operator Role Definition 
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System Requirement Development Views  
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HCI Fast Prototyping:  
Model Driven Approach 
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Benefits in the Project phases 

•  Design Phase:  
     -Consistent Check of HCI Data and System Data. 
     - Balance among information layout display and system information 

constraints 

•  Development Phase: 
-HCI preliminary fast prototyping. 
- HCI prototyping with integrated Interface Requirements System. 

•  Integration Phase: Follow the Operator action from the Display 
Interface to the C/S message exchange and CMS Service calls. 
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Benefits on Operator Workload studies 
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Conclusions 

Ø  Integration of Human Factors View into a unique System 
Model has brought a lot of benefits such as data consistence 
and Fast prototype generation. 

Ø Model the Human Factors aspects had made possible to 
automatically generate the project documentation with time 
redaction. 

Ø  In System Integration phase it has been possible to verify the 
functional chains 

Ø  The unique model increase thanks to the relationship the 
efficency and the system reuse. 
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