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WHY STUDY

STEAM?

STEAM 1s an acronym that stands for
five education disciplines: Science,
Technology, Engineering, Art, and
Mathematics
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Activities within the STEAM
disciplines have direction
and purpose. The educational
environment 1S often a
creative and collaborative
space that 1inspires students
to come up with new 1ideas.

1.
INNOVATION
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2.
CURIOSITY

Students are -encouraged to ask questions

and

brainstorm different 1deas to solve problems.

Studies inspire wonder, exploration,
imagination.

and
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3.

COLLABORATION

Working with their peers, students 1learn how to
communicate and 1integrate diverse 1ideas to problem
solve.
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4 . RESILIENCE 5.LEARNING

Students learn that failure 1s often Critical thinking 1s a skill needed 1in
part of the learning process, but it all education and career fields. STEAM
can also be the key to knowledge and can help students recognize | Dbias,
understanding. Creative thinking leads apprecliate diversity, and take a
to experimentation and discovery. critical look at ethical issues.
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ACTIVITY 1:

3D PRINT GUIDE
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1. Open Tinkercad class

- Open the link: https://www.tinkercad.com/joinclass ‘Draw a Wedge with a height of 3mm, a width of 10mm,
- Join the class with this code: Y62Q8WDXD a length of 7mm.

- Confirm: units in mm ‘The wedge will be used as a hole and you should
- Change the name of the project into your name rotate it as shown in the image.

2. Design of the Whistle body

- Draw a Box measuring 50x10x10mm

-Align the wedge with the box as shown in image.
A Box 3 O

Widt o - > o 1500
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Join the Box and the Wedge into one object 2. Whistle hole for the Keychain ring
| +Add a cylinder which will serve as a hole.
o s sl Give it a diameter of 5mm and the length of
7\ 10mm. Try to align 1t with de Whistle body as

shown in the image.
-Joln the hole to the Whistle body.

3.00m 49 e
A pm—— = \
Group type: Union ® : S — -

3. Whistle inside hole

-Add a cylinder that will have a hole
propriety. Give it a diameter of 8mm and a
length of 40mm. Align with the body as shown 1in
the image.

-Group everything together.
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4. Mouthpiece
-Now let's draw the mouthpiece of the whistle, which -Add a Wedge as a hole and

will allow the whistle to make its sound. give 1t these dimensions:
length 10mm, width 8mm,

. E height 8mm.
Align 1t with the mouthpiece

cylinder and transform 1t
into one plece

-Add a cylinder with a diameter of 8mm and a length of
15mm. Then add a Box that will serve as a hole: length
15mm, width 8mm and height 2mm.

+Align the Box with the top of cylinder and join them.
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5. Finishing the Whistle

-Align the mouthpiece with
the body as 1s shown 1in the
image. g

6. Now you can add your name to the
Whistle.

-With the Text tool insert your name 1in the
Workplane. Adjust its dimensions to fit the
Whistle body. The text height should be
1mm. Align 1t 1n lateral face of the
Whistle.

- G @ 01in everything together.

LM ‘Transfer’ folder. xxﬁmW '
It should appear 1n the Recent Files .
position 1like shown 1n % Proforences
the image. —

7. Print you Whistle

-Export the file 1in stl format.
It should be Your_Name.stl

-The exported file should be 1in
the Transfer folder of vyour

computer.
8. Open 3D printer Software

-In the Desktop of your computer find the
icon of the 3D printer software. Double click
O n l t t O O p e n . | ‘ FlashPrint - untitled.fpp

.In ‘File’ Menu click on
‘Load File..’
your file that 1s 1in the

EISHENNTD!

File Edit Print View Tools H
Ctrl+N |
Ctrl+S
Ctrl+O

() New Project
and SeleCt ¥ Save Project
| m Load File...

Save As...
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To print your whistle properly, the letters should be on the top side. For that, it will
be necessary to rotate the whistle. On your left side, you can find an icon like this

KN

Ca

that will let you rotate it. Select ldentify the axis of rotation and define
the angle needed to put the whistle in the correct potion.

(») Start Slicing

¢ On top of the work area, you can see the button
Click on to it to open the slicer window. On the opened window you only need to
click on the ‘Slice’ button to start the slicer process. It takes a few seconds to be
completed.

e At the top of the window you will see this bar.

I Start Slicing <~ Slice Preview the end
e Click on to start the print. It will take about 30 minutes to be
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ACTIVITY 2:

HOLOGRAM CREATION GUIDE
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Technological Challenge — Hologram creation

Activity Overview
1. Take a given object.
2. Photograph the object.

3. Model the object in 3D using Al.

4. Process the model in Blender (3D modeling software) to create an
animation/rotation of the object.

5. The created object will be transferred to and displayed in the
hologram.
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2) Photographing the Object

- Photograph the object from different angles using your smartphone
camera. | ‘

Take 3 photos from different angles.

- Crop/Cut the image (of the object) so that the object fills the entire
frame (use the mobile app).

- Send the photos to the computer via email or Drive.
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A e Trellis 3D
Technological Challenge — Hologram creation

T Trellis

3) 3D modelling the object using Al.

v1-Multi

Reference Image

- Converting 2D Images to 3D, using the Al platform Trellis:
https://trellis3d.net/3d/image-to-3d

- Select the model vl-multi and upload the 3 images of the object

Public Visibility

- Login accounts:

Texture resolution

erasmus26gl@gmail.com password: erasmus26G1..

erasmus26g2@gmail.com password: erasmus26G?2..

erasmus26g3@gmail.com password: erasmus26G3..

erasmus26g4@gmail.com password: erasmus26G4.. credits : 2
Submit
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3) 3D modelling the object using Al.
- Export the object model in .alb format.
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Technological Challenge — Hologram creation

4) Processing the Model in Blender

* 1T Add CObject

Stanford PLY {ply)

STL (stl)

FBX (fbx) {experimental)
Collada { dae) (Legacy)
Motion Capture {bvh)

Scalable Vector Graphics (.svg)

giTF 2.0 {gib/.gitf)
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4) Processing the Model in Blender

Key Concepts:
Z-Axis: Vertical axis (up/down) — this is the axis we will rotate.
Timeline: Bar at the bottom showing animation frames.

Keyframe: A point in time where object values are saved
(rotation, position, scale).

Frame: A single image of the animation.
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4) Processing the Model in Blender

Select Frame 1 (in the timeline)

e Click the object you want to animate (it should have an

\@ orange outline)
o Verify the timeline

MHoc d P ré




Erasmus+kKA210 project-Time to Transform with Modern Education !E

Home Content Contact
4) Processing the Model in Blender

Open the transform Panel:

1.  Press N on the keyboard.
e A panel should appear on the right with Transform values.

v Transform

Location:
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4) Processing the Model in Blender

...............................................................................................................................

1. Hover the mouse over Rotation Z (which is in 0°)
2. Press|onthe keyboard.
3. The value turns yellow, indicating a keyframe

Rotation:

XYZ Euler
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4) Processing the Model in Blender

Select Frame 241 (in the timeline)
e Click on the object you want to animate (it should have an orange border)
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4) Processing the Model in Blender

Set Rotation to 360°:

1. Press "N" to open the transform panel again
2. Look for "Rotation"” and the value "Z"

(You can also click, and write or click and hover the mouse)

Create the second Keyframe:

1. Hover the mouse over Z value (now in 360°)
2. Press "I" again

3. Now you have 2 keyframes: one in Frame 1 (0°) and another in Frame 241 (360°)
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4) Processing the Model in Blender

2. Click on the icon dropdown to open the menu (bottom-left corner)
3. Select "Graph Editor" from the list
e You will see a window where a diagonal curve will appear

0" Playback v Keying v View Marker
General

N\ -
+@ 3D Viewport | *s’ Dope Sheet

[ Image Editor @ Timeline Shift F12
13 LV Editor ~/ Graph Editor Shift F6

v@ Geometry Node Editor *Za Drivers
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4) Processing the Model in Blender
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4) Processing the Model in Blender

straight line)
1. Press Shift + E

2. Select "Make Cyclic”
e Aloop symbol appears on the curve

Constant Extrapolation
Linear Extrapolation
Make Cyclic (F -Modifier)

Modifier)
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4) Processing the Model in Blender

Preview and render the Animation
Before rendering the complete animation, you can:

1. Press Spacebar in the Timeline to Play and see the result
2. The rotation should now be smooth and continuous.
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Technological Challenge — Hologram creation

&> Scene

4) Processing the Model in Blender m——

Resolution X 1920 px
1080 px
100%

1.000
1.000

Tls

Render settings — select the location of the AVI file

1. On the right panel, select Output Properties (printer icon).

Render Region

2. In the menu dropdown that says output click on the folder
icon where you’ll find a way to files (Click the folder icon next
to Output Path.)

Frame Rate 24 fps

v Frame Range

: A Frame Start
3. Navegate to the Desktop and select the folder “Erasmus” sfnd
ep

(Output format: AVI.) > Time Stretching

>  Stereoscopy

v Output

e

C:\Users\alunos\Desktop\Erasm... g
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4) Processing the Model in Blender

Render the Animation:

it Render Window Help

Dj et i:—’ Render Image
Q Render Animation Ctrl F12

L I
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5) Insert the Object into the Hologram

The object is exported in and AVI file and placed into the hologram .

- Instal the mobile app 3D Circle (in your phone) Use your mobile to scan the
. QR code to install
https://www.pgyer.com/2z39 Pt
Ore
- Connect o the hologram via wi-fi. Wi-Fi Networks: g ' x »H:J.
SSID do Grupo 1 - 3D _42CM_D6E494 | ¥Rt 3
SSID do Grupo 2 -> 3D_50_31002B | [m]f7 e

SSID do Grupo 3 - 3D_42CM_074950
SSID do Grupo 4 -> 3D_42CM_077750

- Send the AVI file to the hologram using the app (Insert photo of the
APP)
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THE END

(r. Serafim Leite

R, Co-funded by the
4 Erasmus+ Programme
of the European Union
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