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SCRATCH TUTORIAL : PROGRAMMING A
HOLOGRAM

DIGITAL CONTENT CREATION > 3.4 PROGRAMMING

TARGET GROUP AGE GROUP PROI;S’IEEFCY FORMAT COPYRIGHT LANGUAGE

School drop outs, Children, Teenagers Level 1 Activity sheet Creative Commons English, French
Students (primary (BY-SA)

school), Students

(secondary school)

This is a tutorial on how to program a hologram on Scratch.

General Objective Skillset building
Preparation time for less than 1 hour
facilitator

Competence area 3 - Digital content creation
Time needed to 0 - 1 hour

complete activity
(for learner)

Support material Transparency sheets (cellulose acetate) for old style overhead projectors -
needed for training Tablet-Scissors -Transparent sticky tape - VR goggles if you want to
incorporate them

Resource originally French
created in
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Introduction

This is a workshop on the subject of 3D imaging. It can be preceded by an introduction to VR goggles. It
is a relatively broad activity but including Scratch programming to create moving characters is quite
innovative.

For this, we were inspired by an activity (in French) by Sarah Lacaze.

Our thanks go to her for allowing us to adapt her ideas. The three phases (introduction, creation,
programming) can make a complete workshop, but they can also be done independently depending on
the time available.

Preparation

Print several pyramid patterns (see the next step).
Make a transparent pyramid to be used a demonstration (cf. the instructions below).

We strongly recommend that you follow the programming section yourself in advance so that you
understand which obstacles or surprises may occur for participants.

Introduction to holograms (10 mins)

Use the transparent pyramid to introduce the hologram concept to the group. There are many YouTube
videos you can use to support your explanation, such as this one.

You need to place the transparent pyramid on a tablet, turn down the lights and wait for the remarks
and questions come in : ‘What’s it called ?’ It's a hologram.


http://ludosciences.blogspot.com/2018/08/creer-des-hologrammes-avec-scratch.html
http://ludosciences.blogspot.com/2018/08/creer-des-hologrammes-avec-scratch.html
https://www.youtube.com/watch?v=4NnTSRUD5Ak

The word comes from the Greek holos (‘entirely’) and graphein (‘write’). It’s a three-dimensional image
that can be animated and appear to float in the air. ‘'How does it work?‘ A 2D image is projected to the
four corners of a pyramid in a transparency (cellulose acetate).

One part of the light passes through, another is reflected (towards the eyes of the viewer), thus creating
the illusion of an object in three dimensions, hanging. Real holography, a variant on photography, is
more complex (see Wikipedia), but the technique given here allows participants to understand through a
few simple principles : it's actually just light dissonance between several identical images that creates
the illusion of three dimensions.

Does it work if the pyramid is upside down?’

No but go ahead and try.

Making a screen for projecting the
hologram (30 mins)

Participants will now need to make a screen on which the project a home-made hologram to impress
their family and friends.

The projector screen is made up of 4 isosceles trapezoids (the two non-parallel sides of the same
length). The dimensions of this pattern are given below.

You can make a larger screen.
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You will need to cut, using scissors, the edges of the pattern in a sheet of rigid transparent plastic. The
interior sides must be folded to form the pyramid.

To make folding easier, press the sides with a scissor blade. Once cut and folded, use transparent sticky

tape to stick the little flap to the other edge, joining the two sides together to create the pyramid. Now
it's done!

e Programming (40 mins)

Scratch Holograms

To create a hologram you have to choose, or draw, a sprite and then duplicate it three times. In total,
you will need four identical sprites on the screen.
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https://4.bp.blogspot.com/-lh4jOIcUujc/W2cCCCnhYQI/AAAAAAAAdRY/Yv9GU3tu7S0ae5scqx24oahUBVrzG_HzgCLcBGAs/s400/patron+%C3%A9cran+hologramme.png
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Each sprite needs to have a different orientation. In Scratch 3 the orientation of the sprites is modifiable
in the Direction field in the area containing Sprite info (above the Sprite area).

The four sprites need to have be oriented in the following respective directions: 0, 90, 180, -90. The
projection screen will be positioned at the centre.
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Animating the cat

Programming the cat is done through four loops. Each cat sprite will have two costumes — in each of the
loops you will see a number of blocks to change from one costume to the other, thereby giving the
impression that the cat is walking

0.2

0.2

s, F _]

First loop
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When the program starts, the cat will begin at 0% of its initial size, meaning it won’t be visible onscreen.
It will grow gradually (‘set size to 0%)

when clicked

set size to o %
et @

naxt costume

repeat o

next costume

Second loop

This is for animating the cat by alternating between two costumes

Third loop
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This is to make the cat sprite disappear gradually from the screen through the use of the ghost effect
(‘change ghost effect by 10’). The cat will be replaced by a bat

won @

next costume

Fourth loop

A message (‘broadcast bat’) is sent to start the bat’s program and therefore appear to be superimposed
over the cat which continues to disappear from the stage

change ghost » effect by o

Animating the bat
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The bats can be imported from the sprite library. Each bat is positioned on a cat, with the same
orientation.

This sprite will have four costumes to animate it in order to give the impression that it’s flying. It is
possible to modify the position of the costumes and to duplicate others in order to make the animation
more fluid
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bat-3
142 x 110

bat-6
79 x 142

Default costumes Modified costumes
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The programming comprises two block groups. First group This is the initiation. At the beginning of the
program, the bat sprite is not visible (‘change the ghost effect by 100’)

change ghost » effect by m

switch costume to  bat-1 +

Second group
This consists of two loops.

When a message is received (‘when | receive bat’), the bat will start to appear gradually (‘change ghost
effect by -5) while beating its wings

Then it will disappear gradually (change ghost effect by 5).

Digital-Travellers Version of 7 December 2020




Digital
TRAVELLERS

rpoat )

Kl GOSTLNTS

wait m soconds
change ghost = eficct by o
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For this example we have used sprites from the Scratch library. You can also draw your own ! Creating
your own holograms means you can mess around with the blocks in the Looks category and the

different effects available there.

(Note : remember to copy all these block groups to each matching sprite duplicate.)

e Going further

For a better rendering of the hologram, nothing beats darkness. To bring in a mysterious side to
proceedings, you can create your own dark room.

This is easy to do : all you need is to cut a rectangle out of the side of a shoebox in which you can insert
the tablet with the pyramid on top.
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