Getting Started Guide

All you need to get started using Tello
drones and DroneBlocks in your classroom!
This Getting Started Guide will have you

taking to the skies in no time!




Lesson O2: Coding With DroneBlocks

Welcome to lesson 02!

Now that you can identify your drone and know what kind you
have, we can get the good stuff... flight!

One of the reasons Tellos have taken education by storm is be-
cause they can fly. Flying robots in the classroom! What a
time to be alive.

There are several ways to fly your tello. In this lesson we

are going to cover the different ways you can program your
Tello for autonomous flight. How cool is that!?

Objectives

At the end of this lesson you will be able to do the follow-

1. Connect to your Tello and update it’s firmware
2. Create and launch a mission with Block Coding
3. Create and launch a mission in the Simulator

4. Create and launch a mission with JavaScript

5. Create and launch a mission with Python

Can you believe it?! Let’s get into the lesson!
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Connecting To Tello - Overview

In this section we are going to be connecting to our Tello
drones.

First things first, let us turn our Tello and make an obser-
vation. The first thing you should observe is the LED next to
the camera begins blinking. These are not random blinks, but
rather a series of status indicators. The sequence of lights
and their meaning is this:

Before you have connected to the drone:

Off = Drone is not powered up. It is off.

Cycling red, green, = drone 1is booting up.

Flashing = waliting for wireless Connection by broad-
casting wireless network.

* By default, there is no password required to connect to this
Tello wireless network

The usual sequence of events should be as follows:
Insert battery

Press power button

Status LED cycles red, green,

Status LED flashes

Connection to drone is established

Launch your mission code

oOulFEFWN R

Number 5 is completed by Jjoining the Tello Wireless network
from your current device (Table,Phone, Chromebook, PC or MAC).
You do this Just like you would Join any other wireless net-
work. Below on some screenshots of what different devices look
when connecting:

< Wi-Fi a WiFi @  wi-Fi (D < Network o @ Internet
 The BuIow-5G &= @ u d Network “ Tap a network to connect
i nsecure: etwork...
7} The Burrow-5G 6] wn
Connected, secured i % @
Personal Hotspot WLAN o
The B aw 0 : The Burrow-56
Disconnect BB €] @ No Internet il 46 @ % Connected @ TheBurowsG @
- Connected
’@ The Burrow RPN Preferred Networks ¥ TELLO-AB6508
TGR VMB_0463279185 @ = ¥ NTGRVMB_0463279
( @ = The Burrow _ P ]
NTGR_VI 0463 185
A TELLO-ABGS08 SPARK-KNZ7UC 8= = - RVIME @ TELLO-ABBSOE
' The Burrow-56
TELLO-AB6508. =0 B
% ¥ TheBurow B
7l NTGRVMB 0463279185 Other... TELLO—ABBSOS
T, SPARKKNZ7UC > seeall
TN Other Networks
Ask to Join Networks Notify - :
More Wi-Fi settings = Network Prefatences . MyRepublic DG23-5GHz DONE

One very 1mportant thlng to note is that once you connect your
tablet, phone, Chromebook, PC or Mac to the Tello, you will no
longer be connected to the Internet. The Tello’s wireless net-
work is a direct connection between itself and your device.

Often people connect to their Tellos and then want to pull
down a saved mission. You need to open the DroneBlocks App and
download your saved mission BEFORE you connect to the Tello.

Amazing! Now that you can connect it’s time to update the
firmware so we can start coding and flying!
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Tello App for Firmware Updates

Inside each Tello drone lives a set of instructions known as
the “firmware”. This firmware tells the drone how to read our
code, how to connect, how to fly etc...

Whenever there is a glitch or bug, often these can be fixed
with a firmware update. You’re going to do Jjust that!

When you bought your Tellos, they were shipped from the fac-
tory with latest available firmware at the time. Since then,
there have been several updates. You will need to download and
install these updates before you can use the DroneBlocks App,
It is really easy and straight forward.

On your mobile phone or tablet, go to the App Store / Play
Store and download the Tello Mobile App:

Once the app is download, open it and then connect to
your Tello using knowledge from previous page.

TELWLO

Once you’re connected to the Tello you will see
through the camera of the drone. Amazing work! Now it
is time to update the firmware. Follow these 7 steps below.

b~
o_) @ ¢ J.@ el Connect to a network to
download firmware, then
reconnect your aircraft.

@ X Maoaugent System
Flight Speed m Fast

Photo Quality

Bluetooth Controller Settings

Center of Gravity Calibration e Firmware dnwnlnaded
Please connect the aircraft

Firmware Version 00.00.00.00 Update Update

1. Select settings icon 3. Select ... button 5. Connect to Internet

(gear / cog) 4. Select Update 6. Select Start

2. Select More This will ask you to con- 7. Connect to Tello
nect to Internet (see 5) and select Update

Well done on updating your drones firmware. Now there is Just
one last thing to mention. During the update process you may
be presented with the option to “Activate” your drone. You
need to do this before you can use it. Select *“Activate” and
then select “Authorize” and let it process for a few minutes.

Tello request to access your device In C r\ed l b 1 e wor k |
Activation Serial Number
Tello needs to use your device Serial Number

: " R to activate the device and verify the
Your device shall be activated before first usell . ation status. It is recommended that you In the next page we

in order to request warranty repair and other authorize it. You can withdraw the are final 1y go in g
services Tello provide. authorization in the setting page. to launch a drone!

* Activate Cancel » Authorize
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DroneBlocks App

Now that you’ve updated your Tello’s firmware, you are ready
to take to the skies, one block at a time!

The DroneBlocks app is a block coding app which lets you drag
and drop blocks of code onto a stage to create a program or
mission.

Head on over to “https://droneblocks.io/app”.

This will take us to the page with the links for i0S, Android
and the Chrome extension, de- DroneBlocks For 10S, Android, And Chrome
pending on your device type.

If you have managed devices, send your IT provider the 1link &
ask them to “deploy droneblocks to your classroom devices”.

By default your Chromebooks might not allow for the installa-
tion of new extensions. If you run into this, contact your IT
provider about allowing Chromebook extensions to be installed.

Well done on downloading the DroneBlocks app. Isn’t it cool?
So many colors!
Let’s look at what the DroneBlocks app actually does!

1 ° B 1 oc K P a 1 ette Battery: - | Altitude:- | ToF Distance:- | Pitch:- | Roll:- | Yaw:-
This where all the dif- @ Uited Wisin

il

ferent blocks at your Navigation

disposal can be found. If G iakoor po—

you want your drone to do f fy forward WET) Cune
something, this is what e el » (2] R

you will be using. Math o3

Variables

2. Sta ge Functions
This is where you drag —
your blocks to make your
mission. The great thing
about the blocks is that
they connect together
like puzzle pieces. I’ve
made an example of a ba-
sic mission here. Remem-
ber, the blocks need to be connected together for the code to
run.

3. Status Bar

This bar gives you all the sensor information of the Drone
while its connected. It also has the Connect to Tello button
which you will use to connect to your drone.

4, Menu or Hamburger
This is where you can login, create a new mission, save the
current mission etc. We are about go over this in more detail

Thats enough explaining, lets get into it and fly!
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DroneBlocks App

Now that you know a bit about the app, lets get into the fly-
ing. For our first mission, we are going to do the classic
“Box Mission”

Simply drag 6 blocks to the stage:
takeoff

takeoff

fly forward

fly right

fly backward

fly left

land

O Ul F WM

Masterpiece! Bravo. You have now got
the code that will tell Tello to fly in
a square... or a box.

Now we need to get the code into the drone.

Click on Connect to Tello in the Status
Bar to get instructions depending on the
device type.

Connect to Tello on mobile looks a little Untitled Mif sion ===
different than the extension version.

Please follow these steps to connect Tello to o o
DroneBlocks. First, power up Tello and make note of the Tello Connectlon Instructions

SSID in your network settings. By default it will look like 1. Power up Tello,
TELLO=-XXXXXX or RMTT-XXXXXX. Enter the SSID (case 2. Go o your computer's network settings and look for the Tello network.
sensitive) in the text f|e|d be]ow and C|iCk the b]ue 3. Connect to the Tello network. No password will be required.

4. Wait a few seconds for the network connection to be established.

5. Click the Gonnect button below and you should see Tello's battery percentage in
RMTT-9AESF4 the top left of DroneBlocks.

|

e W
- 2

Once you’ve connected successfully to your Tello, the status
bar will show your current battery percent. On mobile devices,
you will start to see the drones camera appear. On the chrome
extension version you do not have access to the Tello’s cam-
era. Great news is that the DroneBlocks Desktop version is
coming soon and it has full camera access.

The only thing left to do is click on the ham-
burger and Launch Mission.

And the Tello takes to the skies... amazing!

Now let’s look at how we save and share code.
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DroneBlocks App

Well done on completing the “Box Mission”. The code 1is per-
fect, simple and it worth saving! Let’s do that now.

Click on Hamburger and then Login. -
Untitled Mission —
The DroneBlocks login page pop ups and
will ask you to sign in with either a
Google account or an email address.

New Mission

x DRONEBLOCKS

Make a note of what method and email aceount oy cling h “Sig i it el i B it iyl o e v
idd r'eSS you uze SO -tha-t you never, save/shareyourDroneBIozI:;([sor:elzslf:kssai::::;?;:sl-]emon any platform where
oose our code.

y G  signin with Google
Once you have successfully login, you
will notice some more options become o

available in the menu.

Save Mission: This will save your cur-
rent mission. The first time you click
save, you will be asked to give your
mission a title. Enter in mission ti-
tle and click Save. Each time you
click Save, your mission will be saved
under that mission title.

Save Mission
Save Mission As...

Save Mission As: This will always ask My Missions
you enter a mission title. This option
is like the “Save As” or “Save a Copy”
option in your favorite word proces-

sor.

My Missions will show you the 1list of your saved missions.
This is very cool because it gives you the option to share
your code with other DroneBlocks Coders!

will show you all your

saved missions. On the
right hand side of the
1 Box Mission Win October 7,2022 9:11 AM of (B o©n ﬂ p a ge yo u h a V e 3 iCO N S .

#  Title Created Make Public

'd Edit: Loads the saved code on to the stage.
< Share: Creates links to share your code with others.

ﬂ Delete: Deletes the mission.

Well done! Let’s have a look at how we share our code and then
you’re done with this section!

()
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DroneBlocks App

Click on Share and you will get this pop up:

. e . . 99 .
Copy one of the links below to share this mission with a friend. You can share it Thi S] Cco p.y . link 1icon will
with them on a desktop or on an iPad with DroneBlocks installed. copy the 1link so you can

iPad Share Link paste it in an email, in-
droneblocks://?missionld=cugmx39v3ng1vckf4k018pg9urqtx87sf&uid=Q: stant messa ge or any ¢ lass-

) room app.

This lets you share your
https://dev.droneblocks.io/tello.html?share=1 &missionld=cuqu39v3ng1\® code with students or other

Copg |_|n|.<1 educators.

There are two types of links:
iPad Share Link and Desktop Share Link. One links starts with
droneblocks:// while the other starts with https://.

Desktop Share Link

The iPad Share Link will open your saved mission in the Drone-
Blocks app, depending on the device you open it on.

The Desktop Share link will open your saved mission in your
default web browser. Yes! You can code in your web browser, as
well as save missions once you’ve logged in with your account.

This is so cool because you can have the entire class edit-
ing DroneBlocks code on inexpensive devices. Students can also
login to their DroneBlocks account and save their code.

This 1is great for accessibilities in the classrooms. The only
limitation for web browser DroneBlocks is:

& dev.droneblocks.io ) h+ ©

For safety reasons, web

Takeoff Box Mission Win ==

applications like Drone- N takeol
avigation
Blocks cannot connect to : ty forward oY) €7D

> Camer: .
ex-ter'nal deVlCGS, SUC‘h amera flyrlghtmﬁm
fly backward ﬂm

as drones.

Never fear, there is a
solution for that.

Variables

Functions

1. Have students edit
and save code on the web
browser. Once they have
completed their code,
they can login on a
classroom tablet / other device, load the now completed mis-
sion and then launch it on the Tello.

Land

2. Simulate a drone flying.
That’s right! We have a simulator! Let’s go check it out.
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DroneBlocks Simulator

The DroneBlocks Simulator is one of my favorite things! You
can drag and drop code to the stage and then a virtual drone
launches carries out your mission. How cool is that?

Let’s check it out! B, ronmiocs
There are three environments Ll =
you can select for the current
simulator (V2.0): e
o e, R
Minimal. o, S R =
An open platform used to test
code.
City.

A really cool city with lots
of learning opportunities for students. You can have students
land on one of the many hidden launch pads. Students can cre-
ate and share various missions with each other. It’s great for
some real world drone use. For example:

1. How many cars are in the mall parking lot?

2. How far away are the train / bus stations?

3. What’s the shortest path from the mall to the hospital?

Mars.

This is an out of this world simulator! Students fly a drone
around Mars while learning STEM lessons. This simulator has an
entire course dedicated to it. You will see more of this in
Lesson 3.

One of my favorite things is that all the code you create in
the Simulator can be sent to an actual Tello. The code is the
same. This means you can simulate events inside the simulator
and you can replicate those events in the classroom! How cool
is it?!

The Simulator is designed to work on any modern day Internet
Browser which means it will work on PC, Mac, Linux, Chrome-
books and some tablets. The idea behind this was to make
DroneBlocks, block coding and the concepts of flying drones
more accessible. Classrooms might only be large enough to fly
3 to 5 drones at a time. Using the simulator AND Tello drones
is a great way to keep the entire class engaged in the lesson.

Every month the password for the Simulator changes. You can
find that password here in the Simulator course.

There is also a link on the top right that takes you to the
original Simulator V1.0. Check it out and see what you think.
The code works exactly like the V2.0 simulator.

Now you’re ready to talk about JavaScript!

()
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Just before we dive into JavaS- ...
Craip-t , le-t 9 S jump baCK -to -the Battery:- | Altitude:- | ToF Distance:- | Pitch:- | Roll:- | Yaw:-
DroneBlocks App.

Click on the Hamburger icon and
select Show JavaScript Code.
Boom, JavaScript. Notice that
each block has a corresponding
line of code.

Show JavaScript Code
Switch to Metric Units

Select Drone Type

This is such a great way of vi-
sually explaining JavaScript to ol
your first time students. eirsackmacalco, -ia
flyLeft(o0,
land();

takeOff(); launches the drone.
flyForward(60, “in”); flies forward 60 inches.

flyRight (60, “in”); flies right 60 inches. Can you nhotice the
pattern. In Lesson 3 you will get to see the JavaScript course
material.

Now it is important to note that when you “Show JavaScript
Code” in the DroneBlocks app, you cannot edit the JavaScript.
This is where DroneBlocks Code comes in. DroneBlock Code will
let you write JavaScript and then send that code to your Tello
Drone! It’s so cool! Let’s check it out.

Go to this l1link and download the app:
DroneBlocks Code Download

Click the 1link for either PC or Mac.

Once you have downloaded the .zip file, unzip it
and run the program. Once the program runs, you
will see this text editor. Well, it looks 1like a
text editor, only it has line numbers and pretty
colors.

[ IO ] DroneBlocks Code

| Roll: @ Not Connected
| @

. Code: This is the code you type out.

. Status bar: This displays your battery 1life, altitude etc.
. Menu / Hamburger: This brings up the main menu that has op-
ions to launch your code, save / load your code, etc.

1
2
3
t

Well done! Now let’s save and load some scripts!

(%)
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Clicking on the Menu icon re-
veals this menu.

>

Launch Mission

N,

Once you have typed up a New Script

storm and you want your Tello
to take to the skies, simply
connect to the Tello’s wire-
less and then click Launch
Mission from the DroneBlocks
Code menu.

Open Script

@ 0

Save Script

Example Scripts

This sends your wonderful <> Function Reference
code to Tello.

Once Tello has done the code / mission
and you are happy with your masterpiece, Enter a name for your script
go back in to the Menu and click on Save
Script. Enter a name for your script and
click SAVE.

Name

[ Box Mission|

Well done, you have saved your code. To CANCEL  SAVE
load your code into the editor, click on
the Menu icon and select Open Script.

. . . Open a script from the list
This will prompt you to select the script
from a list of saved scripts. Click on o _
the script you want to load. Box Mission .
Amazing! Now, sharing this code can be CANCEL
done by copying and pasting the content
of the code, and sending to your students via an email or your
classroom management system.

You can select all your code and copy it with either CMD + C
on your keyboard or by going edit -> copy. Once you have past-
ed the code into your classroom system (such as Google Class-
room), your students can copy and paste the code from Google
Classroom into DroneBlocks Code App.

How cool is that?! ,
@& DroneBlocks Code Edit

[ XON } Undo %7 DroneBlocks Code
Batt: | Al \ Redo

showMessage ( cut 32 X

EaksOLE ()7 Paste BV
flyForward (60,

flyRight (60, ) Select All ®A
flyBackward (60,
flyLeft (60, M8 Start Dictation... ]

CwoNdoaUL s WN K

Emoiji & Symbols ®

[y

land() ;
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P‘y-t hOH 9 1ike JavaSC‘ Pipt Py is One C {t @ pythonorg/downloads/
of the most popular programming Python

languages in use today. ; )

e python
You can do some very cool things
with Python, DroneBlocks and About  Downloads  Documentation | Community  Sucs
your Tello Drones. It all starts

with downloading python.
You can download python like so:

Download the latest version for Windows

https://python.org/downloads
Click on download python
Click on open

Cpen

Always open files of this type

Show in folder
This will launch the python in-
staller. The installer will et
guide you through the various B python-3.111-am..cxe [N
installation options.
For now, select all the defaults / Install Python 3.11.1 (64-bit)
except for the bottom option
that Says: % Install Now
“Add python.exe to PATH” P AUz Clinontvans ApptaLocal Programs\Pythar Pyt
Tick this option and then click ot vty b
on Install Now to proceed.

Select Install Now to install Python with default settings, or choose
Customize to enable or disable features.

—> Customize installation
Choose location and features

Once python is installed open
your terminal or command prompt
and type in: windows
“python”

pqthfon

8 Use admin privileges when installing py.exe
@ Add python.exe to PATH Cancel

| B command Prompt - python X+ =] x

C:\Users\ClintonEvans>python

The py-thon Shell ShOUld 1oad ahd Python 3.11.1 (tags/v3.11.1:a7au50f, Dec 6 2022, 19:58:39)

[MSC v.1934 64 bit (AMD6U)] on win32

if you 'type: Type "help", "copyright", "credits" or "license" for more i
nformation.

‘65+5”
“10” will be returned.

¢ @ python aQ ) = @ s
If you type in “python” and a 1A ovthon 310
Windows Store page pops up, it s
means Python did not install P N
correctly. Contact your school’s .. e —
IT Provider and ask them to as- =& — 5
sist you to install Python. )

Screenshots >

Once you have downloaded python »°
head over to https://code.visu- &
alstudio.com/download and down- ™

load VSCode. This is a top-tier tool you can use to write py-
thon code.
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Python In VS Code

) File Edit Selection View Go Run Terminal Help L DroneBlocks [WSL: Ubuntu]

EXPLORER & tello.py X

/ DRONEBLOCKS [WSL: UBUNTU] e
> #E DB droneblocks.DroneBlocksTello
time

& tello.py

o . ©

TERMINAL Blzsh +~ @M W ~ X

(DB) —clint@STRIX
Ls

5]

> OUTLINE
> TIMELINE
SSWSEUBURtUY @ 0A 0 # Live Share Ln5 Col 1 Spaces:2 UTF-8 LF {} Python 3.10.6(DB:venv) @ Prettier &' 0

Visual Studio Code is an amazing editor. Let’s have a quick
look at the layout.

1. Explorer
This contains all the files in your project.

2. Editor
This is where you type all your python code and save it as a
.py file

3. This 1is your terminal.

Your terminal allows you to install packages, run servers, ex-
ecute commands etc... typing “python” inside here should show
you the python shell:

TERMINAL

(DB) (—clint@STRIX
“$ python

Python 3.10.6 (main, Nov 2 2022, 18:53:38) [GCC 11.3.0] on linux
Type "help", "copyright", "credits" or "license" for more information.
>>>

Great work! Once you’ve gotten this far you are ready to fol-
low along with our lessons in the DroneBlocks curriculum.
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Python On A Chromebook

Some modern chromebooks have the option to install a “Linux
development environment”. This runs a version of Linux in a
“sandbox” which doesn’t affect the rest of the chromebook.

To turn this on, click on launcher icon on the bottom left and
go to settings.

Then click on Advanced -> Developers

Then click on Turn on.

Settings Q,  searchsettings

Q_ search engine
Developers
Q@  security and privacy

Linux development environment

3 Apps Run Linux tools, editors and IDEs on your Chromebook. Learn more Turl}_’o’n
i— Accessibiity Reset settings
Advancad = Powerwash
@ Date and time Remove all user accounts and reset your Google Chrome device to be just like new. Reset
@ Languages and inputs
3 Files
& Printand scan
<> Developers
(& Resetsettings n
About Chrome 0 Set up Linux development environment
Change how Linux apps will work
° e Mo,
Click on Next
isk size
Select a U Se Pname a nd lea Ve $his can be modified later in Settings
DlS K slze on 1OGB ° @® Recommended (10.0 GB)
Click Install. That’s it. e
Once the installation is com-
pleted you will see a termi-
nal window appear. Python is ] -
installed by default. e - o
Type in “python3” and you Pyt ault, 021, 17:03:44)
F{: A
ShOU ld see the pyt hOh Shell y "help”, yright”, 5" or "license" for more information.

appear.
Well done! You’re ready to

follow along with the Drone-
Blocks lessons.
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And What Did We Learn?

Well done on making it to the end of this lesson!

Before you sign off, let’s quickly see if you can answer the
following questions:

Name 3 programming languages that you can use to fly your Tel-
los with DroneBlocks.

1.
2.
3.

What color are the navigation blocks?
A.

What color is the land block?
A.

Where would you see your drone’s remaining battery life?
A.

If you saved your mission on a tablet, how would you access
that mission on a Chromebook?
A.

What shape has predominately featured in lesson 2°?

What is wrong with this picture and how would you fix this
code?

(1 @] 1 60in_Square |

fly backward [in v ]

fly backward m [in v ]

—

Getting Started Guide



And What Did We Learn - Answers

Let’s have a look at the answers!

Name 3 programming languages that you can use to fly your Tel-
los with DroneBlocks.

1. Blockly / Block Coding
2. JavaScript
3. Python

What color are the navigation blocks?
Teal

What color is the land block?
Orange

Where would you see your drone’s remaining battery life?
Top status menu where it says “battery : %”

If you saved your mission on a tablet, how would you access
that mission on a Chromebook?
Login to DroneBlocks App and click on My Missions

What shape has predominately featured in lesson 27
Square

What is wrong with this picture and how would you fix this
code?
B @) ) 60in_Square | There 1s a “fly backward 50 in” block which

fiy forward W) KD doesn’t fit. The function name is “60i1n

T~ square”. To make the function live up to it’s

friont o] G name, we need to make sure the length of all
NS RE 60 [ine] blocks are 60in. We only need one “fly back-
' ward” block, so we will replace the bottom
block with a “fly left 60in” block.
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