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Objectives LP FormulationObjectives LP Formulation

To find an optimal policy that maximizes the life of a biosensor 
implanted in the human body and keeps the temperature of biosensor  Our model consists of following main componentsp y p p
within the operable and safety zone

Our model consists of following main components.
State setwithin the operable and safety zone. State set
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Where, T: Temperature, E: Energy and W: Transmission energy., p , gy gy
To make sure that safety requirements of a biosensor are met the system will terminate if any of the following two constraints is true

P bl St t t
To make sure that safety requirements of a biosensor are met, the system will terminate if any of the following two constraints is true.
a) If temperature crosses a pre defined threshold T

Problem Statement a) If temperature crosses a pre‐defined threshold 
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Action set
The action set defines a set of possible actions that can be taken by the biosensor network. In our case, it is the number of biosensors inThe action set defines a set of possible actions that can be taken by the biosensor network. In our case, it is the number of biosensors in 
the systemthe system.
R d F tiA biosensor network consists of a set of surgically implanted  Reward Function

sensors in human body tomonitor its metabolism. Unit reward for successful transmission,    AaSswhereasR  ,,1,sensors in human body to monitor its metabolism.
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data to medical personnel.
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A biosensor dissipates heat when transmitting data which can Where Ps s (a) is the probability that choosing an action a when in state st will lead to state st+1.A biosensor dissipates heat when transmitting data, which can 
damage the surrounding tissues

Where Pst,st+1(a) is the probability that choosing an action a when in state st will lead to state st+1.
Objective functiondamage the surrounding tissues. Objective function
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Due to acute nature, biosensor network must perform its  subject to Constraints, p
functionality under safe‐for human conditions 1.     Sj

jia
Xa

ji
P

ja
X ,)( functionality under safe for human conditions.   Aa Si Aa jiajija ,

 li h b d d h ll i i 2 AaandSiX  ,0
So, a certain policy has to be devised that will maximize  2. AaandSi
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lifetime of a biosensor under safety constraints. Where, 0 < b < 1 is a discounting factor and aj can be chosen arbitrarily, as long as they are positive. In our model, we choose b = 0.9 and y j

aj = {1/number of initial states  j  initial states, 0 otherwise}.j { / j , }
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Figure 4: Expected network lifetime vs. maximum temperature for different values of E0.
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Figure 1: Steps to solve the modelFigure 1: Steps to solve the model
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Figure 5: Biosensors scheduling for number of states within the policy for different levels of T and E0. Figure 6: Policy CharacterizationT bl 1 Bi D i Figure 5: Biosensors scheduling for number of states within the policy for different levels of Tmax and E0. Figure 6: Policy CharacterizationTable 1: Biosensor Dynamics
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Figure 2: A patient with 3 biosensors implanted in his bodyFigure 2: A patient with 3 biosensors implanted in his body
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