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European Astro Pi Challenge

2016 - 2017

Phase 2 – Mission Report 
In order for you and your team to have the chance to have your computer codes run on the International Space Station, you have to come up with a solution for the two missions that ESA astronaut Thomas Pesquet assigned to you. The scientific value of your mission will be of major importance. It’s also very important that your mission meets all the requirements and constraints for phase 2. You can find more information here.

You must include a full description of your primary and secondary missions using this mission report template. The reports must be submitted in English.

Please note that you should not use this report  to submit your codes. 

Primary mission

Main objective(s): To detect crew presence in the Columbus module using the ISS Astro Pi and its sensors
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In Table 1, describe the different steps of your experiment plan. Identify between 5 to 10 steps. 
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Secondary  mission
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Procedure 


First of all, we learned about the Sense Hat and the different sensors included in it. We worked in pairs during the lessons, and we produced a lot of creative solutions for detecting crew presence in the Columbus module. Some of them were very good, but they involved the use of the joystick, which is not allowed in this mission, so we rejected them. In order to choose the most reliable method, we tested the three environmental sensors in the classroom.


We realised that the temperature sensor was not suitable for the task because diodes overheat it and it was not stable.


Three students moved around the Astro Pi as if they were crewmembers and no significant variation in the pressure value was recorded, so we discard the pressure sensor too.


We choose humidity sensor because humidity is a very stable parameter inside the ISS and small variations in the value could indicate the presence of an astronaut. We checked the sensor in the class, and it really detected slight variations in humidity due to the presence of the students. 


Once we determined which sensor were we going to use, we started to design a method and to code it. 


We will collect data for ten minutes to establish a baseline. A significant variation of 3% over this baseline will be interpreted as crew presence and a welcome message and the time will show up in the screen. When the humidity level returns to the baseline value, the ESA logo will appear in the screen.


Data will be registered in a timestamp for later analysis.








Expected results


# Present your prediction of the ISS results and explain your prediction. 


(maximum words: 150)





We decided to collect data for the first ten minutes in order to calculate the maximum, minimum and average humidity. We do not expect major variations in this point, so we can establish a baseline. We set a threshold value of +3 as indicative of crew presence. If there is a significant increase of the humidity level, a welcome message will appear on the screen and the time will be shown while the humidity levels are high. Eventually, those levels will drop, so the screen will show the ESA logo. 


We can easily plot a humidity-time graph with the data we have collected in the file log.csv, so we will spot when and how long the crewmembers are working in the Columbus module. We would expect a maximum in the plot while the astronaut is working. 














Main objective(s)


# Identify the main objectives of your secondary mission. Can you identify scientific objectives? (maximum words: 50)


As the Columbus has no windows, we would like to show the crew if ISS faces the Sun or it is behind the Earth.


We would love to correlate the variation in the magnetic field with the position of the ISS related to the Sun.











Procedure 


We think there must be huge differences between the data registered by the magnetometer during daytime and nighttime, at least in orientation but also in strength. As the ISS orbits the Earth once every approximately 90 minutes, we expect to collect reliable data. We have decided to use “get_compass_raw”. With this function it gets the raw x, y and z axis magnetometer data. We hope to be able to detect significant differences in x, y and z.





The script we have written does the following:





1st Shows the time in the LED matrix.


2nd Shows ESA’s logo in the LED matrix.


3rd Creates a log that collects the data in a spreadsheet.


4th Shows the message "starting the capture state" in the LED matrix.


5th Registers measurements of the three axis every minute.


6th Shows this data in the LED matrix.


7th After each measurement shows "next measure in 1 minute" in the LED matrix.


8th During the minute between measurements shows ESA’s logo in the LED matrix.


9th After 1 hour and 50 minutes (6,600) and end message is shown in the LED matrix.





When the experiment is over, we will analyse the data. We would open the log created with LibreOffice Calc that would show the data in columns. We would plot a graph based on this data, we would check if our predictions were right and how that variations are.





The data that will be collected in microT for axis X, axis Y, axis Z every minute.





Expected results


# Present your prediction of the ISS results and explain your prediction. 


(maximum words: 150)





We tested the magnetometer in the classroom and we saw there is a huge variation in the values of the magnetic field coordinates when we move a magnet close to the Astro Pi.


 We think there are going to be big oscillations in the values of the magnetic field between the day and the night. The density of the magnetic flux should increase dramatically in daytime because of the influence of the Solar magnetic field over the Earth’s.


 But we know this is a very complex subject and it depends on so many variables that we need to test it onboard the ISS in order to analyse the results and try to get as much information as possible about the behaviour of magnetosphere at 400 km high.
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