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Task 1: Weather station
You will begin by building a sensor station that will serve as a model for all subsequent tasks. Then, you will use the environmental sensor (a Bosch Sensortec BME680) to collect different weather data (humidity, temperature, and air pressure), calculate a weather forecast based on this data, and transmit the data for visualisation to a dashboard on an IoT server in the fischertechnik cloud.

Topics
Analysing sensor data to display the weather
Weather forecast using measured air pressure and barometric formula
Visualising the sensor data on a web server
Adding a webcam to the weather station

Learning objectives
Recording measured values, meaningful visualisation and analysis
Using the barometric formula to create a weather forecast
NTC resistance and temperature calculation (Steinhart-Hart equation)

Time required
Assuming the student has some familiarity with fischertechnik, building the sensor station according to the building instructions will take around 60-90 minutes.
Students will need around 45 to 60 minutes to solve the programming tasks (assuming previous programming experience). The experimental tasks build on task 1 for the Base Set and the programming tasks; it should take a maximum of 60 minutes to complete them when using the example programs. Because the sensor can take a long time to adjust, determining the measured values necessary to solve experimental task 1 may require a 30 minute wait time.


Annex
Task 1: Weather station
Required materials
PC for program development, local or via web interface. 
USB cable or BLE or WiFi connection for transmitting the program to the TXT4.0. 
Example programs “IoT_MQTT.ft” and “IoT_Webcam.ft”
Account in the fischertechnik cloud

Further information
[1]	Wikipedia: Barometric formula. 
[2]	Online diagram editor for creating state transition diagrams (drawio format): https://www.diagrammeditor.de/
[3]	fischertechnik: NTC resistance. Data sheet, Art. no. 36437.
[4]	Stanford Research Systems (SRS): Thermistor Calculator. V1.1
[5]	Dirk Fox: “Einmessen” eines digitalen Messgeräts (“Calibrating” a digital measurement device). ft:pedia 1/2013, p. 39-48.
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