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Multi-parameter tracking is a reliable approach for monitoring 
patient conditions, but traditional hospital systems are bulky and 
require frequent adjustments. This project proposes a sensor 
ensemble integrated with a microcontroller for efficient, automated 
patient monitoring with minimal intervention.

All three sensors were fitted into an elastic band and tested. We 
observed that all three sensors in the ensemble successfully 
transmitted collected data, and that all of the data was coherent with 
the physical conditions of the subject.

The developed system offers a simple yet effective solution for patient 
monitoring, particularly in settings lacking advanced equipment. By 
wirelessly tracking body temperature, breath rate, and electrolyte 
profile, it provides essential data for assessing patient stress and 
overall health, improving accessibility and patient comfort.

Future work emphasizes printing CNT sensors directly onto elastic 
bands for better integration and flexibility, improving motion 
resistance and usability. Additional goals include wireless modular 
designs, energy-efficient power sources, advanced analytics with 
machine learning, and expanded parameters for comprehensive 
monitoring. Custom adaptations will enhance application-specific 
performance.
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Our ensemble includes a temperature sensor, a stretch sensor and a 
galvanic skin resistance sensor. The temperature sensor and the 
stretch sensor were fabricated by stencil printing CNT ink and Carbon 
black respectively onto a paper substrate. CNT is sensitive to 
temperature and has a negative temperature coefficient while carbon 
black exhibits a measurable change in conductivity under varying 
levels of the temperature sensor’s resistance was recorded across a 
range of temperatures to evaluate its sensitivity and performance. The 
resistance of the stretch sensor was measured as the paper substrate 
subjected to elongation. The GSR module’s response to varying levels 
of perspiration was tested. With the results obtained during testing, 
the ensemble was standardised to report on basal body temperature, 
breath rate, skin conductivity- to measure perspiration rate.



The collected data is transmitted to a smart device by a Bluetooth-
enabled microcontroller. 
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Figure 2: Side View of Sensor Ensemble 


