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Mobile devices bring computing power to personnel in any location. By leveraging 
their mobility factor, we can deliver visualization and data exploration solutions to 
problems that require on-site analysis where traditional desktop solutions are 
impractical. Typically, mobile visual analytic solutions are useful for in-field 
personnel, such as emergency responders and investigators. Emergency responders can 
take advantage of mobility coupled with wireless connectivity to

 

be situationally

 

aware. These devices can also be used to communicate and collaborate among field 
personnel. Real-time situational updates enable personnel to make critical decisions 
intelligently and rapidly in the wake of emergencies. Additionally, in-field

 

 
investigators, such as network analysts and diagnostic personnel, can leverage the 
advantage of real-time connectivity and readily available computing power to 
interactively explore, analyze and diagnose situations directly in the field. The goal of 
this work is to explore the challenges in creating compact and interactive visualizations 
supported by limited mobile hardware on devices ranging from TabletPCs

 

to

 

 
PocketPCs, PDAs and cell phones. 

We have developed three systems –

 

NetworkVis, InfoStar, and MobileVis

 

–

 

that

 

 
address these issues. NetworkVis

 

is an OpenVG-based real-time scalable network 
monitoring and visualization system developed for Windows mobile

 

devices. Infostar

 

is a flash-based interactive, real-time visualization application that provides venue and 
schedule information to conference attendees. MobileVis

 

is an OpenVG-based 
interactive illustrative visualization and analysis system for inspecting, maintaining, 
and repairing complex three-dimensional structures, including building and mechanical 
assemblies.  

Benefit:

 

PURVAC has 
developed mobile visualization 
and analytical systems  to 
provide network analysts and 
diagnostic personnel with rich 
interactive and exploratory 
tools to help monitor network 
traffic, investigate incidents, 
and perform repair and 
maintenance work in the field.

Screen shots of two example mobile visual analytic systems (NetworkVis

 

(Left) and 
InfoStar

 

(Right)) for in-field visualization and analysis.
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Mobile Visualization and Analytics

 

We have developed two mobile visualization systems that 
are especially useful for in-field investigative analysis and 
diagnostic tasks. The first system, NetworkVis, is a real-time 
network and sensor data visual analytics system designed to 
run on mobile devices such as PDAs, PocketPCs

 

and cell 
phones. Through remote data access to the server, the system 
provides real-time situational updates. It integrates data from 
multiple sources to provide time-synchronized visualization 
to the user. Vector graphics enables scalable visualization to 
support devices with varied resolutions ranging from

 

 
traditional desktop displays to VGA and QVGA displays on 
portable devices. It employs data abstraction techniques such 
as grouping, filtering, visual metaphors and details-on-

 

demand to display all relevant information without

 

 
overwhelming the users. It also supports analytic tasks

 

 
through functions such as temporal browsing, statistical data 
compilation from the traffic data and interactive data 
exploration. 

The second system, MobileVis, enables the in-field 
examination and analysis of complex mechanical and 
structural models, from mechanical assembly to critical 
infrastructure and building structures. Through interactive

 

 
graphical illustration, the system provides inspection,

 

 
viewing, and animation of   interior structures of 3D models, 
as well as viewing pre-recorded assembly, disassembly or 
navigation animations on mobile devices. We have 
developed illustrative rendering techniques to work within 
the limited capacity of mobile devices while clearly showing 
important structures of the complex models in easily

 

 
understood formats. These techniques support navigation,

 

 
examination, repair, assembly and disassembly procedures. 

Evaluation and Impact
The NetworkVis

 

system was deployed at Purdue’s football 
stadium during home football games. From data collected 
over the wireless network, our system could identify 
congested nodes and video traffic patterns.  Attendees could 
replay key plays and view game statistics while network 
analysts tracked any issues occurring in the network.  
Feedback from attendees and network administrators was 
extremely positive.

Another area in which we have applied mobile analytics is 
in-field repair and maintenance of mechanical structures.  
The MobileVis

 

system was developed to provide interactive 
3D renderings with animations showing the configuration of 
various items, from simple structures and building to 
complex aircraft assemblies.  Our illustrative rendering 
techniques allowed users to quickly search for specific parts 
and find structures of interest using PDAs and cellphones. 
These techniques provided novel data abstraction methods, 
allowing for better comprehension of complex tasks.  
Techniques including silhouette views, ghosting and 
magnification have been analyzed with respect to aiding the 
identification of parts in a given structure.  These tools have 
shown improvement over basic renderings. Work is currently 
being done on the abstraction of large scale schematic 
diagrams to small scale mobile devices.

These tools have demonstrated that the display of complex 
mechanical structures, building floor plans and abstract 
realtime data can effectively be analyzed on mobile devices 
using our new technology. This improved capability can be 
used by emergency responders, border security personnel, 
and critical infrastructure security and response personnel to 
increase their effectiveness in the field.

(From left to right) Fig 1: Mixed mode rendering of a jet engine

 

on a tablet PC. Fig 2: Outline rendering of a V8 engine 
dataset in MobileVis. Fig 3: Video access information visualization. Fig 4: Network access information visualization in 
NetworkVis

For more information, contact:

 

Dr. David S. Ebert, ebertd@purdue.edu
http://www.purvac.org
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