


Basic Modeling StepsBasic Modeling Steps

Select an event source model, e.g., Gaussian 
random field.

Select a mobility model to describe the soldier’s 
movement.

E.g., Levy walk model can be used which 
indicates the heavy tailed distribution of moving 
distance.
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Basic Modeling StepsBasic Modeling Steps

Evaluate the distribution of OFF-period length 
by investigating whether the OFF length has 
high or low variability.

Evaluate the distribution of ON-period length 
by computing the volume of information from the 
observation at the soldier’s current location.  
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ExampleExample

Assume a group of soldiers are monitoring a physical 
phenomenon S, e.g., nuclear radiation in an area. 
The observations of the soldier at location (xi,yi) and 
location (xj,yj) are represented as Si and Sj.
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Event signal SEvent signal S
SSi,(i,(xxi, i, yyi) i) 

SSj,(j,(xxj, j, yyj) j) 
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The physical phenomenon is modeled as JGRVs at
each observation point as

where 
di,j = ||si – sj || denotes the distance between soldier i and 

j located at coordinates si and sj.
Kς(.) is the correlation model, which can be chosen from 

four groups: Spherical, Power Exponential, Rational  
Quadratic, Matern.
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ExampleExample

At location (xi,yi), the soldier can acquire a 
certain amount of information equal to 2H(Si)),,
where H denotes entropy.   

After the soldier travels a certain distance to 
the location (xj,yj), the volume of new 
information acquired by the soldier is 2H(Sj /Si).

Due to spatial correlation,2H(Sj /Si) is a function 
of distance between locations (xi,yi) and (xj,yj). 

ExampleExample

Mutual distance d between location (xi,yi) and 
location (xj,yj) follows pareto distribution

where b is the minimum value of d and α < 2 is 
tail index.

The distribution of ON-period length could be 
heavy tailed or light tailed based on the tail 
index of the mutual distance distribution.
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Research ChallengesResearch Challenges

Investigate whether the aggregated traffic of 
the commander has long range dependence. 

Investigate the relationship between Hurst 
function and spatial separation.

According to different mobility models and 
spatial correlations, construct different traffic 
models for the commander. 


