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Agenda and Goals

(PAALAXE),

www.parallax.com




Agenda

Introductions and Agenda (5 mins)
Software (1 hour)

o Python / MicroPython

o micro:bit Software Setup

o Program micro:bit

o Add cyberbot library
Build the cyber:bot (1 hour)
Build circuits, coding and running
our robots (5 hours)

o LEDs and buttons

o Touch Navigation (Whiskers)

o Light Following Circuit

o Infrared Object Avoidance

o Infrared Remote Control
Support and Products

Goals

Enjoy the day, laugh, and play

Use Parallax tutorials like a student
Write our own Python code

Break barriers about using software
and hardware

Develop basic electronic
troubleshooting skills

Understand hardware from the
inside, lower levels

Gain confidence to use cyber:bots
in classrooms

|dentify other Python support
materials

See industry connections

A

www.parallax.com
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Who really benefits?

Students!

ZakUak (subscribe on YouTube)
spent two days at the Parallax
booth at the USA Science and
Engineering Festival. He says
about cyber:bot in his video:

m No black box, the real thing!

m This makes coding interesting

m Pythonis a fun programming
language

See what happens when you put
these robots in class. Tell us!

PAEALAX A
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Discussion: is encouraged and appreciated!
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Python and micro:bit
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® The Incredible Growth of Pyth: X +
- O
f flow.bl... ¥
@ https://stackover
< C
stack overflow

The Incredible Growth of Python

David Robinson

Course ang Exam Description

AP Computer
Science Principles

lncluding the Curriculum Framework

' “There is no designateqd programming
Ianguage for the Course. Teachers ¢an choosge
g language t

6 CollegeBoard
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@, python

Beginner-friendly (reads like English - looks BASIC)
Object-oriented, structured language

Runs on embedded 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)

Free / open source (no awkward licensing/copyright)

@ (PARALAX
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MicroPython - Python for Microcontrollers

microbit

display.scroll('Hello, World!")
display.show(Image.HEART)
sleep( >)

music.play(notes)

MicroPython is a creation
of Damien George

(PAALAXE,

www.parallax.com




.
g
Wk
i
» p 0
o
5
ez >
i . £
o @
b BIBIC :
v
A
2 . o
o O
o )
@
S

@ (PABALAXA

www.parallax.com 11




N —
P —

www.parallax.com

3
i
i
1




micro:bit: Hardware Features

Micro USB 1 FRONT

Drag-and-drop programming
MSC, UART, CMSIS-DAP, webUSB

5x5 LED Matrix User buttons

Digital/analog 10

Muxable to SPI, UART, 12C External supply

Pads for crocodile clips Regulated 3.3V in or battery out

Holes for banana plugs

|— Edge Connector

Battery connector
JST connection for 3V

Reset Button

2.4GHZ Antenna

Bluetooth low energy
Broadcast radio

Nordic nRF51822 EJ '

Motion Sensor T-Chcetieomere NXP KL26Z

ST LSM303AGR USB Interface chip

(PABALAXE)
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Python + Robotics

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

m Competition-based
challenges make it fun

m Basis for learning product
development, robotics, and
mechanical

m Low-level skills further
creative vs. user-level
experience

®0e

'D

Mode

+ (2 &) (S B

New Load Save Flash Files

Mu 1.0.1 - IR_Control_Robot.py

=) (4) (@) (@

REPL Plotter Zoom-in  Zoom-out

(SRR

Theme Check

% Ping))) Ultrasonic Sensor Test.py % IR_Control_Robot.py = * 5_IR Follow.py * 1_Whisker Detection.py * 3_Light Follow.py

88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
a7
118
119
120
121
122
123
124
125

Hi#HHAE SRR

HH##
# Parallax / NICERC Cyber:bot
# Infrared Remote Control
HEHE R HH RS R R

while True:

if num == 1:

elif num %
bot (16,
bot(19).
display.
elif num == 6:

elif num == 7:

elif num == 8:

bot(18).servs 3
(18) . seryp 3

G
bot(18).servo_speed(75)
bot(19).servo_speed(75) .
display.show(Image.ARROW_W)

bot (18).servo_speed(0)
bot (19).servo_speed(75)
display.show(Image.ARROW_NE)

A

#HHHHBHBRSH AR H

#
#

PARALLA
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Mu 1.0.1 - IR_Control_Robot.py

P+ 2 X2 S5 B® M Q) QEG)

Mode New Load Save Flash Files REPL Plotter Zoom-in  Zoom-out Theme Check

% Ping))) Ultrasonic Sensor Test.py * IR_Control_Robot.py % 5_IR Follow.py  1_Whisker Detection.py * 3_Light Follow.py
88
89
90
91
92
93
94 while True:
95 num = b
96 # Forwa
97
98
99

100

101

102

103

104

105

106

107

108

109

110

111

112

dil3 elif num %

114 bot (16

dils bot(19).

116 display.

ili7 elif num == 6: &

118 bot(18).servo_speed(75)

119 bot(19).servo_speed(75) ,

120 display.show(Image.ARROW_W)

121 elif num == 7:

122 bot (18).servo_speed(0)

123 bot (19).servo_speed(75)

124 display.show(Image.ARROW_NE)

125 elif num == 8:

ot(3).tv_remote()

d on button p

@ (PABALAXA
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cyber:bot is a joint project of NICERC and Parallax

“INICERC

AN ACADEMIC DIVISION OF THE
CYBER INNOVATION CENTER

https://nicerc.orqg/
Department of Homeland
Security funded

Create a cyber-ready
workforce

Produces a free curriculum
for American educators
Staff of 25

PARALLAX

Z
m
www.parallax.com /

https://www.parallax.com
Established educational
robotic company since
1992

American manufacturer
from Rocklin, California
Staff of 25
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https://nicerc.org/
https://www.parallax.com

Educational Resources

(PABALLAXE)
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NICERC.org Cyber Fundamentals
Create a login for their micro:bit Python lessons

w Check Pushbu: X ‘

¢« > c
. -4
ICERC

@

Account

m

Dashboard

Calendar

A https:

cyberbot pres: X

nicerc.instructure.com/co

@, Microbit - Py

urses/60/p

X ‘ #, Microbit - Pyl X ‘ & My Drive - Go: X NICERC cyber:: X -:::' LogInto Canv X

micro-bit-python Q &

00 Graphics
Graphics

01 Hello World and Scrolling
Text

Master Notes
Source Code

04 Animation
Master Notes

03 Variables and DIY Images
Master Notes

Source Code Source Code

-'::- micro:bit Pythc X +

v 0 0@EG0O0 @

02 Programming with Displays
Master Notes
Source Code

05 Buttons and Conditionals
Master Notes

= (] X

Worksheet

Source Code

(PARALAX Z

www.parallax.com
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NICERC.org Cyber Fundamentals

00 Graphics

01 Hello World and Scrolling Text

02 Programming with Displays
Variables and DIY Images
Animation
Buttons and Conditionals
Compass and Comparisons

Binary and Visual Counter

=P1€Y-=bow()

Microzpy

Tug-o-War ; 0 reerence rid o gy o,

Communications

Student Response System
Passwords and Security
Voltage Measurement

Temperature Sensor




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

W CheckPush x | [ yberbotp x | @ Microbit- X | #) Microbit- X | & MyDrve- x | [ NICERCqyk X = © Ideas|mic x {73 microbitP, X | +

& - C @& httpsy//microbit.org/ideas/python/ Q %« ® ’G 0O o [CCIONN. ]

[m] X

emibtnzne

Lesson e Project P Project

Code Minecraft Micro Morse Phone A Morse Code
with BitlO and the Transceiver On a
micro:bit micro:bit

Visit lesson make.techwillsaveus.com [ github.com

T ~

Project Curriculum Lesson a

Live data logging UCL MicroPython

with Python and The IET Lesson Resources
Mu Collection

Visit project Visit curriculum microbit-challenges.r... [{



https://microbit.org/ideas/python/

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

w Check Pushb: X cyberbot pre X @, Microsbit - Py X ‘ @, Microsbit - Py X ‘ & MyDrive-G: X ‘ NICERC cyber X ﬂﬂ BBC microbic X .:::. microbit Pyt: X + - = X
&« (2 "W ttps://microbit-micropython.readthedocs.io/en/late w) % .B Oo@d®O O @

# BBC micro:bit MicroPython

lat. Docs » BBC micro:bit MicroPython documentation ) Edit on GitHub
atest

BBC micro:bit MicroPython documentation

Introduction Welcome!

Hello, World!

Sy The BBC micro:bit is a small computing device for children. One of the languages it understands is
the popular Python programming language. The version of Python that runs on the BBC micro:bit is
Buttons called MicroPython.

Input/Output
Music This documentation includes lessons for teachers and APl documentation for developers (check out

Ran the index on the left). We hope you enjoy developing for the BBC micro:bit using MicroPython.
andom

Movement ) . . .
If you're a new programmer, teacher or unsure where to start, begin with the tutorials.

Gestures

Direction First Steps with MicroPython by WVike Rowbit

Storage

MicroPython was created by Damien...

Speech

Network
Radio
Next Steps

APl REFE CE
hing you need to know about
on the microbitis

. e Y
micro:bit Micropython API found in this documentation.

& Read the Docs Beat Triplebyte's coding quiz. Get offers from top companies. Skip resumes & recruiters. ad

(PARALLAX Z

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

What is a micro:bit
How do | set up my micro:bit
Microbit Parts and Features

Lights

Micro:bit Basics for Teachers
Part 1 - The Hardware

Are you a teacher who wants to use micro:bit in your classroom, but doesn't
know where to start? We'll show you how!

or - Q Protip © 30 minutes © 3,291

hackster.io
Micro:bit Basics for Teachers

(PARALLAX

www.parallax.com
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Learn.parallax.com

ﬂ LEARN.PARALLAX.COM

——

WELCOME TUTORIALS

EDUCATORS REFERENCE DOWNLOADS

Grade

cyber:bot

Tutorial Series

python
powered

Are you an Educator? Let's chat!

Get a Head Start on Python Robotics with the cyber:bot Robot

Take Python programming to the next level with the new cyber:bot Robot! This brand-new robot is a joint
project of Parallax and NICERC, and our tutorial series is in active development.

Come take a look at its progress, and remember to check back often over the next few months.

O OO

Grades 5-8

ActivityBot Boe-Bot

Grades 9+

ActivityBot cyber:bot

Language

Scribbler 3 FLiP Try-It Kit Shield-Bot

Boe-Bot Scribbler 3 FLiP Try-It Kit Shield-Bot ELEV-8 Arlo

BlocklyProp

Basics ActivityBot

Propeller C

Prop C Basics ActivityBot

Scribbler 3

FLiP Try-1t Kit Badge WX

FLIP Try-It Kit

(PARALAX Z

www.parallax.com
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https://learn.parallax.com/
https://learn.parallax.com/

Software Setup for
micro:bit

Software Setup

(PARALLAX

www.parallax.com

2)
(|
24



https://learn.parallax.com/tutorials/robot/cyberbot/software-setup-microbit
https://learn.parallax.com/tutorials/robot/cyberbot/software-setup-microbit

Connect micro:bit to Computer

(PARALLAX

www.parallax.com
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Open https://
W Check the micrombit firmwa x b

er:pot pres

thon.microbit.orqg/v/beta

= C & https://python.microbit.org eta @ ¥ v

O micro:bit

from microbit import *

while -
display.scroll('Hello, World!")
display.show(Image.HEART)
sleep( )

@ (PABALAXR

www.parallax.com



https://python.microbit.org/v/beta

Writing micro:bit
programs

Add modules to your
micro:bit

Writing micro:bit
Programs

(PAPRALLAX

www.parallax.

7,



https://learn.parallax.com/tutorials/robot/cyberbot/add-modules-your-microbit
https://learn.parallax.com/tutorials/robot/cyberbot/add-modules-your-microbit

LED Matrix - Scrolling

#hello_goodbye.py

from microbit import =*

display.scroll(‘Hello’, delay = 560)

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

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

(PARALLAX

www.parallax.com
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LED Matrix - Premade Images

#hello_goodbye.py

from microbit import =*

display.show(Image.HEART)

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

e Press the “reset” button to see it again.

e Try your own - Google “micro:bit MicroPython Images”

A

(PARALLAX

www.parallax.com
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Custom Images

display.set pixel (x, y, b)
x and y are pixel position, b is brightness

e mm O

# medium_box.py

X
:
2
i
!
i
I

y/
SENE R

from microbit import =*

display.set_pixel(1,
display.set_pixel(1,

display.set_pixel(1, e Draw yourown

. . shape.
display.set_pixel(Z, o Chaelge the
display.set_pixel(2, brightness

display.set_pixel(3,
display.set_pixel(3,
display.set_pixel(3,

1,
2,
3,
1,
3,
1,
2,
3,

(PARALAXE)
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Solve Math Problems

assignment (=)
addition (+)
subtraction ()
multiplication (*)
division (/)

#simple_math.py

from microbit import =*

89
42
b + a

a
b
C

display.scroll(“a = b = ")
display.scroll(c)

(PARALLAX

www.parallax.com
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Make Decisions - If Else Statement

compare-equals (==)
greater than (>)

less than (<)

greater than or equal to (
less than or equal to (<=)

<)

#simple_decision.py

from microbit import =*

a 89
b = 42
if a > b:
display.scroll(“a is greater than b")
else:

display.scroll(“a is not greater than b")

(PARALAXE)
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Count and Repeat

e Many robotic tasks involve repeating an action over and

over.
® | U [ TR S i 1.
Starting value (Inclusive)
Variable that will change Ending Value (Exclusive)
for counter in range(l, B
display.scroll (counter)

#count_to_ten.py

from microbit import =*

for counter in range (1, 11):
display.scroll(counter)

display.scroll(“All done!")

www.parallax.com

(PAALAXE,




Constants and Comments

o is for block comments (docstrings) and allow many lines to
be commented as documentation.
e #is forline comments and explains subsequent line of code

count_to_ten_documented.py

from microbit import =* #import the microbit library

START_VAL = 1 #set START_VAL to 1

STOP_VAL = 11 #set STOP_VAL to 11

STEP_VAL = 1 #set STEP_VAL to 1

#count from START_VAL to STOP_VAL incrementing by STEP_VAL

for counter in range(START_VAL, STOP_VAL, STEP_VAL):
display.scroll(counter) #display the counter value

display.scroll("All Done!") #display message when done

P BEAXE




Pushbuttons

The micro:bit module can be programmed to respond to these
buttons being pressed.

e Each button exists as an object referred to as button_a and
button b.

button a ; ; button b
. BEE ] <

. button b

0 1 2 3V GND

e Used to change program functions, start/stop, or play games.
e These are not the reset button, but there is a reset button too!

www.parallax

@ (PABALAXE)




Pushbuttons

is_pressed()

#is_pressed.py
from microbit import *

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

0 1 2 3V GND

was_pressed()

#was_pressed.py
from microbit import =*

while True:
sleep(5000)
if button_a.was_pressed():

display.show(Image.YES)

else:
display.show(Image.NO)

0 1 2 3V GND

(PARALLAX

www.parallax.com
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Modules, Methods, Functions, and Objects

e Modules are code libraries that include the objects

e Methods are functions that belong to a specific object

e functions are defined by a def statement. Functions can pass
parameters (arguments) - like robot speed, sensor states.

#smile.py

microbit module from microbit import =*

def smile():

smile function

display object display.show(Image.HAPPY)

sleep(2000) show method

belongs to

smile() display object

(PARALAXE)
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Adding the cyberbot library (module)

e Two editor choices: online Python editor

(https://python.microbit.org/v/beta) or local installed Mu
editor (https://codewith.mu/)

e Use the online Python editor (less trouble with tabs/spaces)

) micro:bit
online Python editor
.
(@ Mu 1.0.1 - untitled.py
local install Mu > 0@ @] =) ()] (@) (@) (o
Mode New Load Save Flash Files, REPL Plotter Zoom-in Zoom-out The
untitted.py X

| Access the file system on the micro:bit. t

www.parallax.com

@ (PBRLAXE),



https://python.microbit.org/v/beta
https://codewith.mu/

Adding the cyberbot library (module)

1. Download the cyberbot library archive to your desktop from
hitps://bit.ly/2X0gvGk or “Add modules to your micro:bit”
Extract the contents of the file to a new folder.

“Load” Python code or hex file using Load button

W N

) micro:bit

0t Name

i microbit

Load Python code or hex file into the editor

@ (PARALAXE)

www.parall



https://bit.ly/2XOgvGk

Adding the cyberbot library (module)

4. Check that the cyberbot.py file appears.

B8 Manage files on a micro:bit

‘.
\cy’oerbot.py

5. Close the window.

[ £, Load Script or HEX file




Adding cyberbot library with Mu editor

i

O

@ (PABALAXE),
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https://docs.google.com/file/d/1oGbmB3ZlC_AFpNEzdFbF2g86ibsCNq_M/preview

Cyberbot.py library contents

bot(pin)
bot(pin)
bot(pin)
bot(pin)
bot(pin)
bot(pin)
bot(pin)
bot(pin)
bot(pin)
bot(pin)
bot(pin)
bot(pin)
bot(pin)
bot(pin)
bot(pin)
bot(pin)
bot(pin)
bot(pin)

.read_r(data)

.digital write(state)
.analog write(PWM)
.digital read(state)
.states(states)
.directions(directions)
.qti(QTI values)
.pulse_out(pulsewidth)
.pulse_in(pulsewidth)
.pulse count(counts)
.rc_time(time)
.frequency_out(sound)
.ir_detect(frequency)
.servo_angle(angle)
.servo_speed(speed)
.servo_disable(disable)
.ping distance(distance)

.tv_remote(button)

#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
E
#
s

retrieve returned value via I2C

set I/0 pins high or low

set duty cycle to four available PWM channels

get I/0 pin state high or low

set binary pin states to multiple I/Os

set I/0 pin directions

set and read four line follower sensors

set and maintain a pulse

measure pulse on I/0 pin (accelerometers)

count pulses over duration of time

pseudo-analog R/C charge/discharge time on I/0 pin
set frequency, duration to I/0 pin

generate IR pulse and get receiver value

set and hold servo in an angle (up to 14 servos)
set and hold servo speed (-100 to 100)

disable a servo

configure Ultrasonic or Laser Ping, receive distance

decode pulses from Sony TV remote and return button number




Build your cyber:bot

Build your cyber:bot

(PAPRALLAX

www.parallax.
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https://learn.parallax.com/tutorials/robot/cyberbot/build-your-cyberbot
https://learn.parallax.com/tutorials/robot/cyberbot/build-your-cyberbot

Assemble your cyber:bot

hitps://learn.parallax.com

(1) tail wheel ball

#710-00007 (1) rubber grommet #700-00099
I #700-00025
(10) 3/8" #4-40 pan-head screw
#700-00002 o
(2) #4 Nylon washer
e #700-
(10) 1/4" #4-40 pan-head screw 100:00005
#700-00028 . .
Pﬂ (2) wheels (2) o-ring tires

(8) #4-40 Nylon-core locknut #121-00021 #710-00200
(2) 3/8" #4-40 Nylon flat-head screw  #700-00024

#710-00046
= (1) i - = ; - PARALLAX
cotter pin (8) #4-40 nut — -
° | R [ oiminine |
#700-00023 #700-00003 Parallax i v = (2) continuous
:;:[]rgv;%rév;; §o 4 rotation servos
- : #900-00008

(1) small robot chassis (1) 5 AA battery holder

(4) 1" round #4-40 standoff
#700-00022 #753-00007

#700-00040 J

(2) 1/2" round #4 spacer o
#713-00007 Parallax combination wrench

#700-10025

(PARALAXE)

www.parallax.com



https://learn.parallax.com

On back:

16) Propeller
microcontroller
system

H NSy 28LSE

pJeoq joquagho

Y X v

15) micro:bit
connector

14) system
access port

13) power switch

12) I/O pin access

11) P20 and
P21 LEDs

10) GND, D/A, AD access

1) robot mounting holes

2) micro:bit
mounting holes

cyber:bot board
parallax com/cgberbot

ooﬂN
00

9) breadboard

8) 3.3V and 5V access

A

(PARALLAX

www.parallax.com
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Student writes microPython
code in Mu editor for the
micro:bit

Propeller microcontroller I/O pins interact & \ A
with student’s breadboard circuits, piezo
speaker, and servo motors

Propeller carries out requests
made by micro:bit code, can
reply with data

R
-
-
-~
-
-—
-
-—
—
_—
-

Propeller
sends voltage
to D/A output
sockets

.

16
17

18
19

15
14
13
12
11
10

C=2NWbhbOON

A/D input sockets send variable
voltage input to the micro:bit




Navigation with the
cyber:bot

Navigation

(PAPRALLAX

www.parallax.
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https://learn.parallax.com/tutorials/robot/cyberbot/navigation-cyberbot
https://learn.parallax.com/tutorials/robot/cyberbot/navigation-cyberbot

Center the Servos

# servo_centering
from cyberbot import =*

bot(18).servo_speed(0)

bot(19).servo_speed(0)

Download above script
cyber:bot switch in position 2
e Turn both potentiometers with
screwdriver until servos stop turning

www.parallax.com
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Forward Motion
Means One Servo Turns Opposite Direction

o r.
Y ’
-
> : e — c—> @ : S
."" = "\‘ oY m ":.
Yrgand Uyt
\_/Counterclockwise Clockwise\_/
_ Forward Forward ﬁ

@ (PRuAXa),




Clockwise Rotation

# left_servo_CW.py
from cyberbot import =*

bot(18).servo_speed(-75)

Vdd (5 V)

Vss (0 V)

—» € 13ms

€— 13 ms

e 20ms

Counter-clockwise Rotation

# left_servo_CCW.py

from cyberbot import = Vdd (5 V)

bot(18).servo_speed(75)

Vss (0 V)

= 1.7 ms

— €= 17 ms

www.parallax.com
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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)

@ (PARALAX
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Backward

from cyberbot import =*

# backward_three_seconds.py

bot(18).servo_speed(-75)

¥ bot(19).servo_speed(75)

i P
A P10
.LJE = A
88
£C X = 7
-EE
=
5 P4
2 ecee

sleep (3000)

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

www.parallax.com
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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)

www.parallax.com
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Left

from cyberbot import =*

# left_three_seconds.py

bot(18).servo_speed(9)
bot(19).servo_speed(-75)

sleep (3000)

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

@ (PARALAX

www.parallax.com

y4
m
J54




Left Motor Right Motor

bot(18).servo_speed bot(19).servo_speed

Forward

Backward

Left

Right




Square
Write a Python script for your cyber:bot

from cyberbot import *
# square.py

# 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)

# you write the rest
# of the script

(PAALAXE,
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Repeat Loops

A square
consists of two
movements, four
times.

G

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(9)
sleep (2000)

(PARALLAX
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Functions Without
Arguments

- Simplified the drive
commands

* Functions “lock in” the
speed and duration

« Why not pass arguments
of speed and duration?

from cyberbot import =*
# functions without arguments

def 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 (11600)

stop():
bot(18).servo_speed(0)

bot(19).servo_speed(0)

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

(PARALLAX
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from cyberbot import =*

FunCtionS With # functions with arguments

Arguments def straight(duration):

bot(18) .servo_speed(25)
bot(19) .servo_speed(-25)
sleep (dur)

» Use the functions and right(duration):
pass values as bot(18).servo_speed(25)
bot(19).servo_speed(0)
argumentg _ sleep (duration)
 Creates simplified code; |
. stop(duration):
easier to read bot(18).servo_speed(0)
bot(19).servo_speed(0)
sleep(duration)
Write Python code and straight(1000)
use functions to draw a right(569)
. straight(1000)
triangle. right(500)

stop(0)

www.parallax.com
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Functions with Loops




Sound for the cyber:bot
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Place the Piezospeaker

P2[o—+ :] )))

GND O

e Find piezospeaker in
the Small Robot
Electronics
Component Pack.

e Peel off the “Remove
the seal after washing”
sticker if it has one.

e Pluginto the cyber:bot

board okl

O
' .

ooooo 00000
00000 ___0o0oo0
00000 |00000
00000| |Doooo
0oooo| |Doooo
ooooo| |ooooo
00000| |Doooo
0oooo| |Doooo
00000l |Doooo
ooooo| |ooooo
ooooo| |ooooo
0o0o0| |Doooo
000o0| |Doooo
ooooo| |Doooo
oooool__|ooooo
00000 00000
00000 00000
U D AND
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The Tone Command

e Sounds are used in robotics for program feedback (sensor
actions), customizing behavior, or as alarms.

e Syntax for the tone command:
o bot(22).tone(frequency, milliseconds)

e What will this script do? Hint, the loop counter has a step value!

# sound_effect.py

from cyberbot import =*

for freq in range (500, 3100, 100):
bot(22).tone(freq, 100)

(PAALAXE
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Notes from Frequenmes

wn o N ~ Te] o o I (4p]
I oo <t o — <t ~ (o)) o o o))
Happy Birthday! 23 88% 52 g§c¢g
™ - - » o - N N N (ap] ™M
w ~ B O O O B O M O ©® O O w O
© o W W W O W M O ~ o © O v o
< N~ ) g (o)) {®) 0 N~ N < ™M (e)] ™ N Tp) (e 0]
o -~ ™ (40 ] Ty N~ (@) o lap) ({e] N~ -— wn (@)) ~—
\ eg o - \ 211 > o™ 2 N N N N ™ (o) (o) <
/
C D F G A D G A
6 6 6 6 6 7 7 7
# # # # # # # #
or or or or or or or or
D E G A B E A B
6 6 6 6 6 7 7 7
b b b b b b b b
happy_birthday.py ce|Ds|E6 | Fs || A6 |B6 c7|a7lB7

from cyberbot import =*

bot(22).tone(2349. an eighth
bot(22).tone(2349. a sixteenth
bot(22).tone(2637. quarter
bot(22).tone(2349. quarter
bot(22).tone(3136. quarter
bot(22).tone(2793. half

a
a
a
a
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Circuits on the
cyber:bot

Circuits
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http://learn.parallax.com/tutorials/robot/cyberbot/circuits-cyberbot
http://learn.parallax.com/tutorials/robot/cyberbot/circuits-cyberbot

Blink a Light: Using Built-in LEDs

e Pins 20 and 21 each have an LED connected directly.
e Modify the code to alternate with P21.
e Speed it up! P20l 2m2

# pin_20_blink.py

from cyberbot import =*

while True:
bot(20) .write_digital(1)
sleep(2000)
bOt(Z@) erte—dlgltal(@) LED connected to
Sleep('] @@@) Propeller P20

& (PARALAXE)
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Blink a Light: How it Works

bot (20) .write digital (1) sets the pin to “output high”
and connects to the 3.3V power supply.

bot (20) .write digital (0) sets the pin to “output low”
and connects the pin to ground.

\\‘//
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7

4 N

3.3V oV Connect a part to
+3.3V or +5V
(00000 00000 - \
ooodo ooooo Connect parts to
o0o0oo0o DDDDD.‘ each other, in
E1ElENEES O0000 the same 5-
Oo0o0o00o Oo0oo0oo socket row
i [j @ Jj i ooooo - /
ooooo ooood
Oooog|l |0o0oo Sonnect a part
gt e m————_— Sy e S S o the Propeller
8 g 8 E] g B B g g 8 microcontroller’s
I/O pins
Oo0o0oo0o O000oo
Oooooo O0o00oo 2 2
minininln mimln Connect a part to
ODOo000| |(0geoo ground (0 V)
Ooo0ooo ooo ) ’
O00o0o0o Oooo0oo )
Connect to the
N O DD O Sjuuiuiw) digital-to-analog
(D/A) converter or
analog-to-digital
GND J\l%/p} SA}D-Z:/ \,(ND) converter )

Blink a Light: Breadboard Basics

Position 0: use for
building circuits,
flashing scripts.
Position 1: powers
breadboard,
Propeller.

Position 2: powers
breadboard,
Propeller, and motors
(3-pin ports)

A
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Blink a Light:
Breadboard Basics

- Electronic projects are
easily built on breadboards

« Read schematics and
pictorials to learn how to
place components

- Prototype, proof of concept
or student projects

www.parallax.com
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Blink a Light: Resistors

Color

Black
Brown
Red
Orange
Yellow
Green
Blue
Violet
Gray
White

Digit

=

OO N | WIN|—~

Resistor is a component that “resists” the
flow of electrical current

Current is the flow of electricity

Each resistor has a value that tells how
strongly it resists current flow.

Tolerance

™ code
[ Y

Second Digit

P

First Digit Number of Zeros

47 x 10* =470 470 Ohm resistor

A
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Blink a Light: LED

e An LED has two terminals:
o anode lead is labeled with the plus-sign (+), and it is the
wide part of the triangle in the schematic symbol.
o cathode lead is labeled with a minus-sign (-), and it is th
line across the point of the triangle in the schematic

symbol
&

e Light-emitting diode s —~—
(LED) emits light 220
when current passes

!§ LED

through it. = C+<>

ALY
LED

e
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Blink a Light: Build an LED Circuit

3.3V 5V
Anode lead I&i15 00000 a2 0000
PO [ AN e 00000 0000 Cathode
and resistor p1af COOOODENIO000 | L4 jead and
220 Q connectin o000 o0o0o0o 3
A AN P12 d
N LED the same 5- | p11 DDOEN 00D o dbemile
ket P10 O og OO connectin
L socket row oW | OO [ \ g )
- e . =
GND ,’3? 0 ik 8 a0 E]] socket row
P8 [ AN gg m OO0 || Se—
290 Resistor P4 g g g g g g 8 B Anod d
2 W'\ LED connects to zg DO0000| - r:;: ; i~
N Propeller | ;| 00000 |0 0 | | jeatnoacare
Iopin | poM|CCCC0  CAYOO || | separated
— ooooo oo by a trench
GND
1012

e Write a program to alternate blinks on these two LEDs.
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Pushbuttons: Add to the LEDs on Breadboard
 Light LEDs on P20/P21 when buttons pressed

P15
P14
P13
P12
P11
P10
Pg
P8
P7
P
pﬁ.
P4
P3
i

3.3V

SV

ooooooooo
e,
Os00000000og
O00000o0o0o0oooao
O00o0o000000

O00RO
000

3.3V 3.3V
b PB1 b PB2
P3 P4
220 O 220 O
10 kQ 10 kQ
GND GND
P20 CO—— W\ P21 [O—— W\
240 O 240 O
¥\ LED ¥\ LED
GND GND

www.parallax.com

(PARALAXE)




Pushbuttons: Add to the LEDs on Breadboard

« if-elif conditional statement
« P20 LED is on when button on P3 is pressed

# pin_3_button_LED.py
from cyberbot import =*

while True:
if bot(3).read_digital()
bot(20) .write_digital

elif bot(3).read_digital(
bot(20) .write_digital(1

« Modify code to control P21 LED with P4 button.
« Make P3 button control P20 LED and P4 button
control P21 LED

@ (ARALAXE)
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https://docs.google.com/file/d/1rDeF4-nRebJ-1gCSq1Utp1ECM7VzIfQB/preview

Touch Navigation for
the cyber:bot

Touch Navigation

(PARALAXE)

www.parallax.



http://learn.parallax.com/tutorials/robot/cyberbot/touch-navigation-cyberbot
http://learn.parallax.com/tutorials/robot/cyberbot/touch-navigation-cyberbot
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http://www.youtube.com/watch?v=yqMzRBF8b9g

Touch Navigation: Assembled Circuit
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Touch Navigation: Circuit Build

>

cyber:bot board

I




Touch Navigation: Circuit Build

3.3V 3.3V
10 kQ 10 kQ 0o000 | §
00000 #
) oopoo
o000
P7 P9 : AEBETT
220 Q 220 Q) LSRR
ooooo
00000
ooDoo
0ooooo
Left Right 80080
Whisker Whisker 108000
L e 2
GND GND

Right
Whisker
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Touch Navigation: Pressed / Not Pressed

bot (7) .read_digital () bot (7). read_digital ()
returns 1 returns 0
3.3V 33V
3.3V ov

220 Q
O
Whisker not pressed Whisker pressed
GND GND

www.parallax.com
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Touch Navigation: Testing Circuit
+ LEDs show state of whiskers (code from tutorial)

cyber:bot board
paralax.comveoyberbot

Py
i
EE
e
=X

Q o . .
PARALAXE PARALLAX PARALLAX Z
e e (OJE o
Neither Left pressed. Right pressed. Both pressed.
pressed.
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Visible Light Navigation
for the cyber:bot

Visible Light

(PAPRALLAX
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https://learn.parallax.com/tutorials/robot/cyberbot/visible-light-navigation-cyberbot
https://learn.parallax.com/tutorials/robot/cyberbot/visible-light-navigation-cyberbot

www.parallax.com

(PAALAXE,,



http://www.youtube.com/watch?v=x9-hG4d3XGU

Visible Light Following: Circuit Build

P8O MWy
220
R

— 0.01 yF P15

P14
P13
P12
P11
P10

P8
P7

PS5
P4
P3
P2
P1

— 0.01 yF

3.3V

oooao 00000
0o00oao 00000
ooooo o00o0o0
Oo0o000 00 O
00000 O ()
00 afshols p
- o
00000 8 Dg:’ ¥ _Flat Edges,
ORO@~ 4, Shorter Pins
ooQoo E
0ooag O (1
0ooa O 00
000 00000
0ooa Oo0000
000 00000
000 00000
00 00000
GND i Sans
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Visible Light Following: Circuit Build

"Q\

A Y F 4
O nooooodddsSoonnooo e O

000 0080000000
000 00o0oo
000000000 00000|
000000 0000000

- 00000 OAD "
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Infrared Light
Navigation for the
cyber:bot
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Infrared Light
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http://www.youtube.com/watch?v=ygZHoSh493o

Infrared Object Avoidance: Circuit Build

to Servos \
N

SV
P14 [O—WN— -
2 kO . ,
‘ . '.‘:"': E ;
!;: IR P2 ] Y :b IR v a : LEFT
LED Detector 4 c i)
220 Q k S 4
GND GND
ik P1OoO—Wv
2kQ . JE
:b ¥R B >~ RIGHT
P13 CH—WV IR LED S
220 O Detector b
GND GND
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cyber:bot Roaming with

the Ping))) cyber:bot

QTI Line Follower for

Control your cyber:bot
with an Infrared TV
Remote
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https://learn.parallax.com/tutorials/robot/cyberbot/cyberbot-roaming-ping
https://learn.parallax.com/tutorials/robot/cyberbot/cyberbot-roaming-ping
https://learn.parallax.com/tutorials/robot/cyberbot/qti-line-follower-cyberbot
https://learn.parallax.com/tutorials/robot/cyberbot/qti-line-follower-cyberbot
https://learn.parallax.com/tutorials/robot/cyberbot/control-your-cyberbot-infrared-tv-remote
https://learn.parallax.com/tutorials/robot/cyberbot/control-your-cyberbot-infrared-tv-remote

Line Follower
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Infrared Remote Control




Roaming with the Ping))) Ultrasonic Sensor

theta = 180

06- = 9jbue

@ (PARALAXE)

www.parallax.com




www.parallax.com

(PARALAXE)




Purchasing cyber:bot
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\Educator Hotline

(916) 701-8625

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:bithttps://www.facebook.com/groups/1756471244599979/



mailto:learn@parallax.com
http://forums.parallax.com/
https://www.facebook.com/ParallaxInc/

Cyber:bot with micro:bit #32700
$200 ea. (qty 1-9)
$190 ea. (qty 10-19)
$180 ea. (qty 20+)
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Cyber:bot 12-Pack Plus #32700

$3,396.12 (regular $4,043.00)

* (12) cyber:bots N
* (12) micro:bits = .‘i:¥:j\"'/i‘ .
* (12) QTI Line Followers @@ m:
* (12) Ping))) Ultrasonic OO =

sensors and servo
mounting brackets
* (12) Infrared remote

controls
» (5) battery chargers e
(60) NiMH batteries i ‘\‘Lll\“ i

o« 2’X6’ class banner
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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

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




