Battery storage, please remove batteries from the holder
when robot not in use

See above for battery connection terminals. Small white
switch is at the side of the Robot

Copyright: There is none, take anything from our manual, website,
parts list, make your own materials, even. It is all open source.



CARL 6.1

Living Manual on Google

Open source manual, cut and paste what you need, share edits with us

GOAL:

1.

To support teachers of youth by giving them a
small coding robot

This starts the conversation, and the problem
solving steps needed to code the robot

We provide some beginning code to ensure initial
success

Students get the opportunity to learn at their own
pace

Teachers can upload video clips to the students
robot dancing, see rules on website

This manual is open for everyone to write, short
helpful ideas, join us with suggestions and solutions,
share your best practices, email us to join
codemyrobot@mail.com
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Where do | start?

take it slow, each idea built on the top of the last idea, and in no time, all
will make sense. Trust me | went through this.

IT is about

making, and empowering, and collaborating.

IT is not about

answering all the questions and being an expert. We
have moved from a sage on a stage, to a guide on the side, or
marauder in the middle if you will..

And most
important

it is all about problem solving and finding ways to make
things work while learning how to slow down, analysis,
compare, contrast, diagnose, test and solve.

it is all about problem solving and finding ways to make

things work while learning how to slow down, analysis,
compare, contrast, diagnose, test and solve.

Other cool things

1. Make posters on how to use the robot 2. Write out the
code 3. Create a robot club 4. Draw the robot in
tinkercad.com 5. Make cool video clips on ho wto use
the robot 6. Research the sensors 7 Research careers
in computational thinking.

it is not about
dancing the robot
and you're all done

IT’s about learning how you control the robot with code. It's
about being inspired, creating problem solving skills, while
being kind, helpful, and collaborating with other.

Safety

Take batteries out of holder when robot not in use

How to attach
power

Red wire goes into the + red pin header and the black - wire
goes into the black pin header, switch is at the side

Ok lets get on to some ideas




Here are some things to try:

Learning about
the parts

Print out the picture of the robot and the name of the parts: ask the
student to do a slideshow with one part on each slide 1. Arduino
Nano 2. RGB LED, 3. HBridge motor controller, Ultra Sonic and
Buzzer

Learn how to
3D model

SketchUP is a free modeling software and students can download it
and draw the robots, we can send you a short sketchup tutorial, to
get you started.

Teachers can

1. High problem solving, just handout the box and ask the

choose the student to provide video of clock and maze dance
degree of 2. Advanced PS, provide computer and box
engagement 3. Medium PS, lllustrate how code works, and arduino IDE
4. Starter PS, provide and overview of all the steps
5. Instructional PS, work with the student, guiding learning
Train the Have each successful student, teach or train the next student, a
trainer lesson in collaboration
CARL 6.1 You can code the robot to dance and do the clock and maze
challenge
From there you can add the RGB LED lights and color code those
From there you can add the ultrasonic sensor and the robot will avoid
hitting the wall.
We hope to have other challenges with the ultrasonic sensor in 2019
What is next You will find the CARL 6.1 allows you to snap out the Nano and the

battery to be used on other projects

Research these keywords for possible next steps

Arduino.cc - OSEPP - VEX - Firstrobotics - Hackaday.com -
instructables.com - thingaiverse.com - make.com
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How to Download Arduino

1. Open up the arduino
website
(https://arduino.cc)
and hover over the
software tab.

ARDUINO

> ARDUINO
O > WEB EDITOR
CODE ONLINE

B M KR GSM 1400 |
B OF THE ZERO PLUS]

° it
CREATE [l
°

2. Click on Downloads.

HOME STORE [Bjela0 0.l EDUCATION RES

DOWNLOADS

3. Download the
windows ZIP file.

Download the Arduino IDE

Windows installer, for Windows XP and up

“¥indOWS ZIP file for non admin instai

ARDUINO =857 Windows app Requires Win 810r 10
The open-source Arduino Software (IDE) makes it easy to Get i

write code and upload it to the board. It runs on
Windows, Mac OS X, and Linux. The environment i
written in Java and based on Processing and other open-
source software.

This software can be used with any Arduino board. Linux 32 bits
Refer to the Getting Started page for Installation Linux 64 bits
instructions.

Mac OS X10.8 Mountain Lion or newer

© .0

Linux ARM

Release Notes
Source Code
Checksums (shaS12)



https://arduino.cc/

4. Click on Just
Download.

SINCE M N E HAS BEEN DOWNLOADED

PEYRPCYICF] TIMES. (IMPRESS

GENUINO BOARDS, HUNDREDS OF

RLD ARE

USING THE IDE TO PROGRAM CES, INCLUDING COMPATIBLES

CLON

AND EVEN COUNTERFEITS. HELP ACCELER, TS DEVELOPMENT

WITH A SMALL CONTRIBUTION! REMEMBER: OPEN SOURCE IS LOVE

$3 $5 $10 $25 $50 OTHER

JUST DOWNLOAD CONTRIBUTE & DOWNLOAD

5. Open the download in
the bottom left once it
is done.

ARDUINO

Contribute to the Arduino Software

$3 s5 $10 25 S50  omeR

3 .

6. Right click the
arduino folder, then
click extract to
specified folder.

B8 arduino-1.8.7-windows.zip (evaluation copy) = a X
File Commands Tools Favorites Options Help
[ = W
! . =) |
EEEA0me \0 0 68 S5
Add Extract To Test View Delete Find Wezard Info VirusScan  Comment SEX
|28 arduino-1.8.7-windows.zip - ZIP archive, unpacked size 495,189,161 bytes
Name Size Packed Type Modified CRCR2
i File folder
I jrduino-187 o TR JAOVRGSTON,
[
f
|
[
[
[
I
< >
- Total 1 folder




7. Choose the directory
then click ‘OK.’

B3 Extraction path and options ? X
General  Advanced
Destination path (will be created if does not exist) Display
C: \Users'\gamin\Dow i New folder

Update mode

(®) Extract and replace files
(O Extract and update files
(O Fresh existing files only

Overwrite mode
(® Ask before overwrite
(O Overyrite without prompt
(O skip existing files
(O Rename automatically
Miscellaneous
Extract archives to subfolders
[[Jkeep broken files
[Coisplay files in Explorer

Save settings

[ Desktop
(/@ OneDrive
3] a Aidan MacGillivary
-3 This PC
#-_§l 3D Objects
(-l Desktop
@ [5] Documents
® Downloads
& Music
[#-&= Pictures
@ . Videos
-2 Windows (C:)
[ o LENOVO (D:)
-y Libraries
(- Network
® DS4Windows
[} FM-v5.9-Slippi-+7-Win

e

8. Wait for it to extract.

m

xtracting from arduino-1

o

8. 7-windows.zip

C:\Users\gamin\Downloads\arduino-1.8. 7-windows. zip

extracting

slabvep.inf 49%
O |

Elapsed time 00:00:01
Time left 00:00:42
Processed 2%

Background

Pause




9. Open the folder it

& | [ || = | Downloads

Home Share View
extracted to & > v 4[> ThsPC > Downlosds 8| [[Search Downloads »
.
. .
s Quick access -
[ Desktop k3
& Downloads
%) Documents # :
[&=] Pictures. ’
=
-
@ OneDrive
B This PC =
30 Objects -
-
[ Desktop
-
| Documents
: =
& Downloads =
D Music
[&] Pictures
B Videos -
A [ S— WinRAR ZIP archive
arduino-1.8.7-windows File folder
lected
H 2 15 | Arduino - 0o X
10. Open arduino.exe
W s e q
- “ A > ThisPC > Windows (C:) > Program Files 686) > Arduino v O 2
& Downloads # A Name = Date modified Type Size
Documents # —_—
=] Pictures * eamples File folder
~l hardware File folder

¥ ok e

R =

;-

% OneDrive.

Desktop

[ Documents
& Downloads
D Music

&= Pictures

[ Videos

‘. Windows (C)
= LENOVO (D)

¥ Network

20 items

libraries
reference
tools
tools-builder

@ arduino.exe

&2] arduino.Mj.ini

@ arduino_debug.exe

o

arduino_debug.Mj.ini
[ arduino-builder.exe
2] libusbo.dil

[ msvept00i

[ msvert00.di

| revisions.bt

&R uninstall.exe

[ wrapper-manifestami

Application

Configuration sett

Application extens
Text Document
Application

XML Document




How to Change Settings for Robot

1. 4 Plug in the robot using a
USB A to B adapter. You
may have to turn it over as
the wheels may turn as
power is now plugged in.

2. Click on Blink | Arduine 1.8.2
. Edit Sket(_h_ _Ms_ Help
Tools>Board:>Arduino T o
Nano Archive Sketch
Fix Encoding & Reload
Serial Monitor Ctrl+ Shift+M
- Serial Plotter Ctrl=Shift+L

WiFi101 Firmware Updater

ArduBlock [ A

= g Boards Manager...
Board: "Arduino/Genuino Uno" |
Arduino AVR Boards
Port |

n1l Get Board Info Aidinoiin
N ‘ |/ ®  Arduino/Genuino Uno

Programmer: "AVRISP mkll" I Arduino Duemilanove or Diecimila

oy Scott F -_‘ Burn Bootloader | Arduino Nano

Arduino/Genuino Mega or Mega 2560

Arduine Mega ADK

Ardviima | annardn




3. Select the port you’ve
plugged the robot into.

This example is Com 3 but it can
be Com 5 or Com 7

You can tell by unplugging the
cord and check tools, whatever
Com port that is missing is the
correct port.

Blink | Arduinc 1.8.2

Edil_Sketch Jigg) Help

£ Auto Format

Archive Sketch

Fix Encoding & Reload
Serial Monitor

Serial Plotter
WiFi101 Firmware Updater
ArduBlock

Board: "Arduino Mano”
Processor: "ATmega328"
Port

Get Board Info

m RN

Ctrl+T

Ctrl+Shift+M
Ctrl+ Shift+L

Serial ports
Com3

4. Select ATmega328 (Old
Bootloader) for the Processor

Auto Format

Archive Sketch

Fix Encoding & Reload
ey Manage Libraries...

' voaa doop() 4 Serial Monitor

Serial Plotter

WiFi101 Firmware Updater

Board: "Arduino Nano”

Port

Get Board Info

' E Programmer: "AVRISP midl"

Burn Bootloader

Ctrl+T

Ctrl+Shift+|

Ctrl+Shift+M
Ctrl+Shift«L

Processor: "ATmega328P (Old Bootloader)"

Arduine Nano, ATmega328P (Old Bootloader) on COM3

Thatisit.... You now have the settings to use the Arduino IDE




How to Get the Code for the Robot

1. Make sure you
already have
Arduino open.

& sketch_oct30a | Arduino 1.8.7 - a X
File Edit Sketch Tools Help

skeich_oct30a

~

your setup code here, TO run once:

// put your main code here, to run repeatedly:

2. Goto
https://codemyrobo
tchallenge.com and
click on Code.

chaflengs.com

ety .
Engineering
and Design

3] ©Calcon

capltalROBOT.ca || MAKERSPACE™™ @DZ"W(S arteng

CodeMyRobotChallenge.com

Rules  uploadvidea  Contact

Welcome students and teachers to the 2018/19 CodeMyRobotChallenge
Once you have your robot you can go to the rules page and start the Dance challenge

Start uploading Nov 2018 to May 15th 2019



https://codemyrobotchallenge.com/
https://codemyrobotchallenge.com/

3. Click on Download.

capitalROBOT.ca

Carleton

UNIVERSITY

Engineering
and Design

CodeMyRobotChallenge.com

Rules

Contact

[r——

MAKERSPACE™™ éDZ"p[ll\ artengineh

4. Zoom out by
clicking the button
in the bottom right.

ahangs.com,

i CARL 6.1 CODE - Sepl 2018 cademyrobot@gmail com
it This coda wil run the mators, RGS ight and buzzer

i/ neaw ping ulasonic 8 commented out

il teachers upioad your student vided 1o the cademyrobolchabengs com

iffinchude <NewPing 1>
O
i Fin detnes
N
#aafine MPINTB 5 i/ motor 1 pin B
#define MPINTA 6 i/ motor 1 pin A
#cafine MPIN2A 9 i/ mator 2 pin A
Hciefine MPINZE 10 1 motor 2 pin B

i SRFOA i definii
Ity N
ifgdetne TRIGGER_PIN 7
iiadafine ECHO_PIN 8
iedefine MAX_DISTANCE 200
#define REDFIN A2

#define GREENPIN A1
Haafine BLUEPIN AD

ions
"

iNewRing sonar(TRIGGER_PIN, ECHO_PIN. MAX_DISTANCE}
NI ]

e
i Variables
dta

int rSpeed = 195, il robots max speed (used in Move()

it T$1 = 75: Jr um speed 1

[

it

i move funclion - we pass & speed for each wheel m1,m2
i far each motor, one pin is held low, the other pin is loggled
ifthe olhes drive method uses two pwm signals,

e
void Mave(int m1, int m2) {
if (m? <0) { ¥ forward

analogWrite(MPIN 1A, rSpeed * abs(m1) / 1001

analogWrde(MPIN1B, 0);
) eise { f reverse
ansicaWrs(MBIN 1A O}

ifint FS = 75; if forward speed: the speed al which both malors tum




5. Select everything
and copy it (Ctrl + A
then Ctrl + C).

6. Go back to arduino
and select all the
text.

sketch_oct30a | Arduino 1.8.7 - o *
File Edit Sketch Tools Help

sketch_oct30a

|oid setwpi) € ~
J/ put your setup code here, to run once:

¥

void loop() {
// put your main code here, to run repeatedly:




7. Paste the code (Ctrl | | coisinerer - o x

File Edit Sketch Tools Help

+V).

8. Verify the code by
clicking the
checkmark button
in the top left.




How to Change Code Settings

1. Scroll up to the line that
says, “int rSpeed = 195;”

The speed can be edited by
changing the number after
the “=" sign.

File Edit Sketch Tools Help

¢define GREENFIN Al
#define BLUEPIN AQ

NewPing scoar(TRIGGER PIN, ECEO PIN, MAX DI!

Vazdiablad
int rSpeed = 198 nbot's max spee ed
int ISl = 757 Turn speed 1
int TS = 7S; forward ed n eed
- i - we pass — r each w
-] o | 1= ] oW, h
L e Fvlm 31Jra
id Move(int al, =)
(ml ) w

2. Scroll down to the line that
says, “void loop() {*

Delete the commands there
and then write in your own.
This includes:

- Forward(x);

- Reverse(x);

- TurnLeft(x);

- TurnRight(x);
- Stop(x);

Where x = the number of
milliseconds the command runs
for.

NOTE: The lines of code with 2
slashes (//) before are just
comments and will not change
anything.

| Reverse{250);

Stop(150);
TurnleftT (500)

| Stop(150):
Forward(250);

| Stop(111150):
e t




