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Summary
The aim of the research is to create a smart clothing for children, able to react on microclimate changes and notify about body temperature and relative humidity changes. Output interface can be produced with optical fiber fabric integrated into garment, which in case of microclimate data change lights up and with LCD display integrated into children’s mother’s purse, showing child’s body temperature and humidity data.  
Introduction
Last years convergence between textiles and electronics industries, evolved into clothing capable of interaction with its wearer. The miniaturization of electronics makes it possible for people to use and carry with them all kinds of devices with functions ranging from leisure communications and information management to health. Besides the main functions of apparel clothes become the second skin or an interface with specific functions between the individual and his or her environment. [1]
Smart Children clothing
Thinking about innovative solutions for children care, the aim of the research is to create a prototype of smart clothing for children, able to react on microclimate changes, notifying about body temperature and relative humidity changes, using integrated electronics. Output interface can be produced in 2 ways: 
1) optical fiber fabric integrated into garment, which in case of microclimate data change lights up in a definite color (the light emitting diodes are used);

2) LCD display which is integrated into children’s mother’s purse, showing child’s temperature and humidity data. Data transmission between components is established using XBee module, based on wireless communication.  Fig.1 represents electronic chain of child’s jacket and mother’s purse.
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Fig. 1. Electronic chain of child’s jacket and mother’s purse
Proposed clothing supports both manual and decorative modes. In manual mode clothing can be switched on or off, using dedicated control. Decorative mode ensures optical fiber fabric light emitting, without reference to body microclimate change. Such mode gives us possibility to provide child safety on the road and makes clothing visible in the dark time of day. 

During the research, analysis of the most optimal placement of optical fiber fabric in garment has been performed, so that the given fabric would deform less, when it’s worn.  Based on received results, sketches for children’s jackets were developed. 

Different options for placement of integrated temperature and humidity sensors were reviewed:

1) A section of outdoor clothing, with a direct contact to human’s body. For example - neck area or the end of a sleeve near the palm;

2) A special add-on in form of undershirt with integrated sensor connected to outdoor clothing.

Arduino Lilypad electronic elements where used for prototype implementation. Given elements were specially developed for better garment integration and can be easily sewed into the product. Following extended research of available electronic materials has shown that several possible alternative implementation solutions exist. Although they look attractive from lower cost and smaller dimensions points of view, sophisticated programming and complicated installation makes them more technically difficult. 

It was important to think through the process of electronic technology assembly and to develop conductive contacts. The electronics are integrated in such way, that it is possible to disjoin them from garment (while washing the closing e.g.). Keeping in mind effective electronics placement, several extra junctions, like various pockets or extra layer on the inside, were introduced. Possible conductive contacts are not restricted by wires or conductive threads - for example, press-buttons and adhesive tapes can be used as well.

Conclusion
Energy supply still appears to be one of the major problems of smart clothing.  [1] Despite the fact, that nowadays electric power producing technologies advance rapidly, batteries remain the heaviest parts of portable devices.  [2] Problematic question is also smart garment care - in washing case, it might be necessary to remove electric device from garment. 
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