Real Time Data Logging with BBC micro:bit

The BBC micro:bit is a very capable microcontroller. It can be used to record live data from various sensors. A video
demo is here.

Items Needed:
- BBC micro:bit microcontroller
- Tera Term terminal emulation software
- micro:bit Developer USB driver
- Some kind of sensor package for the data you wish to collect.

The micro:Bit makeCode

You need to write a micro:bit program that can collect sensor data and then write it out through the serial port to
the terminal emulation application (ex. Tera Term).

The following example uses the SparkFun weather:bit weather station to collect temperature and relative humidity
readings and then send them to Tera Term via the serial port. It samples the sensors every one minute, but you can
change the sampling rate to suit your needs.

Go to makecode.org and create a new micro:bit project.

This block lets user adjust the sampling interval

on button A + pressed

set  waitIntervalMinutes =+ to waitIntervalMinutes « + - o

show number waitIntervalMinutes =

This block initiates data logging.

on button B * pressed

set  samplingOn =+ to o
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https://www.youtube.com/watch?v=qLyhjRugEE0

set samplingOn v to o Variable to control when sampling starts

waitIntervalMinutes + to o

xCol *+ to o These variables control the turning
off of pixels in the countdown grid.
numCols + to o

numBows * fto o
ou = o @)

e ross e 1his activates the sensors that are sampled.

set SampleCount ¥ to o This is the sample counter for the data record

show number waitIntervalMinutes =

e EIRGL e R Gl Set the serial output to the USB port.
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i ilanli M TimeDelay

show leds

Grid for visual indicator of
time remaining before next
sample

repeat numRows + times

do
repeat numCols * times

do
repeat waitIntervalMinutes + times

do .
pause (ms) wait for 4 seconds.

update grid to show a reduction in
time remaining before next sample

et xol® to xtol® 4% o move along 1 column

unplot x xColw vy yRow w

set xCol v to o reset to first column

set yRow v to yRow v + o move down one row

set yRow v to o reset to top row
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forever

hile campling0n ~ While sampling is enabled

call function TimeDelay w Wait for the selected sample interval

set temperatureInt * +to temperature(C) > w Convert your SEII"I'][]'Ed data
to desired format

set relHumidity + to humidity T
join

Build the data record to be sent to
USB

SampleCount +

set theData » to temperaturelnt =

relHumidity «
©®

serial write line theData » Write the record to USB

show leds

This just shows that a record was
sent to USB

set theData * to . reset the record string

update current sample
count

set SampleCount *+ +to SampleCount w + v o

Upload this program to your micro:bit.
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Tera Term Terminal Emulator
Download the Tera Term emulator.

The link is: https://tera-term.en.lo4d.com/

Install this program on your computer.

micro:bit Developer USB Driver
The Developer USB driver is required to communicate with Tera Term.

The link is: https://os.mbed.com/docs/latest/tutorials/windows-serial-driver.html

Download this driver and install it on your computer.

Receiving Sensor Data in the Terminal Emulator
With the micro:bit connected to your computer via the USB port, launch Tera Term.

You will see this dialog:

Tera Term: New connection |
O TCPRAP myhost.example.com
+| History
Telnet 2z
® 55H S5H?
Other
UNSPEC
® Serial Port:  COM11: mbed Serial Port [COM11] W
0OK Cancel Help

Choose the ‘Serial’ option and pick the comm port for the micro:bit. Click ‘OK’.
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https://tera-term.en.lo4d.com/
https://os.mbed.com/docs/latest/tutorials/windows-serial-driver.html

From the ‘Setup’ menu select the ‘Serial Port’ option.

Tera Term: Serial port setup
Port: COM11 v oK
Speed: w
Data: 8 hit w Cancel
Parity: none W
Stop bits: 1 bit v Help
Flow control: none w

Transmit delay

0 msecichar 0 msecfline

Set the ‘Speed’ to ‘115200’ and click ‘OK’.

Your data will start showing up in the terminal window.

L COM11 - Tera Term VT

File Edit Setup Contrel Window Help

69,19.309999999999998,36.982421875
70,19.309999999999998,36.916015624999998
71,19.309999999999998,36.828124999999998
/72,19.32,36.950195312499998

In this example, the first item is the sample number, the second is the temperature in degrees Celsius and the third
is the relative humidity. The values are separated by commas.
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Logging Data

To start logging (ie. recording) the data, go to the ‘File’ menu and select ‘Log...’

i Tera Term: Log
Savein: | Bl Desktop W @ ‘D’ i mv
Mame : Size ltern type ™
2 Gord File folder
1M This PC
- Libraries
'?! Metwork
[# Google Chrome 3KB Shortcut
£ >
File name: | eraterm log | | Save
Save astype: A7) W Cancel
Help
Option
[ Binary Append Plain text
[ |Hide diglog [ ]indude screen buffer
[ Timestamp Local Time v

Specify the file name(it is ‘teraterm.log’ by default). The ‘Append’ option means that each time you turn the logging
on, data will be added to the already existing log file. If you want to start with an empty file each time, uncheck the

‘Append’ option.

Click ‘Save’. The data received from the micro:bit will now be logged in the log file.

To finish logging, go to the ‘File’ menu and select ‘Exit’.
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Launch Excel (or any spreadsheet) and select ‘Open’ from the ‘File’ menu.

@ O -

j

T BB Desktop »

Organize = Mew folder

| B Desktop | 2

=] Recent places T
F Je—
Tera Term

4. Downloads

4 (M Thiz PC
> g Desktop
» | Documents
» 4 Downloads
> Wb Music
» | m=| Pictures
» | & Videos
> iy 05 (C)

» ?ﬂ Metwork o

File name:

Importing Data into Excel

Open

teraterm.lo

g

Tools

-

Search Desktop

All Files (*.%)

= |

Open

v

Cancel

Pick the “All Files (*.*)" option in the lower right corner of the dialog. This will let you select the data file

(“teraterm.log’ in this example). Click ‘Open’.

Choose the ‘Delimited’ option and click ‘Next’.

Uncheck ‘Tab’ and check ‘Comma’. Click ‘Finish’.
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The data is now in Excel.

x| = =
File Home Insert Page Layout Ft
B * cut Calibri - 11
23 Copy ~
F‘ajte f Format Painter B I U~
Clipboard . Font
A15 - Jx

B = D
22.74 28,9082
22.73 28.92969
22.73 28.96289
33.46 22,5439
42,9 1273828
43.76 B8.296875
54.45 5.729492
38.98 3.727533
63.48 2.111328
64.13 1.616211
56.88 3.638672

(= = R I = IR B R

=
R I = I B T I S =

=
(=
=
[=]

In this example ,column A is the sample number, column B is the temperature in Celsius and column C is the percent
relative humidity.

You may now graph and/or manipulate this data as you wish using the spreadsheet’s graphing and other features.

Good luck with your micro:bit data logging!

(Gord Payne, Newmarket High School, YRDSB TLLP Robotics Project, December 2018)
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