Bring testing and monitoring
systems onlines
For this activity you require access to either a PC/Mac/Raspberry Pi (plus peripherals)
with internet connection or a Raspberry Pi (plus peripherals) and a Sense HAT.
A calamity of epic proportions is underway, and you and your team are the only ones who
can save us! Can you create something that will protect the world during the apocalypse?
What about something to avert the apocalypse altogether? Time to get your survival kits
out and your thinking hats on, as you #MakeYourIdeas and save us all!
We’ve just received this message:
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Being in an underground base won’t save us if the base isn’t a safe place to be! You need
to get computers and systems online so they can begin to monitor the environment in here

MakeYourIdeas
For more inspiration and help, head to rpf.io/pioneers

and keep it habitable no matter what goes on outside.
To make sure all conditions in the base stays within a normal range, you’re going to use
kit also found on the International Space Station: a Sense HAT and a Raspberry Pi. If you
don’t have those, you can use the Sense HAT emulator online at www.trinket.io/sense-hat.
(If you are using Trinket, just delete all the code that is already in the window before
following the instructions below.)
If you’re using the Sense HAT hardware, remember that there are a right and a wrong order
for setting up this little bit of kit: power down your Raspberry Pi before you connect the
HAT. Check that all the pins are aligned properly, and then turn on your Pi.
If you’re using a Raspberry Pi, go to the main menu in Raspbian and select Programming >
IDLE (Python 3). Click on File > New File, which will open a blank script window.

Display a message
It’s no good having a measurement device that you can’t read, so first we need to make
sure the Sense HAT can display the necessary things.
Whether on Trinket or your Raspberry Pi, carefully type into the blank script:

from sense_hat import SenseHat
sense = SenseHat()
sense.show_message(“Goodbye world”)

Read over your script and check for errors and bugs — make sure you got every symbol,
capitalisation, and letter right. Then save your work. Name your file SenseTest.py, and then
press the F5 key at the top of your keyboard. On Trinket, click the Run button above the
coding area.
Success! The readout should display your message in bright white letters. If it doesn’t,
read your error message and see if you can debug your code using the information it gives
you.

You have just learnt how to get the readout to display any message you like
by using sense.show_message(“ ”) and writing your own message between the quote marks.
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You’ve just taken your first steps towards keeping the human race, or whatever is left of
it, alive. But no time to congratulate yourself too much: you need to bring the life support
systems online! Let’s get coding!

Monitor conditions around you
Now that we can make the display tell us when something is wrong, we can start to monitor the environment in the base using the inbuilt sensors of the Sense HAT. It can measure
temperature, humidity, and barometric pressure, which are conditions you’ll need to keep in
the right range in order to be able to live inside the bunker indefinitely.
With just one line of code you can get measurements of the environmental pressure, temperature, or humidity from the Sense HAT:
sense.get_temperature() will return the temperature in degrees Celsius
sense.get_pressure() will return the pressure in millibars
sense.get_humidity() will return the humidity as a percentage
Using these commands you are going to create a simple scrolling text display to keep the
bunker’s residents informed about current conditions.
Open a new file in IDLE or on the emulator, and very carefully enter:

from sense_hat import SenseHat
sense = SenseHat()
while
t
p
h

True:
= sense.get_temperature()
= sense.get_pressure()
= sense.get_humidity()

t = round(t, 1)
p = round(p, 1)
h = round(h, 1)
msg = “Temperature = {0}, Pressure = {1}, Humidity
= {2}”.format(t,p,h)
sense.show_message(msg, scroll_speed=0.05)
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Click File and Save As, give your program the name env.py, and press F5 to run your
script. On Trinket, click Run instead.
Brilliant! The display should light up and begin to show you measures of the bunker’s internal conditions. If you get any run errors, read the log to see if you can work out where in
the code you went wrong, and then debug the script.

You have just learnt to store environmental readings as variables (t,p, h) in
your scripts by using the commands:
t = sense.get_temperature()
p = sense.get_pressure()
h = sense.get_humidity()
Now you’ve taken initial readings of the bunker’s ambient temperature, pressure, and humidity, you might want to save or make a note of the values somewhere. They could come
in handy as baseline measurements against which you can compare what your monitoring
systems picks up later. Things are fine for now, but at any point the apocalyptic conditions
outside could cause the conditions of your underground shelter to deteriorate! If that happens, you must be aware of it, so you can take action right away and save whoever is in
the bunker with you.

Set up a warning system
Your Sense HAT is displaying text on the screen to let you know the environmental readings now, which is awesome. The most important of these for everyone’s survival underground is the humidity. If the air in the base gets too damp, all the internal systems and
electronics will begin to fail, so you need to be able to see very quickly when the humidity
is too high.
You’re going to use colour on your display to easily discern from a distance whether the information about the environment is important. For example, if the message on the display
goes red when the readings are outside the normal range, it is very obvious that something
is wrong. So adjust your script so you can make the message turn red when conditions get
too humid in here. To accomplish this, you’re going to create an if/else statement which
constantly checks the humidity and changes the colour of the message if the reading is
too high.
There’s no point to writing a whole new script when you can just adapt the one you already
have — that would just be duplicating your work for no reason. Go back over your env.py
script, and just add the parts highlighted in red below:
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from sense_hat import SenseHat
sense = SenseHat()
while
t
p
h

True:
= sense.get_temperature()
= sense.get_pressure()
= sense.get_humidity()

t = round(t, 1)
p = round(p, 1)
h = round(h, 1)
if h > 65:
tc = (255, 0, 0) # red
else:
tc = (0, 255, 0) # green
msg = “Temperature = {0}, Pressure = {1}, Humidity =
{2}”.format(t,p,h)
sense.show_message(msg, scroll_speed=0.05, text colour=tc)

Once you have entered the new code, save your work and press F5/Run. Test the humidity
alert by breathing on your Sense HAT until you see the message on the display go from
green to red! If you’re using the Trinket emulator, you can test the script by adjusting the
slider for humidity at the top of the window.

You have just learnt to combine variables with conditional statements to
make things happen depending on the value of a stored variable. You can
now check whether something you have measured has a certain value, and
make something happen based on the result.
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You’ve done it! This message has just come through:

Visit rpf.io/pioneers to find out more about how only you can save us!
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