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Definitions 
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 (HF) 
–  Set of disciplines that define human constraints in the design of a 

system; 
Ø  Integrated System Functional Model (ISFM) 

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

Ø  HCI Fast Prototyping  
–  From System Model an automatically generated preliminary version of 

Human Computer Interface panels 
Ø  MODVis 

–  MODel  Visualization and Validation : a tool developed by Selex-SI for 
graphic and textual representation of System Model  
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Human Factors Design 
in Naval Applications 

 
Human Factors based design has seen increasing interest in Naval 

Applications due to : 
–  Reductions of embarked Crew Members. 

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

–  The acceptance of the whole integrated system is based on 
Usability assessment by the operational Navies members. 
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Human Computer Interaction  
Design 

Ø  The idea of Human Computer Interaction design is to reduce the 
distance between systems and the users by designing them to be 
usable. 

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



Usability Attributes 

Important Usability attributes to be reached in Naval Systems: 

•  Learnability,  

•  Efficiency,  

•  Memorability,  

•  Robustness,  

•  Satisfaction. 
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Human Views 

Human Factors in 
 System Engineering Approach 
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Integrated System Functional Model View Point  
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Human Factors and System Views 
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Human Factors Model  and  
System Model  
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Human Factors Modelling Overview 
Role Definition and duty 

Ship Crew Organization 

Role To/From Task multi-allocation 

Task Function Analysis 
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Sequence ISFM Messages 

HCI Prototype SysML model 

Activity 

HMI Act. Task Event 

Preliminary Prototyping 

From SysML Model to HCI Prototype  
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System Requirement  
Development Views  

NRT Manual initialisation 
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From PIM to PSM 
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HCI Panel in XML, .net, ILOG 
and Software framework, .doc 



MODVis in the System Process 
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MODVis	



MODVis 

•  ModVis is a .net application which generates software framework 
and HCI panels.   

–  ModVis can generate panels in XML format or in any other graphic format (e.g. 
IBM-ILOG, QT) providing the relevant  libraries. 

–  ModVis also provides documents (e.g. .doc files) and the software links to 
messages.  

•  ModVis prompts the systems engineer to log in as the desired role 
or as the operator of interest.  

•  ModVis queries the model and displays the actors who are part of 
the use cases. This process is dynamic and hence any addition/
deletion is consequently modified in ModVis. 

•  Modvis analyses the tasks, activities associated with the chosen 
operator and adds the appropriate buttons, panels.  

•  ModVis displays outputs on the associated HCI facility (e.g. Screen, 
MultiFunctionKeyboards).  

22nd Annual INCOSE International Symposium - Rome, Italy - July 9-12, 2012 21 



MODVis FrameWork  
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MODVis Operator View  
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MODVis Output (Console View)  
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MODVis Output (Tree View)  
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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 actions from the Display Interface to the C/S 
message exchange and CMS Service calls. 
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Conclusions 

Human Factors aspects inside the System Model allows to :  

•  Fast check on system data for consistency. 
•  Use automatic tools for Fast Prototypes generation (e.g. ModVIS) 

–  Support Software Requirements Specifications 
–  Receive early feedbacks for usability life-cycle 
–  Anticipate HCI SW development  

•  Automatically generate project documentation 
•  Verify the functional chains in Integration Phase 
•  Use of automatic SW test tools 
•  Exploit a key feature for re-use in similar projects 
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Questions and Answers 
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