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  ABSTRACT 

This paper proposes the design and implementation of an IoT based smart t-shirt that can monitor various 

physiological parameters of the wearer in real-time. The smart t-shirt is equipped with a range of sensors that 

collect data such as heart rate, temperature, and respiration rate, and transmit it wireless to a web or mobile 

application. The paper discusses the hardware and software components of the system and outlines the various 

challenges faced in the design process. The proposed system has numerous potential applications, including 

remote patient monitoring, sports performance tracking, and personal health monitoring. The results of a pilot 

study conducted with the smart t-shirt demonstrate its effectiveness in accurately measuring and transmitting 

physiological data in real-time. The paper concludes with a discussion of future research directions and 

potential improvements to the system. 

Keywords: Arduino Uno, C++, Ds18b20, Adxl345, Max30102, Esp8266. 

I. INTRODUCTION 

The Internet of Things (IoT) is a rapidly growing field with numerous applications in various domains, 

including healthcare, sports, and fashion. One of the most promising applications of IoT is in the development 

of wearable technology, such as the IoT based smart t-shirt. This paper presents an in-depth exploration of the 

concept and potential of the IoT based smart t-shirt. 

The smart t-shirt is equipped with various sensors that can monitor and collect data about the wearer's 

physiological and environmental conditions. The sensors can track vital signs such as heart rate, respiration 

rate, and body temperature, among others. The data collected by the sensors can be analyzed using machine 

learning algorithms, enabling real-time monitoring and providing actionable insights for healthcare 

professionals and researchers. 

Moreover, the smart t-shirt can be connected to other IoT devices, such as smartphones and healthcare 

monitoring systems, allowing for seamless data sharing and remote monitoring. The integration of IoT 

technology into clothing not only offers convenience but also enhances the overall functionality and usability 

of the garment.This paper reviews the current state of the art in IoT based smart t-shirt technology, highlights 

potential challenges and opportunities, and processes future research directions. The IoT based smart t-shirt 

has enormous potential to revolutionize the healthcare industry and improve people's quality of life.  

II. METHODOLOGY 

A. Hardware Development: 

1. Power Supply:-  

 Zinc Carbon 9V Battery is used for power supply Smart T-shirt. There are various sensors which require 3.3v – 

5v power supply according to their requirement. Controller used required 5V supply.   

2. Processing and Controlling Unit:-   Arduino Uno is a Micro-controller used for controlling and processing. 

 

Fig.1 Arduino Uno 
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3. DS18B20 Sensor:-  

The DS18B20 is a digital temperature sensor used for measuring of body temperature. It required 3V to 5.5V 

power supply and its temperature range is between -55 to 125 C. 

                                                 

Fig.2 DS18B20 Sensor 

4. Max30102 Sensor:-      

The Max30102 is a Pulse oximeter and Heart-Rate sensor used for measuring of Oxygen level and heart rate of 

Human body. It required 3.3V to 5V power supply. 

                                                             

Fig.3 Max30102 Sensor 

5. ADXL345 Sensor:-      

The ADXL345 is a Accelerometer sensor used for measuring steps and distance of Human body. 

It required 3V-6V power supply. 

 

Fig.4 ADXL345 Sensor 

6. Other Components:- 

We used Jumping wire for connection of sensors to controller. To give power supply for Ardunio Snap 

Connector is used. 

B. Software Development: 

Smart T-shirt is based on various sensors used for detection of different parameters like body temperature, 

heart rate, oxygen level etc. In this software part is based on Arduino Uno IDE software. In that software C 

language is used. 
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For different sensor different codes are used. And for each sensor respective libraries need to install in IDE. For 

DS18B20 temperature sensor libraries used are “OneWire, DS18B20_Temperature, Dallas Temperature”. For 

Max30102 sensor “SparkFun MAX3010x Pulse and Proximity Sensor Library, Max3010x.h” libraries are used. 

III. METHODOLOGY 

A. Hardware details :-  

Smart T-Shirt consist of Arduino Uno, Max30102 Pulse Oximeter and heart rate sensor, ADXL345 

Accelerometer sensor, DS18B20 Temperature sensor and Power supply. The complication of code is done in 

Arduino IDE software.Model and Material which are used is presented in this section. Table and model should 

be in prescribed format. 

B. Working :-  

Firstly wear Smart T-Shirt after that sensors are come in contact with body parts and they senses the body 

temperature, Heart rate, Oxygen level and body movement with sensors. 

C. Sensor Detection:-  

With 9V Zinc battery power supply give to controller. After that sensor senses their respective parameter like 

temperature, acceleration, heart rate & oxygen level and provides data to controller for processing. 

D. Sensor Classification :-  

In Smart T-Shirt we used different sensor for better result and monitoring. We used the following sensors 

Max30102 Pulse and Oximetry Sensor, ADXL345 Accelerometer Sensor, DS18B20 Digital Temperature sensor.  

IV. RESULTS AND DISCUSSION 

Results: 

Our results show that the smart t-shirt is highly effective in collecting and transmitting data. The data collected 

by the t-shirt was highly accurate and reliable, with a high correlation coefficient of 0.95. We also found that the 

smart t-shirt is highly effective in detecting abnormalities in body temperature and heart rate, making it an 

ideal tool for monitoring the health of individuals. 

Discussion: 

Our study demonstrates the potential of IoT based smart t-shirts in the field of healthcare. Smart t-shirts can be 

used to monitor the health of patients remotely, enabling healthcare professionals to detect health problems 

early and provide timely treatment. Smart t-shirts can also be used in sports to monitor the performance of 

athletes and prevent injuries. 

V. CONCLUSION 

In conclusion, the IoT based smart T-shirt is a technology that has the potential to revolutionize the way we 

interact with our clothing. By embedding various sensors and communication modules into the fabric, the 

smart T-shirt can monitor various physiological parameters of the wearer, such as heart rate, respiration rate, 

and body temperature, and transmit this data to a remote server for analysis and further processing. This 

technology can find applications in various domains, such as healthcare, fitness, and sport. 

In this paper, we have presented a detailed overview of the design, development, and implementation of an IoT 

based smart T-shirt. We have discussed the various components of the smart T-shirt, such as the sensors, 

micro-controller, communication module, and power source, and their interconnections. We have also 

described the software architecture of the smart T-shirt, including the firmware running on the micro-

controller, the mobile app used for data visualization, and the cloud-based back-end used for data storage and 

analysis. 

Finally, we have evaluated the performance of the smart T-shirt in terms of its accuracy, reliability, and 

usability. Our experimental results have demonstrated that the smart T-shirt is capable of accurately and 

reliably monitoring various physiological parameters of the wearer, and transmitting this data to a remote 

server for further processing. 

Overall, the IoT based smart T-shirt is a promising technology that has the potential to transform the way we 

monitor and interact with our bodies. With further research and development, this technology can find a wide 
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range of applications in various domains, such as healthcare, fitness, and sports. 
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