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Abstract: This article highlights the technological capabilities of smart clothing, its role in
health monitoring, sports activities, child safety, and everyday convenience. Smart clothing
developed on the basis of sensors, GPS systems, temperature control, and energy-harvesting
technologies is analyzed as an important innovative tool for improving human quality of life and
ensuring safety.

Keywords: smart clothing, smart materials, sensor technologies, electronic garments,
health monitoring, GPS system, child safety, temperature control, energy harvesting, innovative
fashion, photovoltaic technology, sportswear, smart textiles, digital technologies, safety
monitoring

Smart clothing is an innovative development consisting of intelligent garments with
technological capabilities. These garments can connect with the human body and collect,
transmit, and process various types of data (see Figure 1). They operate with the help of sensors,
electronic components, and smart materials. Smart clothing is commonly used for health
monitoring, tracking sports activity, studying environmental conditions, and even creating new
approaches in the field of fashion.

Figure 1. Smart clothing

Capabilities of smart clothing: Smart clothing, such as T-shirts or sportswear, can monitor
heart rate. This helps to control and assess heart activity. Some smart garments can measure
breathing, blood pressure, and oxygen levels, which may be used in medical monitoring (see
Figure 1.1). These garments continuously monitor body temperature and provide alerts when
changes occur, particularly in cold or hot conditions.

Some devices, when integrated into clothing, can monitor muscle activity, movement, and
physical skills. For example, this can be highly useful for athletes. Smart clothing helps athletes
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track physical exercises, distance, and speed. Some smart garments designed for runners monitor
heart rate, calorie loss, and other parameters. Through smart clothing, the activity of muscles and
joints can be analyzed, making it possible to optimize exercises.

Smart clothing, such as sports trousers or T-shirts, may include motion sensors to monitor
physical condition and movements. Modern smart garments can automatically regulate
temperature. For example, in cold weather, the heating system can be activated through
microchips integrated into the clothing. Smart clothing can also measure environmental humidity,
temperature, and wind speed. This is especially useful for people working in hazardous areas or
travelling. Some garments are capable of changing color depending on temperature or light.

Currently, several major companies are among the leading manufacturers of smart clothing.
For example, AiQQ Smart Clothing is one of the leaders in this field, while Adidas is also known
tor applying smart fabrics in sportswear. In addition, brands such as Ralph Lauren, Levi’s, and
Vollebak also produce smart clothing. Ralph Lauren’s “PoloTech” shirt is designed for athletes
and helps monitor physical indicators during training through built-in sensors. Vollebak, on the
other hand, produces smart jackets for extreme conditions, including garments made from
materials that adapt to weather conditions.

Some smart garments use photovoltaic technologies to collect energy from sunlight. Such
clothing can be used as an energy source for other devices, for example, to charge a phone. At
the CIS exhibition held in the United States, ANKER presented a modern outer garment
powered by solar energy. This cloak not only has a modern appearance but also reflects the
practical benefits of advanced technologies in everyday life.

The main advantage of this innovative development is that it integrates perovskite solar
panels capable of generating 30 watts of power. This makes it possible to charge small gadgets
and mobile devices under various conditions. LED lighting elements give the garment a modern
“cyberpunk” style appearance (see Figure 1), making it aesthetically attractive.

This garment is very convenient for specialists working in extreme conditions. Although
ANKER has so far presented this product only as a concept at the exhibition, it may become a
significant step toward the wider use of sustainable energy technologies in the future. At the CIS
2025 exhibition, this product attracted considerable public interest. Experts emphasize the
importance of developing environmentally friendly innovations through the efficient use of
sustainable energy.

Figure 1 Smart clothing demonstrated by ANKER company
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Smart clothing is expected to have more advanced capabilities in the future. Its functions,
safety features, and energy-harvesting opportunities may be further developed. It is also expected
that smart clothing will become more widespread in everyday life and will make it possible to
continuously monitor people’s movements and health conditions.

A new project developed by Indian engineer-designers has been introduced to the market.
The heat-retention technology of the new thermal suit has been improved. The new smart
clothing presented by TOYOMO is attracting attention with its simple appearance and ease of
control (see Figure 1). The carbon fiber heating system warms up, while the thermal insulation
effect of aerogel is three times higher than that of ordinary clothing.

Figure 1 Smart clothing presented by Toyomo company

It has an intelligent temperature control system. It is equipped with a built-in USB interface,
does not require a special battery, and is compatible with all 5V mobile power sources.

Smart clothing is a highly effective tool for ensuring children’s safety. It makes it possible
to track children’s location, monitor their health, detect emergency situations, and implement
other safety measures. These technologies help create a safer, more convenient, and more
controlled environment for children.

Smart clothing allows children’s location to be tracked in real time. The garments use GPS
technology and automatically send the child’s location to the parents’ phones or other devices. If
a child leaves a designated area, parents or responsible persons receive an alert message. This
process is called geographical boundary control or geo-fencing,.

For example, when a child leaves school or moves far away from home, the system
immediately sends a warning. For this purpose, the routes must be determined in advance. After
that, if the child is moving toward a dangerous or undesirable place, the smart clothing
automatically sends an alert. For instance, if the child approaches a main road, a signal may be
sent from the garment.

If a child falls or gets into an emergency situation, the sensors installed in the clothing
automatically send a signal to the parents or emergency assistance system. In such situations, time
is very important, and the emergency response system can immediately identify the child’s
condition.

Smart clothing can monitor children’s body temperature, heart rate, and breathing. This is
especially useful for children with chronic diseases or respiratory problems. When a child
becomes cold or has a fever, smart clothing automatically measures body temperature and sends

an alert if necessary.
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Some smart garments are equipped with special sensors for dangerous situations. By setting
safe zones, for example, a child may be required to stay within a designated park for play. If the
child leaves that area, the smart clothing automatically sends a warning.

In conclusion, it can be stated that smart technologies can improve people’s daily activities,
and this process has already begun. In our country, there are also enough organizations and
scientists working with smart technologies. It is hoped that smart technologies will make it
possible to build a safer life for children.
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