
Getting started with 
Python and Microbit using 

the cyber:bot Webinar

Hosted by Ken Gracey, Parallax CEO
Co-host Kevin Nolten, NICERC Director of 

Academic Outreach



Kevin Nolten, NICERC Director of 
Academic Outreach

Runs Department of Homeland Security cyber 
education grant and creates cyber education 
curriculum with district/state level education 
departments. Has two funny dogs, loves 
outdoors and and is taking up powered 
paragliding. 
E-mail: kevin.nolten@cyber.org 

Ken Gracey, Parallax CEO

Started Parallax’s educational program 
around microcontrollers, electronics and 
robotics in 1997. Rocklin, California. 
Preliminary CTE credential in California. 
Enjoys unicycling, mountains and robots! 

E-mail: kgracey@parallax.com



■ https://www.parallax.com
■ Established educational 

robotic company since 
1992

■ American manufacturer 
from Rocklin, California

■ Staff of 20

cyber:bot is a Joint Project of Parallax and NICERC

■ https://nicerc.org/
■ Department of Homeland 

Security funded
■ Create a cyber-ready 

workforce
■ Produces a free curriculum 

for American educators
■ Staff of 25  



Webinars are interactive - we want your 
questions and comments!



How to use Zoom!  

Use the Q&A to 
TYPE question, 
make a comment. 

Raise your hand to ASK a 
question or make a 
comment. Your audio should 
be working to do this.

Lower your hand when 
you are done.



Guest Goals

■ Enjoy the webinar event
■ Learn about the resources
■ See some Python
■ Identify setup challenges
■ Understand the cyber:bot module 

and hardware interaction
■ Gain confidence to use cyber:bots 

in classrooms
■ See robots GO
■ Get questions answered 

Agenda

■ Microbit (5 min.)
○ Python language
○ Microbit from BBC in UK
○ Programming the Microbit
○ Educational resources

■ cyber:bot (15 min.)
○ Adding Cyberbot module
○ Program the cyber:bot for turns
○ Curriculum 
○ Educator’s Resources
○ Cybersecurity - new! 

■ Demonstrations! (20 min.)
■ Support and Products (5 min.)
■ Q/A (15 min.)



Parallax Manufactures in the USA



Enjoys curriculum

Cyber:bots Success One Year Anniversary 



 Ask a student what 
they think. 
ZakUak (subscribe to his YouTube) 
spent two days at the Parallax 
booth at the USA Science and 
Engineering Festival. He says 
about cyber:bot in his video: 

■ “No black box - the real thing 
working with components!”

■ “This makes coding interesting - 
Python is a fun programming 
language”

Exposure creates careers and 
drives the economy. 



Python and micro:bit



“There is no designated programming language for the course. Teachers can choose the programming language that is most appropriate for them and their students to use in the classroom.” - CollegeBoard







■ Beginner-friendly (reads like English - looks BASIC)
■ Object-oriented, structured language
■ Runs on embedded, physical hardware (MicroPython)
■ Tons of examples freely available
■ Programming tool support (open source, all OSs, etc.)
■ Forces new programmers to use alignment/indentation for 

legibility (good practice) 
■ Not overly verbose - easier to "get at the heart" of the 

concept you're teaching (no wading through a bunch of 
meaningless syntax rules that obscure the instructional 
intent)



 



micro:bit: Hardware Features







MicroPython: Python for Microcontrollers

MicroPython is a creation 
of Damien George



Connect micro:bit to Computer



Go to python.microbit.org



LED Matrix - Premade Images
#beating_heart.py

from microbit import *

display.show(Image.HEART)
sleep (500)
display.show(Image.HEART_SMALL)
sleep (500)

● Press the “reset” button to see it again.
● Try your own - Google “micro:bit MicroPython Images”



LED Matrix - Scrolling
#hello_goodbye.py

from microbit import *

display.scroll(‘Hello’, delay = 500)
display.scroll(‘Goodbye’, delay = 150)

● Change the text with your own message. 
● Change the delays.
● Add more lines of code and Flash!



Pushbuttons 

#is_pressed.py
from microbit import *

while True:
    if button_a.is_pressed():
        display.show(Image.YES)
    else:
        display.show(Image.NO)

#was_pressed.py
from microbit import *

while True:
    sleep(5000)
    if button_a.was_pressed():
        display.show(Image.YES)
    else:
        display.show(Image.NO)

is_pressed() was_pressed()



Modules, Methods, Functions, and Objects
● Modules are code libraries that include the objects
● Methods are functions that belong to a specific object
● Functions are defined by a def statement. Functions can pass 

parameters (arguments) - like robot speed, sensor states.

#smile.py

from microbit import *

def smile():
    display.show(Image.HAPPY)
    sleep(2000)
    
smile()

show method 
belongs to 
display object

display object
smile function

microbit module



Alternative editor: Code with Mu 
https://codewith.mu/



Micro:bit Educational 
Resources



NICERC.org Cyber Fundamentals
Educators may request access at nicerc.org



NICERC.org Cyber Fundamentals



micro:bit “Ideas” 
https://microbit.org/ideas/python/ 



BBC micro:bit Python Documentation
https://microbit-micropython.readthedocs.io/en/latest/



Hackster.io Educator Resources
The Hardware (1), JavaScript (2) and Python (3)



Python + Robotics = 
cyber:bot

■ Students learn more when 
they can “see” their 
programs run

■ Competition-based 
challenges make it fun

■ Basis for learning product 
development, robotics, and 
mechanical

■ Understanding about “how 
it works” vs. consumer-level 
experience  



Add cyberbot.py module to Microbit using Python editor



Add cyberbot.py module to Microbit using Mu



Forward Motion 
Opposite directions
for forward motion



Clockwise Rotation  

 Counter-clockwise Rotation 

# left_servo_CW.py
from cyberbot import *

bot(18).servo_speed(-75)

# left_servo_CCW.py
from cyberbot import *

bot(18).servo_speed(75)



Forward

from cyberbot import *

# forward_three_seconds.py

bot(18).servo_speed(75)
bot(19).servo_speed(-75)
sleep (3000)

# stop
bot(18).servo_speed(0)
bot(19).servo_speed(0)



Backward

from cyberbot import *

# backward_three_seconds.py

bot(18).servo_speed(-75)
bot(19).servo_speed(75)
sleep (3000)

# stop
bot(18).servo_speed(0)
bot(19).servo_speed(0)



Right

from cyberbot import *

# right_three_seconds.py

bot(18).servo_speed(75)
bot(19).servo_speed(0)
sleep (3000)

# stop
bot(18).servo_speed(0)
bot(19).servo_speed(0)



Left

from cyberbot import *

# left_three_seconds.py

bot(18).servo_speed(0)
bot(19).servo_speed(-75)
sleep (3000)

# stop
bot(18).servo_speed(0)
bot(19).servo_speed(0)



from cyberbot import *
# square_with_repeat

for y in range (0, 3):
# straight
bot(18).servo_speed(75)
bot(19).servo_speed(-75)
sleep (3000)

# right
bot(18).servo_speed(75)
bot(19).servo_speed(0)
sleep (2000)

Repeat Loops

1.

A square 
consists of two 
movements, four 
times.

2.
3.



Functions Without 
Arguments

• Simplified the drive 
commands

• Why not pass the 
duration?

from cyberbot import *
# functions with arguments

def straight():
    bot(18).servo_speed(75)
    bot(19).servo_speed(-75)
    sleep (3000)

def right():
    bot(18).servo_speed(75)
    bot(19).servo_speed(0)
    sleep (1100)
    
def stop():
    bot(18).servo_speed(0)
    bot(19).servo_speed(0)

straight()
right()
straight()
right()
stop()



Cyberbot.py library contents
bot(pin).read_r(data)  # retrieve returned value via I2C

bot(pin).digital_write(state) # set I/O pins high or low

bot(pin).analog_write(PWM) # set duty cycle to four available PWM channels 

bot(pin).digital_read(state) # get I/O pin state high or low

bot(pin).states(states) # set binary pin states to multiple I/Os

bot(pin).directions(directions) # set I/O pin directions

bot(pin).qti(QTI values) # set and read four line follower sensors

bot(pin).pulse_out(pulsewidth) # set and maintain a pulse 

bot(pin).pulse_in(pulsewidth) # measure pulse on I/O pin (accelerometers)

bot(pin).pulse_count(counts) # count pulses over duration of time

bot(pin).rc_time(time) # pseudo-analog R/C charge/discharge time on I/O pin

bot(pin).tone(sound) # set frequency, duration to I/O pin

bot(pin).ir_detect(frequency) # generate IR pulse and get receiver value

bot(pin).servo_angle(angle) # set and hold servo in an angle (up to 14 servos) 

bot(pin).servo_speed(speed) # set and hold servo speed (-100 to 100)

bot(pin).servo_disable(disable) # disable a servo

bot(pin).ping_distance(distance) # configure Ultrasonic or Laser Ping, receive distance

bot(pin).tv_remote(button) # decode pulses from Sony TV remote and return button number







Cyber:bot Educational 
Resources



Learn.parallax.com



Assemble your cyber:bot
https://learn.parallax.com



Python 
scripting: 
learn* data 
types, logic, 
interaction 
between 
hardware and 
software 

*student experience, 

not instructed! 



Components: identification, function and use 
of real electronic sensors and parts

(2)  IR receivers
(2)  IR LEDs (clear case)
(2)  IR LED shield assemblies
(2)  Resistors, 220 Ω (red-red-brown)
(2)  Resistors, 2 kΩ (red-black-red)
(misc) Jumper wires



Electronic circuit building by pictorial and 
schematic



Content exclusively available to educators: 
e-mail learn@parallax.com for access

● Google Presentation Slides 

● Scope and sequence

● Standards alignment

● Assessment material



Standards Alignment:
Common Core (ELA, Math), NGSS, K-12 Computer Science 
Framework, CTE and 21st Century Competencies 



Assessment material: 
editable (RTF) and PDF formats available for download 

● Developed from 
cyber:bot tutorial 
content

● One assessment per 
cyber:bot “chapter”

● Answer key is included
● Use as provided or 

modify on your own



Scope and Sequence:

• Google Drive - look for tab

• Download PDF & zipped Excel



Touch Navigation
https://learn.parallax.com/tutorials/robot/cyberbot/touch-navigation-cyberbot



Touch Navigation: Assembled Circuit



Touch Navigation: Circuit Build



Touch Navigation: Pressed / Not Pressed



Visible Light
https://learn.parallax.com/tutorials/robot/cyberbot/visible-light-navigation-cyberbot



Visible Light Following: Circuit Build



Visible Light Following: Circuit Build



Infrared Light
https://learn.parallax.com/tutorials/robot/cyberbot/infrared-light-navigation-cyberbot



Infrared Emitter / Receivers for Object 
Detection and Following



Projects 



Infrared Remote Control

http://learn.parallax.com/tutorials/robot/cyberbot/control-your-cyberbot-infrared-tv-remote



Roaming with the Ping))) Ultrasonic Sensor

http://learn.parallax.com/tutorials/robot/cyberbot/cyberbot-roaming-ping



Happening Now: NICERC & Parallax 
Cybersecurity Curriculum Jam Session



Cybersecurity Tutorial Topics
• Computer — micro:bit Talk
• Strings, Dictionaries, and Error Handling
• Radio Basics 
• Radio Navigation Control
• Simple Attacks and Detections
• Denial of Service
• Authentication and Encryption
• Brute Force
• Key Exchange
• Replay Attack & Defense



In Development: Bluetooth RF Control



Line Follower
 

http://learn.parallax.com/tutorials/robot/cyberbot/qti-line-follower-cyberbot



In Development: Line Following with Color Codes



In Development: Gripper



Purchasing and Support 



Cyber:bot with micro:bit #32700
$219 ea. (qty 1-9)
$208.05 ea. (qty 10-19)
$179.10 ea. (qty 20+)

Also available at www.mouser.com #619-32700



Cyber:bot 12-Pack  Plus #32712
$3,595 (regular $4,330)

• (12) cyber:bot kits
• (12) micro:bit modules
• (12) QTI Line Followers
• (12) Ping))) Ultrasonic 

sensors and servo 
mounting brackets

• (12) Infrared remote 
controls

• (5) battery chargers
• (120) NiMH batteries
• 2’x6’ class banner



• Educator Hotline open 12 hrs/day (916) 701-8625
• E-mail learn@parallax.com
• Sales (916) 624-8333
• Forums http://forums.parallax.com/
• Facebook 

• Parallax https://www.facebook.com/ParallaxInc/
• Micro:bit https://www.facebook.com/groups/1756471244599979/ 



Cyber:bot Workshop for Educators in 
Rocklin, CA: Thursday February 13

● Full day of training
● No cost (free!)
● Includes cyber:bot
● Limit 25 educators
● Register at 

parallax.com/events



● Register at parallax.com/events

BlocklyProp and the ActivityBot 
360 Webinar: Tuesday, January 
21st 1:00 pm (Pacific)



Parallax Inc. 
599 Menlo Drive, Ste 100
Rocklin, CA 95765

www.parallax.com
Learn.parallax.com
Main: (916) 624-8333
Educator Hotline: (916) 701-8625



National Integrated Cyber Education 
Research Center, NICERC 
6300 East Texas Street
Bossier City, LA 71111 

www.nicerc.org
Main: (318) 759-1600


