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Top-level overview of the HYDROSYS research system prototype, its usage, tasks and challenges. 
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Abstract representation of system components
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Main user tasks   Description System component 
   
Data acquisition  
Select site The selection of a site that exhibits a particular process causing 

environmental degradation. This task involves the outlining of the 
key parameters of the problem and defining the geographic 
boundaries of the site under observation.  

Possibly: base monitoring 
interface 

Setup sensors The selection of an appropriate location and setup of stationary 
environmental sensors and cameras to obtain hydrological / 
environmental data and imaging from the selected site.  

Sensor placement module, GSN 
simulation and modeling module, 
on-site sensors 

Maintain sensors The observation of the stationary sensors and associated systems 
sanity and there out forthcoming (mechanical) maintenance of the 
system.  

Sensor placement module / on-
site monitoring interfaces   

Manual sensing The usage of a mobile sensor to take manual probes at a site  Handheld display device 
(additional construction) 

Aerial capture The usage of an aerial vehicle for site reconstruction, including 
image capturing: the data is used to refine the digital terrain model 
and obtain both detailed textures and thermal imaging.  

Blimp system, real-time sensor 
data module  

   
Data storage and processing  
Prepare site and campaign  The process of gathering, ordering and preparing data that belongs 

to the selected site under observation. Site data can be used for 
different campaigns, and include the definition of user profiles used 
for specific user preferences and information filtering. This task may 
include the manual preparation of data from external sources 
(legacy data, terrain models), and the generation of physical models 
needed for the simulations.  

Base monitoring interface, static 
sources, network, GSN, GSN data 
quality control, GSN simulation 
and modeling, GSN real-time 
sensor data module  

Share data (C) The access of the shared information space, with the main purpose 
of selecting and sharing a particular piece of information between 
different users  

GSN sensor network system, 
network 

Data visualization and analysis  
Select data  The selection and download of specific data from the data storage 

needed for analysis, prediction making and solution finding of the 
outlined problem 

On-site monitoring interface, data 
selection module, SmartClient, 
network, GSN, tracking module   
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Select visualization type The selection of a specific visualization type (numeric, graph or 
overlay) to observe the data at hand. This task may include the 
organization of the different visualizations, possibly encompassing 
the refinement of its parameters 

On-site monitoring interface, 
visualization techniques, GSN   

Select simulation parameters The selection of simulation parameters for on-demand simulations, 
which might be required for selected visualization methods.   

On-site monitoring interface, 
Speculative modeling interface 
module,  GSN , GSN simulation 
and modeling module 

Analyze data (C) The analysis of environmental data in its actual context (on-site), 
viewing and comparing different data visualizations. This task 
includes the viewing of a site from different perspectives, possibly 
accessing and sharing remote camera footage.  

On-site monitoring interface, 
visualization techniques, 
collaboration module, remotely 
controlled cameras module, 
tracking module, GSN   

Outline problem (C) The outlining of the problem in a refined manner, taking a closer 
look at the initially defined problem parameters 

On-site monitoring interface, 
visualization techniques, 
collaboration module, GSN   

Make predictions (C) The making of predictions on how the environmental process at 
hand will progress over time, and what it affects. This task is based 
on the observed data visualizations and environment context.  

On-site monitoring interface, 
visualization techniques, remotely 
controlled cameras module, 
tracking module collaboration 
module, GSN   

Find solution (C) The process of finding and discussing a solution or procedure for an 
outlined problem.  

On-site monitoring interface, 
visualization techniques, remotely 
controlled cameras module, 
tracking module,  collaboration 
module, GSN   

Document (C) The usage of snapshots and text tools to annotate or report a 
specific observation or outcome. This process may include the 
quantification of damages to the site under observation.   

On-site monitoring interface,  
collaboration module, tracking 
module,  GSN,  

React (C) The process of enforcing a plan / solution, or checking its validity 
after enforcement.   

On-site monitoring interface, 
visualization techniques, remotely 
controlled cameras module, 
tracking module communication 
module, GSN   

(C) = particular communication actions / data sharing that benefit from co-operative work, both between on-site and with in office co-workers. 
During communication, the office worker may access similar functionality as the on-site worker by using the same interface modules.  




