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Abstract

This work entitled ‘Smart 

Shirt For Temperature Control 

and Other Biometric 

Measurements for Healthy 

and Safe Living’ has a main 

aim: The design and 

development of a hardware 

solution prototype that can be 

worn to carefully monitor 

heart rate and body 

temperature, alert when 

radical extremities in body 

temperature are present, and 

detect sweat secretion as an 

indicator of water loss, in 

order to maintain a safe and 

healthy life. 
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Summary

In this project a prototype that was developed for 

monitoring temperature, heart rate and detecting 

sweat as an indicator of water loss and was 

integrated to a shirt.

The prototype was integrated with three main 

different electrical circuits.

A liquid crystal display (LCD) screen was also 

integrated in the design in order to digitally 

display the real time temperature and the heart 

rate. The prototype was also was integrated with 

several light emitting diodes (LEDs) for 

indicating extremities in temperature, for 

demonstrating every heart beat and for indicating 

sweat secretion pulses.

The Prototype

In this region the percentage of their population in 

poverty is extremely high (66.8%) and is the 

second most poorest region in Mexico. There, lack 

of basic medical devices such as thermometers are 

not available, and basic monitoring equipment does 

not exist. Furthermore, the number of clinics and 

clinicians are very low. Thus, when a significant 

number of local people become ill and sick, these 

clinics, become intensively overcrowded and 

critically sick patients may not receive the urgent 

help they require. Hence, a low cost, easy of use 

shirt that can be easily worn, for aiding in the 

detection of early and critical symptoms of patients 

in countries where high quality health care is not 

available is ought to be designed. Moreover, the 

shirt will also allow people performing different 

activities to monitor and alert their life's status for a 

healthy life and safe living. 

Real time temperature and HR 

monitoring with a sweat detection 

sensor system.

“This project demonstrates true 

innovation, creativity and an excellent 

use of technology”

—Dr. Veselin Rakocevic

The accuracy of the temperature and heart rate 

monitor of the shirt were tested against existing 

heart rate and temperature devices. 

Further Work
The prototype is ready to take the next 

step! The Prototype is now ready to 
develop into a commercial available 

device and several upgrades can be 
made such as: 

• More efficient integration of circuits 
to shirt

• Bluetooth technology
• Mobile App

• A Temperature sensor circuit for real 

time monitoring of upper thoracic skin 

surface temperature.

• An electrocardiogram (ECG) circuit for 

measuring the heart’s electrical activity 

and hence real time monitor heart rate.

• A sweat detection sensor  circuit for 

detecting pulsations of sweat.

Motivation and Purpose

In today's world, there are many communities 

which lack medical devices and efficient 

diagnostic equipment, making access to high-

quality health care difficult and unreachable. 

Depriving millions of people of access to 

diagnosis and hence treatment. This is mainly 

to problems these communities face, from 

affordability to lack of clinicians and 

expertise. Thus, depriving millions of people 

of access to diagnosis and hence treatment. 

This is mainly to problems these communities 

face, from affordability to lack of clinicians 

and expertise. This observation is made from 

a first hand experience while visiting the rural 

areas of the Oaxaca region in Mexico. 

The porotype provides accurate readings and 

results and the proof of concept was achieved.

Overall the shirt measured and monitored 

body temperature very accurately, detected 

every QRS complex and displayed a clear 

ECG signal on an oscilloscope, However 

some problems were faced for when detecting 

sweat. But still some results were appreciated. 

The project overall was very successful 

considering everything was build from putting 

together basic electric components. Thus a 

low cost easy to use monitoring system was 

created and hence the aim was achieved.

Evaluation of Results

The red curve are the measurements form the 

commercial devices and the blue curve are the 

measurement that were taken and read from the 

LCD of the shirt. 


