


network. Subsguently analystawvere able toquickly recognke
deviations fromthe expected nebrk profile.
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Figure 2: An interactive network analysis application built by
domain experts using ProDV.

We also povided cluster analysis capalities using an
interactive nodagyraph. This ablwed analystsa discover graps
of nodes that & significant mtwork traffic between them, ad
thus verify exgcted results nder varying egrees of netark
load and otheranditions.

3.2  Engagement Analysi s

Engagement datfrom simulaéd kinetic enggements involvig
direct force, suh as firing weapons, was s in our secnd
example. We provided multi-dimensioal visualizaton
capabilities in ke form of a peallel coordinag plot and a rai@l
chart depicting the weapon, shooter, andtarget of eeh
engagement. letesting behawars became eagildetectable usg
this analysis tehnique. For gample, when imulation players
were colored amrding to theiraffiliation, friendly fire incidents
were easily disgned. Analystsalso used thearallel coadinate
plot to validate gpected resultdor different wepon types.

We provideda spatial visualiation of nonkinetic interactios
such as messagransmissiondetween nodesThis visualizatn
provided the cpability to view where certairexpected netark
interactions tok place. The xample in Figue 3 was usedo
conduct detailednessage threaghalysis.

Figure 3: Non-kinetic engagement analysis. Example shows
successful completion of a message thread by stationary and
moving players.

3.3 COP Currency

We implementd a custom visal analysis cagbility defined by
our expert usersThe goal wado identify carelationsbetwesn
increased netw& latency andhe currency of glayer's comnon
operating pictue (COP). Wedisplay a graplof a use-definec

COP arrency metricalong with ageospatial visudzation that
allows the user to vigalize thepergective of a spafic player.
Only one perspectivean be displaye at a time, ad the display
showsthe perceivedrad actual positins. The examgin Figure 4
showsa low point of COP currency foa particular gyer.

Figure 4: COP currency visualization. Circles indicate actual player
locations, diamonds indicate perceived locations.

3.4  Sensor Perf ormance Anal ysis

We developed sevetavisual analyis methods foridentifying
anomdies and conduing detailed adysis of sensoperformance
by combining traditional and new tehniques. Usinghe custom
techngue shown in Fyure 5, analystwere able taeasily detect
anoméous temporal ensor patternsrbm large datas involving
multiple spatial sense recorded owemultiple days Additional
analysg techniquesenabled the dentification of anomalous
spatialsensor data angdata collectiorerrors.

Figure 5: Example of custom temporal pattern analysis
visualization. Triangles indicate periods between signals.

4 CONCLUSION

We hare shown howProDV has ber designed andeveloped to
suppot multiple anaysis modes withn a specific coomunity via
several distinct usecases. We remtly implemeited several
collaborative analysidfeatures incluohg annotationand content
sharirg, and are contiuing our workby evaluating e long-term
effectiveness of usinthis approacha enable collab@tive visual
analysé activities witlin this commuity.

5 REFERENCES

[1] S.K. Card, J. D. Mckinlay, and B. 8hneidermanReadings in
Information Visualtation: Using Vison to Think Morgan
Kaufmann, 1999.

[2] E.H. Chi, "A taxoromy of visualizaton techniques usg the data
state reference mad," in Informatian Visualization, 200. InfoVis
2000. IEEE Sympasm on 2000, pp69-75.

[3] T. Green, W. Ribaky, and B. Fisher'Visual analyticsor complex
concepts using a lman cognition mdel," in Proceedigs of the
2008 IEEE Symposim on Visual Anlgtics Science ahTechnology
2008, pp. 21-23.

[4] D.A.Keim, F. Massmann, J. Schnéggwind, and T. Sweck,
"Monitoring Netwak Traffic with Ralial Traffic Analyzer," in
Visual Analytics S@nce And Techihagy, 2006 IEEESymposium
On, 2006, pp. 123-28.



