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Serious Games

Digital Games designed for educational and learning
purposes, based on simulation of real-life environments
or activities.

Edutainment
Applications

The main purposes is to:

= Engage

= Motivate

* |ncrease patient adherence to treatment
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Definition of requirements

Requirements Guidelines
*Present functional and cognitive elements

PHYSIOTHERAPISTS «Customization of difficulty level according to the
REHABILITATION patient’s abilities

*Be stimulating, motivational, challenging

*Present a useful game (i.e., score)
“SGS” REHABILITATION IN Immediate audio and visual feedback
ACTUAL PRACTICE Have a good quality of design and perception of the

3"d dimension

SERIOUS GAMES IN I_w - *Manage ranges and frequency of movement
LITERATURE = =P .present a Natural User Interface (NUI)

= Provide quantitative measurements of the
parameters and movements performed by the
\_patient
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How Develop a Serious Game?

1. Acquire Knowledge about the pathology and the deficits of interest

2. Research in literature about the technology used, the serious games requirements, the

conventional rehabillitation clinical practice
3. Define the idea of Serious Game

4. Start the development of the Serious Game
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Leap Motion Controller version 1

4 )
= Optical markerless Motion Capture system

= Hand Tracking Device

= CE marking

= 27 joints for each hand

= Cinematic parameters

= Entry level, low cost

= Consumer technology

= Conic Field of View (FOV): 140 x120°

= Dimension: 3x8x1.13 cm
\_ J
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Examples of Serious Games 13

Moka Coffee

Parameters to customize:

= Touch or Pinch

= Dimension of Objects (small or Big)

= Displacement of the objects (ordered or casual)
= Help in the sequence

Parameters measured:

= Time to complete the exercise
= Errors in object displacement
» Partial time for each object
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Examples of Serious Games 213

Whac-a-Mole

Parameters to customize:

= Score to achieve

= Target change time

= Hand to use (right, left, both)

Parameters measured:
= Time to complete the exercise
= Score achieved

= Missed moles
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Examples of Serious Games (35

Paint On Canvas

Parameters to customize:
= Pinch or Touch o -
= Precision required (Low, Medium, High) Disegna La Forma

= Figure: Rectangle, Circle, Rhombus,
Hearth, Cloud, Star

1. Afferra il pennello e tocca la tela
2. Ripassa il contorno della figura partendo da un punto

Parameters measured: qualsiasi e seuguendo un senso orario 0 antiorario

3. Completa la forma entro il tempo massimo per vincere!

Time to complete the exercise
Rate of completion

Velocity of movements
= Area covered
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File Edit Assets GameObject Component Ultraleap Window Help

Visual Studio
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Example of Inspector

" Box Collider
* Sphere Collider

| & 54

O Inspector Services Trail Renderer

&

* Grab Brush (Script)

e " -
H" Blue Brush

Tag Brush Layer Default  Game Logic Draw (Script)

Open Salect Over * Interaction Behaviour (Script)
* Position Indication (Script)

" Blue Touch (Script)

’ Transform

Pasition { O ¥ 0.299
Rotation X Y 0
Scale * Y 4.01

2 & 20 0 00 0 O

el e

* Draw The Figure (Script)

P — List Of Markers
D Rigidbody Freccia Oraria FrecciaOraria

Mass = reccia Antioraria FrecciaAntioraria

Drag Vittoriz ol Vittaria (Audio Source)
Angular Drag 4 Blue Brush Wi Blue Brush

Use Gravity Green Brush Wi Green Brush

i fellow Brush
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xample of Script in C#

@-0|i@-2BE 2 - -|[pebug -|[anycru -| P collegaaunity - > ¢ - | B3 | 53

ARAAN=:

& GitHub Copilot |8 &

IsRandomDraw.cs % GamelogicDraw.cs SetFigure.cs # Timer.cs Pausa.cs BlueTouch.cs GreenTouch.cs YellowTouch.cs ProgressBarDraw.cs GrabBrush.cs + X EMENLEEIE
£ Assembly-CSharp ~ | %2 GrabBrush ~ | ©aUpdate() MG
1 vusing System.Collections; -
2 using System.Collections.Generic;
3 using UnityEngine;
4
@ Script Unity (2 riferimenti ad asset) | 0 riferimenti
=t 5 vpublic class GrabBrush : MonoBehaviour
6 {
7 ' public static Vector3 initialPos;
8 ] public static Quaternion initialRot;
g i public bool isTuteriallevel;
10 i public static Quaternion Drawing;
11 |
12 } public bool IsSelectBrushLevel;
13 3
14 i public bool IsGreenBrush;
15 i public bool IsBlueBrush;
16 i public bool IsRedBrush; —
17 |
18 |
19 |
20 i
21 i // Start is called before the first frame update
i ® Messaggio Unity | 0 riferimenti
22 v void Start()
23 | {
24 i ; initialPos = transform.position;
25 i 3 initialRot = transform.rotation;
26 § 3 Drawing = new Quaternion(®©.675590158f, initialRot.y, initialRot.z, initialRot.w);
27 ! |
28 R
29 i
! @ Messaggio Unity | O riferimenti
30 v private void Update()
31 3 {
2|l
s |1
34 vl ] if (this.gameObject.transform.position.y < 5.3f)
35 |
36 v | | if (IsGreenBrush)
o[
38 3 3 i i this.gameObject.transform.position = new Vector3(0.185000002f, ©0.298999995f, 0.400000006f); .
i i ! 2
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Documentation

= Unity Documentation:
https://docs.unity3d.com/ScriptReference/index.html

% Unity Documentation Manual Scripting API Search scripting... Q
Version: 2022.3~
Scripting AP Welcome to the Unity Scripting Reference!
UnityEngine This section of the documentation contains details of the scripting API that Unity provides. To use this information, you should be familiar with the basic theory and practice of
UnityEditor scripting in Unity which is explained in the Scripting section of our manual.
Unity The scripting reference is organised according to the classes available to scripts which are described along with their methods, properties and any other information relevant to their
Other use.

The pages are extensively furnished with example code ("examples"); notwithstanding anything in the Terms of Service@ to the contrary, Unity grants you a non-exclusive, non-
transferable, non-sublicensable, royalty-free license to access, to use, to modify, and to distribute the examples without crediting Unity.

AP are grouped by namespaces they belong to, and can be selected from the sidebar to the left. For most users, the UnityEngine section will be the main port of call.

= C# and Programming:

= W3Schools: https: //www.w3schools.com/cs/index.php
= StackOverflow: https://stackoverflow.com/
= Video Tutorials
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https://docs.unity3d.com/ScriptReference/index.html
https://www.w3schools.com/cs/index.php
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Leap Motion Controller Integration

= Documentation of Leap Motion Controller in Unity:
https://docs.ultraleap.com/

» |ntegration of Leap Motion in Unity:
https://docs.ultraleap.com/xr-and-tabletop/xr/unity/getting-started/index.html

= |ntroduction of Hands Avatar:
https://docs.ultraleap.com/ultralab/hands-module
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3D Objects Finding

WebSites Examples:
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Sketchfab: https://sketchfab.com/features/free-3d-models

TurboSquid: https://www.turbosquid.com/Search/3D-Models/free

Free3D: https://free3d.com/3d-models/

Blender: https://www.blender.org/download/
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