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ABSTRACT



The word cognition comes from the Latin root cognoscere, which means "o know™. By
cognition, we are usually referring to everything that is related to knowledge. In other words, the
accumulation ol information that we huve sequired through learning or expernience.

The most asccepied definition is the ability 1o process information through perception
(stimuli that we receive through our different senses). knowledge acquired through expenence.,
and our personal characteristics that allow us to integrate all of this information to evalunte and
interpret our world, It is the ability that we have to assimilate and process the information that
we receive from different sources (perception, experience, beliefs, ete.) and convert them into
knowledge. It includes different cognitive processes, like leurning, sttention, memory, language,
reasoning, decision making, cte., which are part of our intellectual development und experience,

This project focuses on three core cognitive abilities. We used unmity game engine 1o
creale o game to improve cognitive skills of the players without any special immersive
techmques.

Unity is a game engine created by unity technologies. 1t is ranked in the top three game
engines of the decade. Unity is popular for 2d graphics, We used unity's 2d system to create this
project
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INTRQREGHION

TION
I.I. PROJECT SCOPE

This project is titled s “Cognitive game using unity”™. This application provides
mteractive entertainment based cognitive ability trmming 1o the users. This project 1s developed
using the Unity pame engine. There are 3 differemt types of brain arcas we focus on, they are

memory, reflex and language.

1.2. PROJECT PURPOSE

This apphication(internctive entertninment application) hus been developed to improve the
bram functionality of the users by playing cognitive games. Developed in unity, a top game

engine for 2d graphics.
1.3. PROJECT FEATURES

Cognition is the ability to process information through perception (stimuli that we receive
through our different senses), knowledpe acquired through experience, and our personal
characteristics that allow us to integrate all of this information to evaluate and interpret our
warld, In the Interactive application we focused on and developed Interactive application for
three core cognitive ubilities

Memory improvement is part of this memory game, the process can be done with a few
steps that can be easy and performed effortlessly.

Brain reflection improves the reaction time of the user.

Longuage : A lungusge-game (German: Sprachspiel) is n philosophical concept
developed by Ludwig Wittgenstein, referming to simple examples of language use and the actions
into which the language is woven.



SYSTENMANALY SIS

SYSTEM ANALYSIS

System Analysis is the impontant phase in the system development process. The System
is studied to the mimute details and analysed. The system analyst plays an important role of an
interrogator and dwells deep into the working of the present system. In annlysis, o detniled study
of these operations performed by the system and their relationships within and owtside the
system is done. A key question considered here is, “what must be done o solve the problem”™
The system is viewed as a whole and the inputs 1o the system are slentified, Once analysis is
completed the analyst has a firm undersianding of what is 1o be done.

2.1. PROBLEM STATEMENT

The gaming industry is one of the branches of the entertamment ndusiry, which
generales o lot of revenue, Games use some techniques to make players feel more immersive,
these technigues are also being used in cognitive games lwely. For exumple by using music
developers muke plavers more munipulistable and feel immensive, But the use of these kinds of
techniques in cognitive games makes the whole cognition’s purpose different. Cognitive games
are meant to evolve brain activitics. So we developed a game using unity engine without any

special immersive technigues 1o create a truc cognitive Interaction.

2.2, EXISTING SYSTEM

There are many cognitive games in the play store and online. Some of them focus on all
around cognitive skill sets. While others focus on some particulir skills that are required for

some selected nudience( players). Some of the services focusing on them are:
LUMINOSITY

Lumosity is a leading brmin training program, brought to you by Lumos Labs, Inc.
Lumosity's web and mobile games are designed by scientists 1o challenge core cognitive
abilites.



Lumosity's scientists take neuropsychological and cognitive research tasks, or design new
ones, and work with game designers to transform them into 50+ cognitive games. Designed 1o be
both fun and adaptively challenging, Lumosity’s training program is accessible o people of all
ages — helping them stay challenged to the full extent of their abilitics.

Lumos Labs also has a colloborative research initiative, the Human Cognition Project,
which currently partners with over 90 umiversity collubormtors. Through the HCP, we gram
qualified researchers free secess o Lumosity's cognitive traming wsks, assessments, research
tools, and, in some cases, limited access (o data on cognitive task performance — helping them
conduct larger, faster, and more efficient studies. For more information, please visit
lumosity.com/hep

ELEVATE

Elevate Labs is on a mission lo improve people’s minds. Since 2014, they ve helped over
40 mullion people improve their communication and math skills with Elevate, which won Apple's
App of Year award. With Balance, they've created an innovative, personalized meditation
experience that helps people improve their stress, sleep, and more,

They re o fully distributed company of voracious learners and passionate doers, driven by
our vision 1o help billions of people lead healthy, joyful, and productive lives.



BRAINGLE

Braingle 15 a place w solve puzzles, brush up on your wivia, play games and give vour

brain a workout. Get ready to have your brain tangled,

Braingle a1 a glance have brain teasers, optical illusion, puzzle experiences, codes &

ciphers, puzzlepedin...and many other different types of games,

2.2.1.

LIMITATIONS

We know video games can generate addiction issues, With cognitive games the chances
of addiction are more than any normal games.

The excessive use of video games can cause rejection wwards other didisctic means such
s books, CD's, etc,

It can cause violent behaviour if the resource used is based on this type of behaviour.

It can be expensive for the educational center. not only the acquisition of video games,
but also the equipment necessary W execule them.

Video games often acl as a replacement for real-time human connections, People who
find themselves playing hours upon hours of video games may find themselves losing
touch with the relationships they've built with other people. People angue that with
internet-connected games, they can easily hang out with friends and families without ever
leaving home, but this type of virtual get together is no replacement for actual
face-1o-face interaction,

New studhies show that the nisk of being overweight increases with every hour people
spend on virmual play. Lack of motion and overplaying lead o muscle pain as well.
Moreover, the addiction to these games leasds to sleep deprivation which contributes 1o

obesity



2.3. PROPOSED SYSTEM

We divide our games and activities into 3 cntical brain areas: Memory,
attention, language. We keep track of your progress and the ganmes are based on

scientific research.

Memory improvement is part of this memory game, the process can be done with a few
steps that can be casy and performed effortlessly. Many people have trouble remembering fices
or names. How 1o remember things is only a technigue that you need o utilize, for example to

remember a face vou just need to exumine o person's fuce diseretely when you are introduced.
Try to find on unusual feature, ears, hairline, forchead, evebrows, eves, nose, mouth,

chin, complexion, et¢ . This memory game i3 going o activate some areas of your brain
responsible for memory acquisition which therefore can help vour memory improve. Enjoy it
and try 10 finish before 1:30 min.

Brain reflection This is o simple exercise to test the reflection of vour brain, the faster
the better, try to get a score of 0.20 in this reflex test. When you manage to reach that score then
that means you're very fast, if you can't achieve that score then keep practicing. Practice mukes
perfect. Human reflection is the capacity of humans 1o exercise a willingness to leam more about
our fundamental nature, purpose and essence. Briun reflection invariably leads to inguiry into the
human condition and the essence of humankind as a whole. Humans often consider themselves
1o be the dominant species on Earth, und the most ndvanced in intelligence and ability to manage

their environment, thanks to the mind reflection,



Longuage : A language-game (German: Sprachspiel) is a philosophical concept
developed by Ludwig Witigensiein, referring 1o simple examples of lunguage use and the actions
into which the language is woven. Wittgenstein argued thit a word or even a sentence has
meaning only as o result of the "rule” of the "game” being played. Depending on the context, for
example, the utterance "Water!" could be an order, the answer 1o a question, or some other form

of communication.

231 ADVANTAGES

Improves critical thinking skills :

Sharpening a child’s thinking skills means that he or she will have the mental aptitude 10
process informution, make decisions, create new ideas, ask questions, try 1o make sense of
things, organize information and so forth, Memory games are also good for visual memory aid.
A child's ability to store and retrieve memorics, when the stimuli that first evoked them no
longer cxists, and without help is a critical aspeet of reading, writing, spelling. including
developing mathematical skills. Kid's whose visual memory hasn't fully developed can be

trained with various iteractive memory games.
Exercise for the brain:

Fun android and iPhone games are hike having a personal trainer for a child's mind that is
developing at a rapid rute. They can help strengthen individual skills like communication, good
eye contact, social skills, reaction time, pattern recognition, and much more. Cognitive skill
development is critical os o child matres, because he or she 1s able to not only leam new
information, but (o also remember, think more critically, and process what they learn and apply it
i a progressive manner. But since all kids are different. some may fail to hit age-appropriate
cognitive skill milestones, and this is where memory building activities come in handy because u
child needs a stimulating environment that can help develop their brain. boost their confidence.

focus and attention.



Playing online games can make leamning easier, however, there are specific fun online
gumes for adulis and kids where porents can play with their children 10 promoie active learning

and encourage their cognitive development in the arcas of attention, memory, concentration,

visuahzation, and perception.

Sharpen problem-solving skills:

Memory matching games that involve strategy help sharpen a child’s problem-solving
skills, memory, analyvtical thinking skills, communication, genersl knowledge, concentration,
social skills, even patience. Imagine you as an adult trying to solve the Rubik's cube or a
Tangram puzzle, or assemble Nat-pack furniture in 8 matter of minutes without losing your top?

With the right memory game, children can significantly improve their problem-solving skills,
consequently enhancing their brain power, concentration, communication, and social skills, even
strengthening their numeric skills, as well as visual skills,

Tmprove spatial skills:

Excellent spatial reasoning skills in children are directly linked to great mathematical
skills; in fact, such kids are more likely to pursue careers in fields such as engineering and
architectural designs. But the good news is that even those withouwt these skills con gain them
through playing structured online games that involve a whole lot of rotating, moving, and

positioning pieces,

Enhance visnal perception:

Visual acuity plays a vital role m a child’s ability o identify, understand. assess, and
interpret one set of different objects from others including symbols, letters, colors, forms, shapes,
patterns, size, etc. Memorization games can help improve visual perceptual skills in a child, to a
pomt where they are able to mentally visualize outcomes with little 1o no trial and error, Such

games can also help improve language and vocabulary.



Even where English is the first language, some kids do struggle with mastering it, and
while strong vocabulary skills can be developed and polished through consistent reading and
writing. children often get bored with books. There are fantastic interactive memory gnmes that
can help a child improve both their language and word association, and unlike homework sheets,

fun games can keep u child focused for extended periods, and have tons of fun while at it,

24, FEASIBILITY STUDY

The feasibility of the project is analysed in this phuse and the business proposal 18 put
forth with a very general plan for the project and some cost estimates. During system analysis the
feasibility study of the proposed system is to be carried oul. This is to ensure that the proposed
system is not o burden to the company. Three key considerations involved in the feasibility

analysis are



e  Economic Feasibility
o  Technical Feasibility
e Social Feasibility
24.1. ECONOMIC FEASIBILITY

The developing system must be justified by cost and benefit. Criteria to ensure th effon
is concentrated on a project, which will give best, return at the carliest. One of the factors, which

affect the development of a new system. 18 the cost it would require.

The following are some of the important financial questions asked during preliminary

investigahon:

o The costs conduct a full system investigation
& The cost of the bardware and software.

® The benefits in the form ol reduced cosis or fewer costly errors.

Since the system is developed as part of project work, there is no manual cost to spend
for the proposed system. Also, all the resources are already available, it gives an mdication that

the system is cconomically possible for development,

2.4.2. TECHNICAL FEASIBILITY

This' study is carried out to check the technical feasibility, that is. the technical
requitements of the system, Any system developed must not have o high demand on the
uvailable technical resources. The developed system must have 1 modest requirement. as only

minimal or null changes are required for implementing this system.

2.4.3. BEHAVIOURAL FEASIBILITY

This includes the following questions: « Is there sufficient support for the users? « Will
the proposed system cause harm? The project would be beneficinl because it satsfies the
objectives when developed and installed, All behavioural sspects are considered carefully and
conclude that the project is behaviourally feasible.

10



1.5, HARDWARE AND SOFTWARE REQUIREMENTS

15.1. HARDWARE REQUIREMENTS

Huardware interfuces specifies the logical charactenistics of each interfoce between the

software product and the hardware components of the system, the following are some hardware

requirements
® Processor Intel i5 core @ CPU 2.4GHz
e RAM 8GB or More
e Storage 25GB or More
e GPUI Nvidin geforce 970 or Above

152, SOFTWARE REQUIREMENTS

Software requirements specifies the legnl charmcteristics of each interface and software

components of the system. The following are some software requirements

¢ Operating System Windows 10

» Langunges C#

* [Engine Unity

o IDE Visual studio community 2019
* Browser Google Chrome, Edge

ARCHITECTURE

12



3. ARCHITECTURE
3.1, SYSTEM ARCHITECTURE

This project architecture shows the procedure followed in the Unity Engine to make this

IE Application
Dats Manzger
—| Autie e otiact
o Srstom Simulabon ]
intertace T
Input

Figure 3.1 System archiveciure
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3.2. DESCRIPTION

Engine : The game engine used in this project is Unity 5 v2019.04 . Unity isa
cross=platform game engine developed by Unity Technologies, first announced and released i
June 2005 at Apple Inc's Worldwide Developers Conference as a Mac OS X-exclusive game

engine. The engine has since been gradually extended o support a variety of desklop. mobile,

console and virtual reality platforms.

Graphics:A vanety of computer graphic techniques have been used to display video
gume content throughout the history of video games. The predominance of individual techniques
hoave evolved over time, primarily due to hardwore advances ond restrictions such as the

processing power of central or graphics processing units.
Audio: In video gomes. music can be streamed, where the audio is pre-recorded and

played back when required. While carly video games were restricted to sequenced music,

streaming music has become a more viable option as technology has improved.

Interface: a user interface (U1 15 the space where interactions between humans and
muchines occur. The goal of this imeraction is to allow effective operation and control of the
machine from the human end, whilst the machine simuliancously feeds back information thm

aids the operators’ decision-making process,

Input: Pointer events and buttons are crented on the Input window, and end users can

configure Keyboard imput in a nice sereen configuration dialog.

Data Manager: compnses all disciplines related to managing datn s a valusble

resource.

Object System: Unity engine’s core object system and Cit's ohject system is used in the

project

14



Simulation: A simulation is the imitation of the operation of a real-world process or
system over time'" Simulntions require the use of models: the model represents the key
characteristics or behaviors of the selected system or process, whereas the simulation represents

the evolution of the model over time, Oflen, computers ure used to exccute the simulation,



3.3. USE CASE DIAGRAM

User

Designing an Intellective Gaming Using Unity User Interface
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34, CLASS DIAGRAM

User Game
Score =Condition
+Play() +StartSession()
+chooseTypel() +ShowScore()
+~End Session{)
A
Evaluator
+Score ¢ _
+ShowScore!{)
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Figure 3.4 Class Dingram
SEQUENCE DIAGRAM
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. AT Figure 3.5 Sequence Diagram
6 ACTIVITY DIAGRAM

i
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Fignre 3.6 Activity Diagram



IMPLEMENTATION
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4. IMPLEMENTATION
4.1. SAMPLE CODE

HomeScreen_Muannger.cs
using System.Collections;
using System, Collections Genetie;
using UmityEngime;
using UnityEngine. UL,
using UnityEngine SeeneManagement;
public class HomeScreen_CGameManager : MonoBehaviour
!
public GameObject homeScreen TopPart,
public Text
public Animator{] anims;
public voud slide()
|
homeScreenTopPart. GetComponent<Image™().enabled = false,
homeScreenTopPart. GetComponent<Button>( ).¢nabled = false;
anims|0]. SetTrigger("EntryButtonClicked");
anims| | |.SetTrigger("one");
amims|2 |.SetTrgger “two");
anims{3|.SetTrigger("three");
anims|4 . SetTrigger("lour"),

1 Lenabled = (fa se):

20



}
public void loadScene(int scenelndex)

I

SceneManager. LoadScene{scenelndex);
|
public void exitButtonClicked()

|

Application Quitl );

|
Reflexione_GameManager.cs
using System.Collections:
using System.Collections. Generic;
using UnityEngine;
using UnityEngine Ul;
using UnityEngine. SceneManagement;
using System.[0;
public ¢lass ReflexioneOne GameMannger : MonoBehaviour
I
public GameObject objectToDisable:
public void disableObject()
|

| objectToDisab e.SetActive(false);

21



|
/MTimer
private float time
1
get;  set;
|
public Text timerText;
private int int_time;
private void Update()
|
ifitime = 0)
I
time - Time deltaTime:
|
int_time = (intptime;
timerTexttext = int_time, ToString( ),
|
Mnitialize Bowd
private int difficulty
I
get;  set;
|
jpublic void getDifficulty(int _difficulty)



difficulty = _difficulry;

i

public GameObject environment:

public GumeObject prefib;

public void start Setting Up Environment()

]
time = 60);
while(enviromenttrmnsform.chldCount > 0)

]
Destroylmmediaste(enviroment. transform. GetChild(0) gameObjeet );

:
enviroment GetComponent<GndLayoulGroup=>{ ) constraintCount = difTiculty;
for (int 1 = 0; 1 = difficulty * difficulty; i++)
\
GameObject g = Instantinte{prefab, enviroment.transform),
g.name = 1. ToStmng( );
!
SturtCoroutine{ chooseObjects());
I

private IEnumerator chooseObjects()

it objectCount = enviroment. transform.childCount;

23



ifitime = 0)

|
enviroment.transform GetChild(Random. Range(0, enviroment.transform.childCount -

1)).GerComponent<box>().ime = 1f;
yield return new WaitForSeconds( 11);

StanCoroutine{chooseObjects());

i
public Text scoreText;

public Text highScoreTexi:

public void increaseScore()

|
int hscore = int. Parse{highScoreText text):
int sscore = int.Parsc(scoreTexttext) + 1;
ifisscore > hscore)

highScoreText text = sscore. ToString();
string newline = "ReflexioneOne$™ + highScoreTextext:

File. Append Al Text(" Assets/Resources/ReflexioneOneResources/Save Diata txt”, newline

+ System, Environment. NewLine);
|

else

score Test lext = sscore, ToString( );

24



!
public void decreaseScore()

]
scoreTextiext = ((int. ParsetscoreTextiext)) = 1), ToString );
i
public void ResetGame()
]
SceneManager LoadScene(2);
!

private void Start()

\
string[] lines = File. Read AllLines(" Assets Resources Reflexione Resources/SaveDuta 1x17),

string| | splitted = lines{lines. Length = 1].Split*$"):
highScore Text.text = splitted|1];

H
public void ExitToHomeScreent )

|
SeeneManager. LoadScene{0);

i
Shader “Custom Tree_Billboard"



Properties
|

[PerRendererData] _MainTex{"Sprite Texture”, 2D) = "white™ ||
_Color("Timt", Calor) = (1.1.1.1)

i_Time {"Time", Float) = 0

[MaterialToggle] PixelSnap("Pixel snap”, Float) = 0



SubShader

Tags

"Quene” = "Transparent”
"DisableBatching” = "True”
"SortingLayer™ = "Resources_Sprites”
“lgnoreProjector” = "True®
"RenderType™ = "Transparenmt™
"PreviewType™ = "Plune”

TCunUscSpriteAtlns" = "True”

Cull Off

Lighting Off
ZWrite Off

Blend One OneMinusSreAlpha



Pass

CGPROGRAM
#pragma verlex ven
#pragma fragment frag
#pragma larget 2.0
#pragma multi_compile _ PIXELSNAP_ON
Zpragma multi_compile _ ETC|_EXTERNAL_ALPHA

#include "UnityCG cgine™

i uniform Float _Time;

struct appdata_t

I
Momd vertex : POSITION;
float4 color  : COLOR:
float2 texeoord : TEXCOORDO;

UNITY _VERTEX_INPUT_INSTANCE_ID



struct v2{

|
floatd vertex  : SV_POSITION;
fixedd color : COLOR,
Mo texcoord : TEXCOORDI;

UNITY_VERTEX_OUTPUT_STEREO

fixedd _Color:



vI2f vert(uppdata_t IN)

{
v2IOUT,
UNITY _SETUP_INSTANCE_ID(IN);
UNITY _INITIALIZE_VERTEX_OUTPUT_STEREO{OLIT),
I OUT.vertex = UnityObject ToClipPos{TN.vertex):
OUT texcoord = IN texeoond;
OUT.eolor= IN.color * _Color;

[ #ifdef PIXELSNAP_ON

OUT.vertex = mul{UNITY_MATRIX_P,
mul{UNITY_MATRIX_MV, floa{0.0, 4.1, 0.0, 1.0))

- Noatd(IN.venex.x, -IN.vertex.y, 0.0, 0,0)
* floatd(6.0, 8.0, 1.0, 1.0));

I OUT.vertex = UnityPixelSnap (OUT.vertex);

i #endif

return OUT;

sampler2D _MamnTex;

sampler2D _AlphaTex;



fixedd SampleSpriteTexture{ float2 uv)

{
fixed4 color = tex2D(_MainTex, uv);

FIFETCI_EXTERNAL_ALPHA
// get the color from an extemal texture (usecase: Alpha support for ETC/| on android)
colora = tex2D{_AlphaTex, uv).r

#endif VETCI_EXTERNAL_ALPIIA

retum color;



fixedd frag(v2IN) : SV _Targel
|
fixedd ¢ = SampleSprite Texture{ IN.texcoord) * IN color;
crgh *=c.a;
retum ¢;

ENDCG
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5. SCREENSHOTS

COGMNITIVE GAME

Figure 5.1 Initial HomeSereen

COGNITIVE GAME

Figure 5.2 Main Home Sereen

32




REFLEXIONE TWO
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Figure 5.3 Reflexione One Initial Screen
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Figure 5.4 Rellexione One Game Scene
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REFLEXIONE TWO

Figure 5.5 Reflexione Two Initial Screen

Figure 5.6 Rellexione Two Game Scene
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WORDSWIZARD
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Figure 5.7 Words Wizard Initinl Sereen
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Figure 5.8 Words Wizard Game Scene
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6. TESTING
6.1.  INTRODUCTION TO TESTING

The purpose of testing 15 to discover errors. Testing 1s the process of trving to discover
every conceivable fiult or weakness in & work product. It provides a way to check the
functionality of components, subassemblics, assemblies and/or a linished product. It is the
process of exercising sofiware with the intent of ensuring that the Software system meets its
requirements and user expectations and does not fail in an unacceptable manner. There are

various types of tests, Each test type nddresses a specific testing requirement.

ar



6.2. TYPES OF TESTING
6.2.1.  UNIT TESTING

Unit testing involves the design of test cases that validate that the internal
program logic is functioning properly, and that program inputs produce valid outputs, All
decision branches and internal code Mow should be validmted. It is the testing of
mdividusl software units of the application 1t 15 done after the completion of an
individual unit before integration. This is a structural testing that relies on knowledge of
its construction and s invasive, Unit tests perform basic tests at component level and test
u specific business process, application, and/or system configuration. Unit tests ensure
that cach unigue path of a business process performs accurately to the documented

specifications and contiains clearly defined mputs and expected resulls.

6.2.2. INTEGRATION TESTING

Integration tests are designed o test integrated software components 1o determine i they
actually Tun as one program. Testing is event driven and is more concemned with the basic
outcome of screens or fields, Integration tests demonstrate that although the components were
individually satisfuctory, as shown by successfully unit testing, the combination of components is
cormect and consistent. Integration testing is specifically aimed at exposing the problems that

arise from the combination of components.

6.3. TEST CASES

Test Case ID Game Correct Input User Input Result
| Reflexione Sequence Incorrect Sound,
_One Random((0.5.8) Sequence Incorrect Tnput
Reset
5 Reflexione Sequence Correct Sound,
_One Random(3,5,8) Sequence Correct Inpint
Advance 10 next




Rellexione

Random Container Sound,
_Two Container (1d =3) Correct Input
(id = 5) Advance 1o next
Words Letter random Word sturting Updated in
Wizard V) with ¥V Inyout, nexl
random letter
Wards Latter mndom Word starting No updation in
Wizard () with G layout, next

CONCLUSION
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7. CONCLUSION
7.1.  PROJECT CONCLUSION

The project is titled as "Cognitive game using unity”™ i an interactive cntertainment
based cognitive ability improvement application. This Interactive Application provides three
different types of cognitive ability troining environments. This Interactive Application is
developed using the Unity game engine.

7.2, FUTURE SCOPE
Unity releases its vearly LTS versions with new features every veir. Because this engine

ts used solely Tor game development we can use its latest features 1o develop more immersive

Interactive Applications.
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A d a
Designing an Intellective Gaming Using Unity User
Interface

G.Latha"', Shaik Saifuddin™, M Nishanthreddy™. T Abhilash™
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AN Teck Stutene Degt of CSE CMR Techivical Campin
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Abisract— Vlden gumes five o ualigie abliity (o engage, chollenge, and motfvaie, = hich hns lod teachers, povebnlogy specialists, peillibeal
srtivists and health cducators ta fnd woys of asing them o belp poaple learn grow and change. Serbeud games. as (hey are cilled, are

detimed ws gomes Tt have s primary purpose oflier has entertiinment.  Thiv way it b demanding o create games thsl both slneate
and eoterisin, While ganw disignons ke smbiraced s poschioligical concopts such ay few sad maniery, understanilisg s these
concepls work together withio established pischulogical theery would swid them in creating effective serfoo gamess.  game deskgn
professionals bave waderstoad the propeasity of vidoo games 10 teach while lamenting that educators does st smderstand how e
Inenrporate elducatlonsl principles bvio geme plas in 8 way thal preserves (b entertalnment, socinl emgndiive theary (SCT) bas leen
wied suceewlully (o creade video pames thsl erente posltive belp w outeomes, and teschers have seecenslilly seed Gardmer's | 19K3)
theiry of multlple delligences (MIs) to ereate engaglog, mersbe lenrnbag expeniences. This  lehavloral game desdgn b @ new
framework that incorporates SCT and NI with gaise desben principles (e create a game design Mepring for serfous games.

Kevwnrdv— hnellective gomses word sicand, nmity, video games, user imerfuce
L ISTRODUCTICN

This project is titled as "Designing an Intellective Gaming Using Unity User Interface™. There are 3 different lypes
of brain areas we locus on, they are memary, reflex and language. This application{miersiive entertainment
application) has been developed w0 improve the besin functionality of’ the users by playing cognitive games,
Developed in unity, o top game engine for 2d- graphics. This application provides internctive enlertainment based
cognitive ability training to the users. This project is developed using the Unity game engine.

Il PROJECT FEATURES

Cognition is the ability 1o process mformation through perception (stmuli thar we recewve  through our differem
senses), knowledpe acguired throwgh expenience, und our personal charncieristies thar gllow us 10 inegrae all
of his informotion o evaloate nod interpret our workd. Inobe Imernctive application we focused on nd developed
Imermetive application for three core cognitive  abilitics. Memory improvement: 13 pant of this memory game,
the process can be done with o few sieps that can be easy and performed efforilessly.

A. Brain rellection: improves the reaction time of  the user

B Language: A langwage-game (German: Sprachspiel) is - a philosophical concept  developed by Ludwig
Wittgenstein, refemng to simple examples  of language wse and the actions into which the language is
woven.

C Today, mobile games comsume a vast market share within the games industry, it is expected it m 2018
mobile gaming will sccount for 53 percent of the goming market revemue ond currently there are over o
third of Americans playing mobile gamwes daily | In regards o genre; the most popular games are b min
purzle games ( with over 37 million users per month pluying one), closely followed by matching purzle
games. According o the U KIE's g ames industry map, there wre nearly o thousand games companies in
London. Out of these, roughly seven hundred are working on the mobile platform and over two  hundred
were formed in the last Ten years. Nt all of these companies will be run by younger developers but it is
safc 1o assume that ot least o small portion of t hem wre. Considering that nearly two billion mobile devices
are rumningn Unity-made pame. it is probable thut gquite & larpe majority of these new companies will be
using Unity to develop mobile games. This paper aims ol developing a two dimensional{2D) game using
unity. We wre particularly interested in 2D gomes becoise Unity has s nume for 2D gume development.
We are poing 1o learn about everything that is required to develop a 2D game in unity.
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I LITERATURE
For this study, it is necessary 1o kpow concopial of terme - oebevant to thiv resesrel an “Intellective game,”™ and also we will
discuss with the formation of this “User Interface™
A User hrerfuce:-

A wser piderfiroe dn gamie " prirgine i o ollow i weer o caeey oid @ toxck withds o game wordd eithar shrough dinect
inguar o throngh an action on @ Heaidy Up Display (U Thee wier interfioe iv the vection of a prragram thy alfows for Tnimian-
comypriier interactions (1. User Iuterfoces musd be degignesd with core amd eodeestonding for o povefiudogy anid
Pl dodogy, thin s beeanve the colanr, shape, ohd way o peogram i wed diceares e well o LY iy crafled. The eoloyy chibee in
LT desigrn shoild be baved on cofowr poychindisgy theory fo gile the wsgr o cortafn feeling while bafersicring with puch area of the
UL the shape of o Ul is equally as emportant in crufling certain feelings in o user. U1 shiuld not reguire the user to hive fo learn
miany if any, wew skills o goin pecess to 8 and be bullt with the ldea of what knowledpe a user alivady has b mind. Many
virferitons of U8 allow for e muich st chodor av poasthle elther theoigh buttane, s, sliders, and other opiona! widgees oe
Hromgh the orvation of Uy which alfoe for svoomal chamger v the wer, and taggle sptions cam be sved fire alee, U purpare
shomld ahvays be made with the Idea of entumcing the user experience and simplifving rsks,

i, twvefioctiye (iame -

Acvording o Dorabyee er ol [8), 1My are weorable devices iothe form of plasses thar provide the wver wich o fully
immmateniver inllon vismi-immersive expocionce. Thew glaoees block the view of the phywicial worlid anid peoiest on two seevdin cloae
to the wrer s ew, steretscopric images fan aptival techiique bbere a 30 view dy oreabed from the fuviin of beo sdightiy different
views on éoch retino) penerated by o compiiler.

Révent udvances in hurdhwire technolagy hive made it poasible to produce HMDy suitalile for copsmers. isel o, for example,
the Ovashus Ri), wwitable for immersive VR dpplicativme Sdieh o gonses, simiwbativie, wid il (1], Diflerent fvppes of M con
ure the processing power of different Ends of rechnelogy. The Oculus RET and HTC Vive are conneetes] o ¢ computer, while
Sony v PlayStation VR uses the PlayStation 4 consale’s provessing power. Ao, Samiung's Gear VR, Bhe Google VR, uses @
smaetphone @ i provesior aod d soreen and alio mitkes wve of By senvors g teack the poitiondg of the e 'y bead

Tww essentinl characteristicr of these devices are FOR (Ficld O Regard) and FOV (Field OF View). The FOR refers to the
amaouinr af phywica! pace arrumdmg the aser, whore fmages an diplayed. Thao spoce can be meammred drough degrees of
viewing angle s ihat o a ovlimdescnl sereen way bali, the wver wondid be an the center of {8, and the screen wonfd bave $00
ilexrees of horizomal FOR. FOV, or ficld of view, refers i the mocimpm wimber of degrees of viewime angle thar can b seen
immeeefiredy on a coreeny, fix meoourement o alvo dose in degrees; where @ flar projection soreen could kave ahorizonral FOV
Denwien 80 o 120 degress, depatndivig on the weer s position. in melation to the scroen. FOV must e fess than or egqual 10 the
migdedmmgn FUOV oo Wiimain vivion fuppeocimoaiely 180 degtroes).

Fig | Comben! Lma. Simrpr
The FOU fn comprerciiel My can vary from deviee o deviee. The Oculis RIL Rar example, bav g Wedvgree FOV . However,
it ds wowtle mentioming ther M Fike this alfow the wer to clange thie artontation of their bead i see more af the environmaent
ol them Later, Alper wved the remlts of Chy s combiae theve grades with the FOV {n an HMD, rexulting in the creatton of
five avear for comtent disposal, which can be seem in Fig. 1. Thay are Content Zowe, Pevipheral Zone, Curiovine foae, ¥o Zone,
amd ihe Backgrownd Lone.The Connent Zone, or comfort zone, v the oomforiafle arca for vieweng and rodating the head, where
ofyect yiidll pass a perceprion of sterenscopic digpait
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n &
IV PROMSED SYSTEM

In this section we cxplain why unldiy is best Torall kinds of developers when i1 comes 10 dbeveloping games [ or mebile
and bow end deviess While Unbty and Unrenl Engine sre ollen: consbdered the L op two jgeme cngines, both cngimes
sy difforen purpoees. Wheress Unreal  Engine & best-auites] for mare robust games, E speenlly fmm o graphic stamd paini
Unity s mone versitile and can be a better option (or developers who are lookmg w0 bulld momle games, 2D ganes

Uity s the twop 3 bosl game cngines. As you e see m Ihe above [gure Unity owna 45 pervent o U1 he  global
markel share, this s really hoge compared to other engine. 1t has offices all sround the globe. 3 3 tillion developors
gqing wory, 600 million games and mich more The most ymponan feature thar geparaies wniy from other enginzs (s
i sappotted. platforme. Uniy suppors 17 platforms. T1ocan nad o0 every major Operating systome Sprites into the  gamie
engine. U'nity Has itk own spife technilogy  tha minkes woarking with spriles essier.  Sprite creslor. spre  editor,

Fiig: Unitv Sperrte Falitow

Uity bas wisual scraptongi BOUTT for non progremmmers. 18 b fps ienem members cremte scnipting lege with sl
;Im': arwl drop graphs imstead of wTiting omde 1) aho coabiles more sesmiens collaboration berwoen programemen

wrtads gl Lll."lI.F'HL"II fiwr Ceslliy [RLLET T T T AT T

Fig: Unity Visoal Senpting (BOLT)
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V. IMPLEMENTATION AND PROPOSED WORK

A, Awwels:

Linity has its own asset store where developers can share their assets with others, It is a great place
for beginners who don’t wamt to spend time creating nssets when they should be working on other parts of
the game.

We downlonded o sprite UL pack Trom unity asset store, It hies button sprites, arrows, circle spritey e, evervthing we
resquine to creale o game,

B. Lavoidt eond s[5

Unity has an ECS systen. Entity component system is o Jdata otiented way of designing
compenents, With one comtainer we can custombre it by adding only the tools that we need. It reduces usage
of the extm wols
S0 coming to the layouts Unity has different types of builtin luyout types such a5 gnd, horizantal layoul
group, minimal work.

(" Scriptivg:

As we discussed anity has visual seripting. Althoagh it makes programming casy, it limits the functionaliry.
We will use tdinonal - senpting.

We need w program the functionality for the layout that we ecreated We are using @ visunl studio for
progeumuming.  Example logle for word game we tieed to give o random letter o the soreen so the player
sces it. Then we need 1o take input fiom the wver, then check whether the word entered by the user starts
with the given letter and is there 4 word thit i given by Lhe user. Exumple: test cases:

D. METHODOLOKGY

The general olyective af the research i fo evaluate the main guidelines wed by progromoeis and designees of
Intellective Gaming Using Unity Uver Toterface Iy head vrientation,

For this resenrch, the specific methodology steps were:
1) Amalvze guidelines for wer interaction with Unity applications availuble in the literanire to search fur
cotmmaon guidelines.
1) Evaluwate five games positivoly ranked i the Steam’ platform to wndersiand I thase gumes apply the
grudilelines foumd.
3} fdentifv visual elements that are recurrent during the evaluation of the popular. kighly-rited games,
4) Evaluate wer perception about these commuonn efoments amd their suggestiony.

E [DENTIFICATION OF NEW INTERACTION

In Sundstorm [18], the author pointed out that devigners re trying o use the same solutions for 20 graphical
interfaces in unity applications. Thus, be indicates an example where designers use flat GUT in 8 virtual world and
point out that this may be a bad practice since perspeetive texts cin make reading difficull. Thus, it s necessary 1o
identify some solutions to prevent GLUIT elemants from being shivwn in perspective.

VI MODULES & DESCRIFTION
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A Enginit

The game engine used in this project is Unity 5 «2019.04 , Unity is o cross-platfom game engine developed by
Unity Technologies, first annouriced amd released in June 2005 at Apple Ine.’s Worldwide Developers Conference us
i Mue OS Neewelusive game engine, The engine hos since heen gradually extended to support a variety of deskop,
maobile, console and virtual redlity platfoems.

# Giraphics

A variely of computer gruphic techplques have been used o display video gume content throdghout the

history of video games, The predominance of mdividua! technigues Kave evolved over time, primarily due 1o hardware
advances and restrictions such gy the processing power of central or graphics processing unils.

1 hips://store steampowered.com/
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We use spoie rendermy for showmg objects on the sereen. Thie problem with this is it ke o lot of memiory,
(i entsure (he mintmiim usape of memaory wnits biillin the profiling sysem is dsed W debug and oplimiess the objecls

C Aviifio
I video pnmes, music cun be streamed. where the audio is presrecorded and plived back when required.

While carly video games were restricted 1o sequenced musie, strsiming musie hins Becomie # more viable option as
technology has improved.

£} frerface

A wier imerfsce (UT) ix the spoce whete intemotions belween humans and machines occur, The goal of this
internction i to allow effective opemlion and control of the machine from the human end, whilst the ‘machine
simvm | lancowsly feeds bk information that pids the operalon’ deciSion-making process.

E. Inpin

Pointer evébits and burtons ave ereated on the Input window, and end dsers can configure Kevboatd input in a nice
dereen conlipuration dialog,
F Dyta Manaper
Comprises all dise{plines related (o moenieine dojd 58 6 valushle resounte,

VI Comcn ) =anps
By playmg the Cognitive gome we can mprove reflex speed, languoge ability and shom term memory improvement
These three helds are chosen because they play an myportant role in doy to day lifte, The technigues wsed m the
development are some design patterns and profiling techiniques. Crenting more games for our progect, Toamprove our
knowledge on the unity game engine and produce more optimised gnmes m the field of 2d. And also make some 34d
games to fimprove our imderstimding about all ficlds

AL KNOWLEDCAENT
W thimk CMR Techmical Cammes (ot suppoming this papet tilled with ®  Destgoing st Intellective Gaming Ushing Unity User

Interiace" | which provided good lacilibies and Sapport ta accomplish our wark. Smecrely thank to our Chamrman, Dhrector,
Preans, Guide wid locully members for grang vuluable suggastions and guidence in every aspect of our work
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