Raspberry Pi Project brief - Butterfly garden
Foundation

Butterfly garden

Project Outline

Watching nature is a brilliant way to relax, but wildlife doesn’t always come along when you want it to. In
this project, you will make a butterfly garden where each butterfly flies in exactly the pattern you tell it to.

You will learn to use-
° blocks to create animated butterfly sprites

e The loop to make the butterflies fly repeatedly in the same pattern
° The Paint editor to customise sprites costumes and create your own unique butterfly sprites
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Section 1 - Adding a flying butterfly

First, you will add a butterfly that flies left and right across the Stage.

Open a new Scratch project.

Online: open a new online Scratch project at scratch.mit.edu.

Offline: open a new project in the Scratch offline editor. You can download and install Scratch here -
https://scratch.mit.edu/download

Follow the instructions for each task below.

° Click on Choose a Backdrop, then select the ° Delete the cat sprite.
Blue Sky backdrop.

Backpack


https://projects.raspberrypi.org/en/projects/butterfly-garden
https://projects.raspberrypi.org/en/projects/butterfly-garden/1
https://scratch.mit.edu/projects/editor
https://scratch.mit.edu/download
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° Click on Choose a Sprite and add the ° Now, add your project name and save your

Butterfly 1 sprite to your project. project so far. Go to File in the menu. If you
have a Scratch account, click on Save now. If
you do not have an account, click on Save to
e your computer.
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Backpack

e  Click on the Code tab, then select to  Now, you will make the butterfly move when you click

see the blocks available. These on the green flag above the Stage to start your
blocks make sprites move around the Stage. project.
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e  C(lick onthe block a few

times and watch your butterfly move across
the Stage.

From the blocks menu, select a e  From the blocks menu, add a

Cracisia sElciey entiendcel block and drag it block and connect it in place under
into the Code area. [Elwhen green flag clicked [fleled

e  The code under the paicial eiacicin Eloe

block will run when you click on the

green fiog gy A

e  Code blocks inside a block will run
over and over again.

forever

Tip: Notice the subtle colour difference between (yellow) and (orange) blocks.
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e Now,adda block inside the Your butterfly should fly to the right of the Stage and
block. then get stuck.

when  clicked ‘

forever

e  Click on the green flag to start your project.- * *~

e  To solve the problem of the stuck butterfly, Did you spot an issue? The butterfly goes upside
elelelellli f on edge, bounce [JJ4EIIS down when it flies to the left.

block makes a sprite change its direction if it
bumps into the edge of the Stage. This is because sprites point in the direction in
: which they are moving.

when clicked

forever
move @ steps
o [ ]

if on edge, bounce

Click on the green flag to restart your project. The |
butterfly should now fly across the Stage, and it should
bounce when it reaches the left and right edges. ™~

° LR Qs NeleleRelsct rotation style The butterfly garden is supposed to be relaxing, but
IR R legets block under the [l =il e a= o the butterfly is flying very fast.
flag clicked[9dd e  To slow the butterfly down, change the
number of steps that it moves at a time from

to :

| eieked \

when clicked

set rotation style left-right » S :
. set rotation style left-right »

forever J
forever

move m steps move e steps

if on edge, bounce

if on edge, bounce

Click on the greer riag again. rour vutter ny should Click on the green glul wute 1y Move.,

stay the right way up!
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Section 2 - Fly at an angle

Now, you will add another butterfly, but this time, it will fly at an angle to create a different flight pattern.

The code for this butterfly will be similar to the code for the Butterfly 1 sprite. You could add the code again,
but it is quicker to duplicate (copy) the sprite.

° Right-click on the Butterfly 1 sprite in the e  This will create a copy of the Butterfly 1 sprite
Sprite list below the Stage (or if you are using called Butterfly 2.
a tablet, tap and hold) and select duplicate in
the menu that appears:

Sta,
Stage Sprite | Butterfly 2 o x| a3 Iy *
Sprife Ruttarthy 1 - x 174 I ¥ 20
duplicate Show @ @B Size 100 Direction 20
Shol 100 Direction 90 ahas
export ==2eg

|" delete Backdrops W Q
®
e E Butterfly 1 Butterfly 2
Q 6
The costumes, code, and settings, such as the size and
rotation style, are copied to the new sprite.

° Click on the green flag to see both butterflies move.
° Click on the red stop button above the Stage to stop the butterflies moving.

p@ o m

Now, you will change the colour of the Butterfly 2 sprite so that you can tell them apart easily.

e  Click on the Butterfly 2 sprite in the Sprite list
below the Stage. ) Click on the Fill (paint bucket) tool.
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° Click on the Costumes tab.
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° Click on the Fill colour and change the sliders ° Click on the green parts of the butterfly’s wing
to get a colour that you like. to fill them with your new colour.
&= Code &f Costumes 4 sounds | " &= Code &f Costumes 4 sounds |
g butterfiyt-a h ‘ﬁ' E + Mois ¥ butterflyi-a - ;'p u;l::m . More ¥
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e  The colour of the Butterfly 2 sprite will also Change code for Butterfly 2 sprite so that it flies in a
change on the Stage and in the Sprite list different pattern.

B - ~e BEIE lglset rotation style left-right
i - w4 e block. A gap will open up and the block will fit
into place:

i
TR >
butterfy1- " :
e . set rotation style left-right »
.
T .'
s Lt point in direction @
o . Lt
O - - v = -
— 5 R o 06 forever
e  The Butterfly 2 sprite also has its own code, S e steps

same as Butterfly 1. Make sure that the
Butterfly 2 sprite is still selected in the Sprite
list below the Stage and click on the Code tab.

if on edge, bounce

The number m in the block means ‘point to the right’, which is why the butterfly flies
to the right at first. ﬂ means ‘point up towards the top of the Stage’.

You will make the Butterfly 2 sprite fly at a 45-degree ) Check that your code looks like this:
angle.

e  Click on the number m in the
ehBactelshNelsl block and change the number to
4% To do this, you can move the arrow that

set rotation style left-right =
appears, or type . . &

L <> point in direction @
point in direction @ .

L forever

move ° steps

forever

1
move V
ifon ¢

if on edge, bounce
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Section 3 - Make a small butterfly

Now, you will add a small butterfly that flies at a different angle and flies behind the other butterflies.

° Duplicate the Butterfly 2 sprite to create a All the butterflies are the same size. The scene will look
Butterfly 3 sprite. more realistic if the Butterfly 3 sprite is smaller and

° Make the Butterfly 3 sprite fly in a different set behind the other butterflies.
direction.

° Make the Butterfly 3 sprite half the size (50%)
What happens if you choose a negative number? of the other butterflies. From the [Helelids
blocks menu, add a ESiasERAsii#e] block and
set the size to (percent):

point in direction @

forever

set rotation style left-right =

point in direction @
set size to @ %

forever

Tip: Each sprite has its own costumes and code. Make .
sure that you select the correct sprite in the Sprite list | move ° steps
below the Stage before you click on the Costumes or -

Code tabs. R if on edge, bounce

° Change the colour of the Butterfly 3 sprite’s
wings so that it looks different to the others. To
do this, edit its costume with the Fill tool.

Now, you need to set the Butterfly 3 sprite so that it is layered behind the other butterflies.

Go to the IHefelds] blocks menu again. Add a ) Click on the green flag to check your program.

go to front layer [oleleFelsleR:Ilas
leeYels in the drop-down menu: Is the Butterfly 3 sprite smaller than the other

butterfly sprites? Also, is it flying behind them?

when  clicked ‘

sét rotation style left-right =

point in direction @ ."
set size to @ % .~'.

goto back » layer W

forever

move e steps

if on edge, bounce
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° Get creative and decorate your own butterfly
costume with the tools in the Paint editor.
° The circles are outlines of a circle shape, so
you can’t use the Fill tool.
o First, click on a wing.

o Then, click on Ungroup to separate the . '

objects. .
.
.
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Section 4 - Round on round
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o Click on the circle that you separated
on the wing.

o Now, you can change the Outline
colour for the circle.
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° Repeat these steps for the other wing. You can
use the Colour picker tool to choose the same
colour as you used for the other wing.
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Saturation 66

Brightness 05
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In computing, a clear set of instructions is called an algorithm. The next butterfly is going to use a different

algorithm to make it fly in a circle.

° Duplicate the Butterfly 2 sprite to create a
new sprite. This will automatically be called
Butterfly 4.

. Stage

Sprite | Butterfly 2 30 T v 108

duplicate
Show  @® | D Direction 45

export P

delete Backdrops

\ \

o | W | oww Q 6
Butterfly 1 Butterfly 3
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° Change the colour of the Butterfly 4 sprite so
that you can identify it easily.
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° Add a s AN block after the
block. The numbers
the butterfly on e Stage. e wox @ v @
The centre of the Stage is at coordinates ped (o] Vad o st D62
’ glkc])ocrllgseotrheo? :gqubrek:itl?e)rf’?leg trtslg n sl @

the centre of the Stage: u
forever

move e steps

wox @ r @

if on edge, bounce

>
set rotation style left-right w :
R ) Now, add a [=Ehasiaiieistsl (clockwise) block
point in direction @ g and change the number of degrees to | so
N that the butterfly changes direction by a small
W amount each time it moves:
‘ move o steps
if on edge, bounce gotox: o v °
set rotation style left-right »
e Change the direction to El§] (degrees) so that e e @
the butterfly points to the right at the start of
the program: forever

‘ move e steps
turn O o degrees

if on edge, bounce

Click on the green flag and watch your butterfly fly in a circle.

Section 5 - Add more
Now it’s time to get creative with your butterfly garden.
° Duplicate the Butterfly 4 sprite (the butterfly that flies around in circles) and change the amount that

it moves and turns by. What happens?
e  Change the size of some of the butterflies so that some of them appear far away.

= Save your project

0 a @ This resource is licensed by the Raspberry Pi Foundation under a Creative Commons

BV Mo SA Attribution-NonCommercial-ShareAlike 4.0 International licence. To view a copy of this license,

visit, see creativecommons.org/licenses/by-nc-sa/4.0/.
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