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The modulation capability of the proposed sensor nodes has been demonstrated through 

the integration of commercial vibration sensors. For structural health monitoring, there are 

different indicators of more concern such as pH value, humidity and moisture level, and 

temperature. To measure these parameters, sensor designs that fit the proposed sensor nodes 

need to be developed. The design of these sensors within a small volume and with no external 

power source is very challenging. 

The overall performance of the wireless system relies heavily on the interrogator design. 

In this work, we have used off-the-shelf components to test the nodes and we have developed 

different antenna candidates. However, a complete integrated handheld interrogator radar unit 

has not been designed. The interrogator is required to have the capability to transmit a 

narrowband continuous wave (CW) signal and be able to process twice the frequency. The 

interrogator also needs to have the capability to extract the environment characteristics from the 

frequency response. In addition, an automated nodes localization capability is highly desirable. 

For this purpose, mechanical and electronic tuning can be incorporated. An important 

consideration of the interrogator unit is the isolation between the interrogation signal and the 

sensor return signal. This issue is one of the major communication range limitations and may 

limit the antenna choice. In order to improve the detection and the sensitivity, very narrow band 

filtering is required. These issues in combination may also introduce limitations to the design of 

a handheld interrogator. 
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