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Free Resource on TPT — Teachers Pay Teachers
See below for the original free instructions on how to Code a Mars Helicopter (Ingenuity) Video Game

using the “Scratch” programming method
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Introduction

Part Two has also been created as a free resource to provide an additional STEM exercise on expanding the
helicopter video game using multiple backdrops using “Scratch” programming. Students should be familiar
with Part One (the original) before moving on to the techniques used in Part Two.

Why?

As of 11-March-2023, the NASA/JPL-Caltech Mars “Ingenuity” Helicopter has completed 46-Flights

and

My original “Lesson Plan — Code a Mars Helicopter (Ingenuity) Video Game” has been downloaded 90 times
and

Hopefully these resources create an interest in STEM activities

Comments, corrections and/or improvement suggestions would be appreciated for the current resources
and ideas for future STEM exercises using “Scratch” programming.



The “Scratch” Program — Part 2

* Here is what the complete program will look like
at the end of the exercise.

* A note of Caution! Save your work on a regular
basis as you create and revise your program.




say Press the Up arraw o ake of J5T a seoands

L2 Prass the Left arrow to move Lefl, Right arrow o move Right Rl o saconds
LR Press the Down arrow fo land the Mars helcopter Bl o saconds
ELTI The Larget area is to the Left of the screen arcund an "X" pasilion of -212 R4 o secands
L2 The flight will be at a minimum " ekevation of 40 Rl o saconds

LT Mission Start - Liftoff Ri- o secaonds

Wikl unlil Miz=ion Confrol autharizes ifaff, then Rl o ssconds

swilch cosfume o scraichhelicopler_sprile =

swilch backdrop i Mars_Perseverance Picture (8Apr2)

wiox @ v

swilch cosfume o scraichhelicopler_sprile =

LS Congratulstions, Mission Compleled

slop  other scripts in sprite +

2 Cradil HASA JPL-Caltech =

Overview

Here is what the main section of the program
will look like at the end of the exercise

See expanded views on the next couple of slides

Detailed instructions will be provided for each
step in the program



e I Flight School
change y by ([
i on edge, bounce Movement of the Helicopter is controlled by these four
A m— standalone blocks of instructions in the program
(i.e., Up, Left, Right, Down)
The Mars Helicopter will fly around the screen
with only these programmed instructions

if on edge, bounce

point in direction @I

i touching cnlnr ]

Danger Will Robinson - Boulders Rivy a' seconds

change y by a

if on edge, bounce

= Danger Will Robinson - Boulders By e seconds

stop this script «



Mission Preflight Briefing

switch backdrop to mars_helicopter backdrop2 «

This section of the programming code

0o to X ¥ . . p. g . 8 .
provides Preflight Briefing instructions.

point in direction @

Wait until Mission Conftrol authorizes liftoff, then
o @ seconc
o @ seconcs
o @ socns
o @@ seconcs

The flight will be at a minimum "™ elevation of 40 By o seconds

LT Mission Start - Liftoff iy o seconds

The Mars Helicopter has been programmed

to permit early takeoff before Mission Start.

The Pilot, however, will not be able to enter
the “Recon Zone” until the Mission Start
line of the program has been completed.

Step-by-Step instructions on how to create
this section and other sections of the
program start on Slide # 16




E M Wission Start - Liftoff Jald o seconds

- for (@) seconcs
swifich backdrop to  Ingenuity Inflight Picture 27Apr2022 Credit MASA_JPL-Caltech -

wox @D r ©

- o (@ secrcs

wait untl = touching color ' hE:

swifch costume o scrafichhelicopter_sprite =

swifich backdrop to  Mars_Perseverance Pichme 08Apr2022 Credit MASA_JPL-Caliech

wox @ v @
== | and the Mars Helicopter on the Red bosx Ry a seconds

swifch costume o scrafichhelicopter_sprite =
wait untl . touching color '

= Congratulations, Mission Completed

stop  ofher scripis in sprite +

eEmB ©- ~

-.-_.- - T,

&= Code o Backdrops oy} Sounds |

F

- Coetume  Ingenuity Inflig...

Mars_Persev...
480 £ 450 Fll T

‘B | sem:s

1

rmars_hefico. .. Color 100

480z 350

The code for the “touching color” Sensing function in
the program must exactly match all of the elements
(i.e., Color, Saturation, Brightness)



set Remaining Flight Time + to @

show variable Remaining Flight Time -

wait o seconds

change Remaining Flight Time + by o

U Mission Aborted By o seconds

stop all =

Mission Countdown Clock

This is an additional standalone block of
instructions in the program, just to make the
game and program a little more challenging!

(just like the flight limitations placed
on the Mars Ingenuity Helicopter)
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