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The process of monitoring structures for the purpose of damage identification is known as 

structural health monitoring (SHM). Structural health monitoring requires knowledge of the 

undamaged state of the structure as a means of comparison, as well as continual comparison of 

periodic measurements. This can be separated into two basic categories: rapid event assessment 

and periodic lifetime monitoring. While rapid event assessment or External Request addresses the 

need to obtain data from a structure immediately following a significant event (such as an 

earthquake); periodic lifetime monitoring or steady state operation seeks to identify damage that 

accumulates over long periods of time [1]. 

The SHM is an excellent sample application for an energy harvesting wireless sensor network 

(WSN). The adoption of wireless sensor networks in advanced Structural health monitoring 

(SHM) systems has proliferated in the last few decades [2] due to their ability to operate reliably 

without human intervention in inaccessible areas. This has been made possible by the usage of 

wireless communication and environmental energy harvesters (EH) [3]. However, adopting an EH 

as the main energy supply limits the device's level of activity to the availability of energy in the 

environment. The most common energy source suited to outdoor SHM applications is solar 

energy, which is often inconsistent in its availability. 

A significant challenge in this type of system is the management and conservation of energy 

while maintaining the minimum level of QoS required by the particular deployment. The 

embedded SHM system must consume only as much energy as the energy harvester can collect 

from the environment [4]. Therefore, the task scheduler must ensure that task allocation is 

matched to the available energy. 

In order to achieve behavior, Kansal et al.[4] present a harvesting theory that uses duty cycling 

to account for changes in the harvested energy. But for many applications, duty cycling alone is 

not sufficient. Systems containing a variety of interdependent tasks require a more detailed task 

model. 

Moser et al. [5] present a simulation work in power management in EH systems using discrete 

service levels associated with specific rewards. The energy harvesting rate in the future K 'frames' 

is calculated using a predictor algorithm, and a definite set of "service levels" are formulated for a 

hypothetical workload. They use dynamic programming to select the optimal service level. While 

optimal, [5] demonstrate their solution with only one constraint (i.e. energy constraint) and not for 

a number of constraints acting upon the scheduler at the same time. Also, this work has not been 

extended to any practical application. 

The work presented by J. Steck et al. [6] also uses the concept of “discrete service levels”, 

where each level is associated with a “utility” value. This scheduler was applied for a Structural 

Health Monitoring (SHM) system. They designed an “iterative search” algorithm to meet the task 

deadlines with multiple performance constraints acting simultaneously. Different service 

thresholds are set and the energy availability is checked against these thresholds in order to vary 

task scheduling. The main limitation by setting discrete service levels is the under-utilization of 

the available energy. 
In this project, we attempt to develop a linear regression based algorithm that relates the 

energy consumption, execution time and data accuracy to the number of tasks and their 
complexity. This model is then used to maximize the system performance with the constraint of 



energy availability. By using a linear regression based model, we hope to utilize all the available 
energy to improve the task accuracy and number of measurements performed. We also plan on 
incorporating a Dynamic Frequency and Voltage Scaling (DVFS) methodology to increase the 
efficiency of system energy utilization. 

In our results, we will compare our linear regression algorithm based task scheduler with the 
iterative search based task scheduler [6] in terms of average accuracy of a measurement, number 
of performed measurements and number of external requests that can be serviced. 
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