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As society gradually changes to a smart society and products with new functions are
released, existing products are also becoming multifunctional. As general products
become multifunctional, products with only one function are less convenient and less
competitive. In this situation, our team decided to add useful functions to the umbrella
stand to improve the quality of life of users.

The umbrella stand was evaluated as a good product to develop in this project because
the product developed through programming has not yet been actually sold. Also, on
rainy days, the incidence of dangerous falls increases. Rainwater can lead to great
danger in places with low friction, such as the entrance. Therefore, it can be useful if
the umbrella stand has an umbrella drying function.

The smart umbrella stand to be produced in this project consists of three main
functions. The first is to receive weather information from the Korea Meteorological
Administration in real time and output it on the LCD. Second, it detects people passing
by the umbrella stand, checks the weather information received in real time, and
provides voice guidance so that they can take umbrellas when it rains. Lastly, if a wet
umbrella is placed in an umbrella stand, it detects moisture in the umbrella and
operates a PTC and DC fan to dry the water in the umbrella.

There were some problems in the production process. First of all, if short-term
forecast data is received and used from the Korea Meteorological Administration's open
API, there is a problem that errors occur for up to 4 hours or more in weather
information. Errors were reduced by up to an hour by utilizing ultra-short-term
real-time data. The problem of changing the data format to ultra-short-term real-time
data and not being updated in real time was solved through program source code
modification.

It was difficult to handle the power and voltage of PTC and DC fans with Arduino
voltage and current. This problem is solved by connecting the PTC and DC fans using
an external power source and a relay module and controlling the relay module with
Arduino.

In the case of making a warmer using a PTC and a DC fan, air passing through the
PTC is emitted to the DC fan, and the generated wind is partially warmed up due to the
difference in size between the PTC and the DC fan. In this case, it was manufactured in
the form of a box so that only the wind passing through the PTC could come out of
the fan, allowing the wind to come out of the DC fan as a whole.

At the limit point, the rainwater detection sensor did not detect or took time to detect
weak droplets. In this case, it can be suggested to change the sensor to a more
accurate sensor to increase the ability to detect rainwater, or to increase the number of
sensors and consider effective placement by wusing a board that can attach more

rainwater sensors.




