2 TEXAS TI-Nspire CX Il .
INSTRUMENTS Getting Your Wings!

Tello Drone

Activity Background:

Students will master the basics of Python programming and flying the Tello drone using the TI-Nspire CX Il with the BBC micro:bit.

Each of the three challenges presents a new skill and promotes safety while flying the drone in the classroom. Upon completion of E
these activities, check with your teacher to obtain a "Getting Your Wings Certificate."

Students interested in going further with drones may consider earning an FAA pilot certificate; please visit this link for more
information.

Note — If you fly a drone outdoors, the FAA requires that all recreational flyers pass an aeronautical knowledge and safety test and
provide proof of passage if asked by law enforcement or FAA personnel. The Recreational UAS Safety Test (TRUST) was developed
to meet this requirement. — See link for more details.

Scan QR code or click
here to watch the
associated videos for
this activity

Are You Ready For This?
Before proceeding with the activity, the Tello and micro:bit communication system must be assembled and paired. The QR code and this link will guide you
through the process. Tl Nspire CX |l Tello Video Playlist. If this has already been completed, skip to the Preflight Check.
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https://education.ti.com/en/product-resources/microbit
http://www.faa.gov/uas/commercial_operators/become_a_drone_pilot
http://www.faa.gov/uas/commercial_operators/become_a_drone_pilot
https://www.faa.gov/uas/recreational_flyers/knowledge_test_updates
https://youtube.com/playlist?list=PLVhSDsIfl1tiWqxLM2p2HWB18HrKd5SV1
https://www.youtube.com/playlist?app=desktop&list=PLVhSDsIfl1tiWqxLM2p2HWB18HrKd5SV1
https://www.youtube.com/watch?v=1nk_aPuR3qk&list=PLVhSDsIfl1tgBMkfTEuwgZ6oZRltIZPo2&index=1
https://www.youtube.com/watch?v=1nk_aPuR3qk&list=PLVhSDsIfl1tgBMkfTEuwgZ6oZRltIZPo2&index=1
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Preflight Check: The Walk Around

N
1. Securely insert a fully charged battery into the drone. Be sure to slide the

battery in with the correct orientation. Never force the battery!
2. Check that the propellers do not have nicks, and gently but firmly press

each propeller onto the motor's shaft.
3. Confirm the propellers rotate freely and do not hit the safety guards.
4. Inspect the airframe for cracks or other damage.

b,

i # 1 Actions
1 Add Calculator b 2 Run v
o 1
1. Select [on] key and start a New document. @ 2 Add Graphs o3 1 Complex Math  »Jll
i Ei]"‘ N 3 Add Geometry . 4 Built—ins 2 Time '
2. All Python methods and modules are accessed by = B 4 Add Lists & Spreadsheet ¥ 5 Math i i: gyStem :
. ___-E fd 5 Add Data & Statistics 1 £ B andam raw
pressing the [menu] key. 6 Add Notes 1_from tello import * RINENS ’
[8) 7 Add Vernier DataQuest™ 2 Fly ¥; BBC microzbit  *
3. Add a new Python editor, select: Add Python > New > Name it c1 3 8 Add Widget 3 Flight Data » _system_additions »
Add Program Editor » 4 Maneuvers ¥ Tello v
2 Open... [AddPylhon » 5 Sefttings ¥ Turtle Graphics »
4. Import the tello module, select: More Modules - Tello - from tello 3 Shell 6 Commands ¥\ WW Dash ’
import *.
% 1 Actions Booc iEE 0.0 *Doc rap [I] X
. [ 2 Run b 217 E *c1.py kT
5. Select More Modules - Tello - Flight Data - var = tello.battery() and E 2 Edit | oo poreT
name the var "c¢", for the charge. it. 4 Built-ins o Ul ‘ c=tello.battery()
3 TI System 4
¥% 5 Math
3 ) . M A Randam
Note — to ensure your cursor goes to the following line after entering a 1 from tello import 2 var=tello.height()
parameter, press [ctrl] + [enter]. This prevents the closed parenthesis from = By 3 var=tello.altitude)
B . . . 3 Flight Data 4 var=tello.heading()
bemg dropped Into thefo/lowmg line. 4 Maneuvers 5 wvar=tello.flight_time(
5 Settings 6 var=tello.temperature()
6 Commands 7 var=tello.barometer()
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6. Select: More Modules - Tello - Settings - .motors_on()

7. Select: More Modules - Tello > Commands -> sleep(5000); note that
time is in milliseconds. 1000 milliseconds = 1 second.

8. Select: More Modules - Tello - Settings - .motors_off()

9. Set your drone on a flat surface on top of the drone pad, clear from
people.

10. Please turn on the drone by pressing the power button on its side.

=
=

11. Wait until the LED on the front of the drone blinks at a steady flash.

12. Select: Run = Run (Ctrl+R)

13. The calculator will display the drone’s battery charge; the motors will spin
for 5 seconds and then turn off.

14. Notice the drone's feedback displayed on the TI-Nspire CX Il calculator's

screen.
15. Turn off the drone power by pressing the power button again.

Congratulations! You have written your first Python drone program!

Note: The motors_on() and motors_off() methods require a Tello EDU with the
latest firmware upgrade. See the video link for help.
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&l 1.1 13 *Doc
@A *clpy

rap [Il] X
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¥ 1 Actions Doc

D 2 Run » 33
B 3 Edit 1 Complex Math  » ==
1. 4 Buit-ins = Uiz ’
i onIsm

M A Randam

1 from tello import * 3 Tl Image 4

2 Fly »i BEC micro:bit 4

3 Flight Data 1 .set_speed(speed)

4 Maneuvers 2 .set_feedback(visibility)
5 Settings 2 .motors_on{)

& Commands 4 .motors_off()

from tello import *
c=tello.battery()
tello.motors_on()

1 Actions
2 Run
3 Edit
4 Built=ins

»
1 Complex Math » 45

2 Time 4
3 TI System 4
4 Tl Draw 4

A *clpy

56

ifely 1 sleep(milliseconds)
Fly 2 while get_key( I= "esc":

Flig3 clear_history()

Ma 4 store_list("name",list)

Set5 Tello module version 3.2.2 BETA
Cor6 Requires TI_runtime.hex 3.1.3 BETA

DU e wn =3 4E @Y+
w
=
Y]
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from tello import *
c=tello.battery ()
tello.motors_on()
sleep(5000)

A *clpy
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% 1 Actions

> 2 Run J 5
E 2 Edit 1 Complex Math — »=
1. 4 Built-ins = Tho= ’
o sTsen
M A Randam

1 from tello import * 3 Tl Image 4
2 Fly »; BBEC micro:bit 4
3 Flight Data 1 .set_speed(speed)

4 Maneuvers 2 .set_feedback(visibility)
5 Settings 3 .motors_on()

& Commands 4 .motors_off()

from tello import *
c=tello.battery ()
tello.motors_on()
sleep(5000)
tello.motors_off()
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Challenge 2: Three, Two, One... Takeoff!
1. Continue adding new methods to the existing Python editor after
tello.motors_off().

Add a print statement "Takeoff!" on the calculator's display.

Select: Built-Ins = 1/0 - print()

Select: the blue ctrl + quotes (multiplication) key to enter a single quote.
Next, use the alpha keypad to enter "Takeoff!"

End the line with one more quote.

Select: More Modules - Tello - Fly - .takeoff()

Select: More Modules - Tello - Fly - .land()

Set your drone on a flat surface on top of the drone—pad, clear from
other people.

10. Please turn on the drone by pressing the power button on its side.

11. Wait until the LED on the front of the drone blinks at a steady flash.

LN A WN

Caution: Check that the flight path above and around the drone is clear of
people and obstacles before running your program.

12. Select: Run = Run (Ctrl+R)
13. Turn off the drone power by pressing the power button again.
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6/8 A *clpy

6/8

% 1 Actions
P 2 Run »
Ef 3 Edit »
1. 4 Built=ins 1 Functions »
W% 5 Math 2 Control »
@ 6 Random 3 Ops 4
i 7 TIPlotlb 4 Lists»

T AT
- Fe] »
z i I*!Irz input()

3 eval]

v B Vad format()

from tello import *
c=tello.battery()
tello.motors_on()
sleep(5000)
tello.motors_off()
print()

PERADEERDEGEE
(=l L) (=) =] (=) 0=)
DEERERODEEE

A *clpy
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from tello import *
c=tello.battery()
tello.motors_on()
sleep(5000)
tello.motors_off()
print(' Takeoffl'p

A *clpy

8M

A *clpy

913

from tello import *
c=tello.battery()
tello.motors_on()
sleep(5000)
tello.motors_off()
print("Takeoff!")
tello.takeoff()

from tello import *
c=tello.battery()
tello.motors_on()
sleep(5000)
tello.motors_off()
print("Takeoffl")
tello.takeoff()
tello.land()
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Challenge 3: | Got this... Let's Fly this Baby
Use your new knowledge of the Python menus to try these flights on your

Getting Your Wings!

Tello Drone

own:

(A *cl.py

1116

1. Fly out and back.
a. Takeoff
b. Flyforward 100cm
c. turnaround (180°)
d. fly back to the starting point
e. land.
2. Fly up and do a couple of flips.

from tello import *
c=tello.battery()
tello.motors_on()
sleep(S000)
tello.motors_off()
print("Takeoffl")
tello.takeoff()
tello.forward(100)

tello.turn_right{120;

tello.flip_forward(
tello.land()|

00)

a. Takeoff

b. Fly up 100cm (check ceiling height)

c. Choose a flip maneuver, forward then backward, or left then
right.

d. Land the drone.

Challenge 3.1

Note: After entering a parameter within the parentheses, the cursor must be
moved outside the right parentheses before pressing the Enter key. An easier
way is to press [ctri]+[enter] within the parenthesis to avoid splitting the line.

A *cl.py

1116

from tello import *
c=tello.battery()
tello.motors_on()
sleep(S000)
tello.motors_off()
print("Takeoff!")
tello.takeoff()
tello.up (1007

tello flip_forward()

tello.flip_backward()

tello.land()
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