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Abstract

The gaming stations are improving around the world and it is mov-
ing to the stage are required to buy strong devices to play smoothly, on
the other side the televisions is also improving and nowadays it sup-
ports modern operating systems, but still used as normal television
but with connection to the Internet. One of the well-known systems
is the Android Operating system.

Our goal is to use the android television in to play games., and it
is an end-to-end tools to create educational games that can run on an-
droid TV and any android device as a controller. These games which
are built using this system is based on interactive learning games for
children under the supervision of parents and built on Unity engine-
based and install it on the Android TV Box, and a controller built on
Android devices used as a controller, the communication between the
games and the controller based on Network service discovery (NSD),
and working on a local network without getting access to the internet.
Moreover, this system is loading the games either dynamically or stat-
ically, depends on the Android TV Box, a new Java application game
wizard is built to test the interactive system and it requires free-code
which allows programmers and non-programmers to build a new game
on this system. The report discusses the benefits of the TV gaming
concept, presents the communication over the local network using the
Network service discovery (NSD) and the robust communication be-
tween the TV game and the android controller.The programming tools
and platforms that was used to implement the project are: Java for
Android TV Controller,JSON for output files of the wizard and Java
for the wizard game engine.In addition to Unity (C) for implementing
the games.



1 Introduction

There are many trends for video games such as educational, intelligence, en-
tertaining, and strategy games, the focus will be in educational video games.

The Video Educational Game has significant benefit in spelling and de-
coding area (9) , also this type of Video games encourage children to learn
,it can be a good tool for teaching in the classroom in the future (L0)).

XboGame Spaco is completely educational video game , which is designed
for preschooler kids , this game is similar in principle the PlayStation games
, and consist of controller such as Tablet or android phone to control the
game on android TV .

The game is to three mods to motivate kids to learn , these mods is Learn
, Guess , and match , every mode of these is Focuses on developing a player’s
specific ability , such as intelligence .

In Learn mode , list of objects will be shown in controller ,when player
click on it ,it will shown in TV with option of sound , spelling , extra infor-
mation about this object .

Guess mode is different from learn mode , random object will shown in
TV , and the player should know the name of the object , the Guess Mode
is similar to Guess Mode but with additional two object .

To make more challenge in the game designed to support multiplayer ,
which two player can Make Guess and Match challenge together , also to
make game more dynamic to change the content a wizard is designed to re-
alizes this feature .

Note that the picture of the game in this report is example of group of
objects that related to sea animals .

This report Contains Constraints & Earlier course work chapter , Litera-
ture Review chapter , Methodology chapter, Results and Discussion chapter
, and Conclusion & Discussion chapter .



2

Constraints, Standards/ Codes and Earlier
course work

This Section discuss the Constraints, Earlier course work .

2.1

Constraints

Time to complete the project : the given time to fulfill the project
is not enough because reviewing the basic courses and study external
courses is approximately take quarter of the time given.

Android Documentation:the backbone of the project is Network
Service Discovery(NSD) | there is no example of this property ,also the
documentation not clear .

Unity not Free :there are many of assets are not free such as load 3D
object at Run time , Stylish User Interface (UI) elements .

Design : We don’t have that knowledge in designing and UI/UX so it
will be better if we know how to build a better desgin.

2.2 Earlier course work

The essential courses to fulfill the project is Computer programming , Object
Oriented programming ,and Computer Networks 1 .

Another external courses and tutorials have been studied such as basic C#
programming language , network service discovery (NSD),LitJson Library for
JSON Files ,and Java for Android .



3 Literature Review

The new powerful TVs are playing important role in social media and gam-
ing and while these games is used to be controlled over the remote control,
and they are a simple games such as "Wize’ game which allows the users
to playing a quiz game while watching a show (1)).In the other hand, the
smart mobile devices is the new trend of gaming which has more features
than the PCs or laptops, the TV is having a touch screen, motion sensors,
WIFI connection and many others features that allows the users to be more
attractive to the game as it’s used to communicate and play with friends,
these features has an advantage for the users but at the same time it’s a
challenges for game developers as the input is changing from normal keypad
to touch screen, microphone and many others (2).The TV-centric concept is
the coming generation of gaming, because it gives the users the most expe-
rience and make the user be part of the game not only interact with it using
his smart phone(3)).

Games is not only for adults, it’s being used by the children also, the games
is also used to assist children with special needs like Dyslexia and Atten-
tion Deficit Disorders(4)). The educational games have to be attractive to
attract the children to use it, but not to be addictive one to not affect the
children(5]).Well, the TV-Centic games until now is built by the game de-
velopers and it either uses the internet access to interact or using a small
range control like WIFT direct or Bluetooth, in this project the system built
for children using the local network using Network Service Discovery (NSD)
without internet and under the supervision of parent, it provides multiplayer
modes in case of the child is needs helps or he/she has special needs and
building a TV-Centric Games without needs programming skills.



4 Methodology

The main point of our game is to provide a educational game for kids using
TV-centric approach, and to build a game where the parents are included in
the game with their kids.

In-order to clarify how our project is working and how the communication
between the TV-Centric game and the Android controller, the detail will be
discussed in this section.

4.1 Network Service Discovery(INSD)

We have mentioned Network Service Discovery (NSD) many time, and this is
the core of our project since it’s handle the registration for the server, handle
the atomic discovery and the first message sent from the client to the server,
the following figure (Fig. No. 1) shows the basic principles of how service
discovery woks

Service Provider

Service Consumer

5
o
&
Service Registry /

Figure 1: Network Service Discovery (NSD) principles

3. Response

so the NSD lets your app find other devices on the local network that’s
support this type of discovery, that’s includes Printers, webcams, mobile
devices and HTTP servers to make it faster than finding using the internet
or even using Bluetooth or WiFi direct, and it turns the local network into
social network.

NSD is based on two protocols, DNS-SD and Multi-cast DNS

4.1.1 Multi-cast DNS (M-DNS)

This type of DNS is different from the known DNS; it’s completely disrupted
so there’s no central server, and to use M-DNS it has requirements (6))

9



e Devices must be on the same broadcast doming ( and the same subnet
mask).

e Network must support multicast traffic

4.1.2 DNS Service Discovery (DNS-SD)

so the idea is to register the services on the local network and broadcasting
it to the, nearby peers(7), by using the same idea of DNS you register on
the local area, so in the following figure (DNS Service Discovery (DNS-SD)
example) the client is asking about a music in the network and getting the
response from the multi-sharing device instead of getting it from the internet

1. Query by service type

Any services of type
music._tcp
in the domain local?

Music-sharing
device
2. Response

Music-sharing
P

-Ed's Party mix

Network

Ed's Party Mix._music._tcp.local.

Figure 2: DNS Service Discovery (DNS-SD) example

Back to NSD ,we will see how it works in simple steps, as follows(8])

e Firstly, the server provider which is the Android TV in our case must
register and broadcast to the local network that there’s a server called
7 X” has been registered

e Secondly, the Client start looking for a server and start a new thread
for waiting

e Thirdly, the service response to the client with the server information,
it includes the Server’s service name, the IP address, the Port that’s
listening on and the service type ( TCP, UDP, HTTP ..etc)

10



e finally, the client get all the information needed for the server and start
talking to the server.

and this part of the project is provided in Google Developers documentations

as follows in the figures

Server NSD

e Step 1: setup the listener for the service and override the required
functions for it.

public d initializeRegistrat
registrationListener = new Ns

@0verride
id onServiceRegistered(

serviceName = iceInfo.getServiceName() ;

id onRegistrationFailed ceInfo serviceInfo, int errorCode) {

@0verride
public id onServiceUnregistered( iceInfo arg@) {

verride
public void onUnregistrationFailed ! eInfo serviceInfo, int errorCode) {

}

Figure 3: Setup the listener for the service (Step 1)(Server)

e Step 2: Register the service on the network and fill the service infor-
mation. [

'The port used here is a hard-coded one, in our application we used a dynamic method
to get an available port by creating a new server socket
ServerSocket serverSocket = new ServerSocket(0);

11



public void registerService(int port) {

Ns Info serviceInfo = new

serviceInfo.setServiceName( "}
serviceInfo.setServiceType("_ns
serviceInfo.setPort(port);

Figure 4: Register your service on the network using NSD (Step 2)(Server)

Client NSD

e Step 1: Discover the available services on the local networkﬂ

e Step 2: Connect to the service

Note: The NSD for server and client are robust that automatically register
if it disconnect for some reasons.

// Store the chosen port.
int localPort = serverSocket.getLocalPort();

2the service name is a step forward to verify that client is looking for that server, plain
text as password, more over in our application we send a random number that’s appears
on the screen over the TCP connection which allow us to make further step in security
aspect.

12



void initislizeDiscoverylListener()

veryListener

regType) {
):

fo service) {

+ service);
.equals(SERVICE_TYPE)) {

onServicelost(

1 serviceType, int errorCode) {
:" + errorCode) ;

Figure 5: Discover the services (Step 1) (Client)
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public void initializeResolvelistener() {
resolveListener = new NsdMa \

@0verride
public d onResolveFailed(Nsc nfo serviceInfo, int errorCode) {

og.e(TAG, " ve failed: " + errorCode);

@0verride
id onServiceResolved( Info serviceInfo) {
e(TAG, "Resolve Succeeded. + serviceInfo);

if (serviceInfo.getServiceName().equals(serviceName)) {
"Same IP.");

mService = servicelnfo;
int port = mService.getPort();
d ss host = mService.getHost();

Figure 6: Discover the services (Step 2) (Client)

4.2 Android Controller

In this Sub-section we will talk about the controller for Android Devices and
how we implement it.

4.2.1 Layout

The layout for the controller is built dynamically using the JSON file ( the
output for the wizard) and it’s also adoptive to the screen size of the device.

e [ogin Page

14



Figure 7: Login Page for Controller

e Choose the Mode page: in this page you can select which mode you
want to play after complete the registration

Figure 8: Modes page for Controller
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— Learn Mode

Figure 9: Learn Mode for Controller

— Match mode

Figure 10: Match Mode for Controller
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— Guess mode

Walrus

ol 3
SOUND SPILL

4 ]

Figure 11: Guess Mode for Controller

4.3 Back-end for Controller

e Login page: in this page which is build in the top of NSD, you must
enter the ID that’s appears on the TV login page to login, it’s used as
password for the connection.

e Modes pages: in this page all the connection is over TCP connection

17



the process is going over the following flowchart

Login Page Modes Page
Start Start TCP
NS0 connection

w w

Scan for available

semnvices on the local Send the requests to

the server

network
h 4 v
5 d NSD R i for continues scanning for
s the Se?-u.rqeures availability of NSD
Server
k. 4 -

Send the 1D
= % s Send Close request

password
- w
MSDy
;. y End the MSD and
Registration the TCP and make

Completion the port free to use

Figure 12: Login page and Modes page Flowcharts

e Learn Page: the kid can choose any object, it will appear on the TV
and he/she can play the sound of the object or spell the alphabet.

e Match page: The kid should match the photo on the TV with the
suitable and correct answer on the controller or he/she can skip that
level.

18



e Guess page: the kid should know which object’s sound is playing in the
background or can skip the level also.

Notes:

The game is supporting multi-player so the parents can help the kid by
playing with the kid on the same level at the same time.

Also there’s a sound button on each page so the kid can turn on/off the
sound on the controller.

4.4 TV Game

4.5 Layout

e Home page, this page is a android page build to start the NSD Server
our application is support up to 4 players on the same game.

¢Number of players ‘

#) Your Server ID
1D:14

=
(D“;Reister

Figure 13: Login page for TV game

e Modes page, in this page we choose the mode from the controller

— Learn Mode

19



Sound Spell

Figure 15: Learn mode page for TV game

— Match Mode

20



Figure 16: Match mode page for TV game

— Guess Mode

Figure 17: Guess mode page for TV game

4.6 Back-end for TV Game
this section illustrate the back-end of TV Game .
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e Main Page:
This page is the main in TV part , the player can choose any mode he
want to play , these mods are Guess , Match , and learn .

From any Mode we can Back to the main page by click back button .

|' Start

|

M atch Buttan
Clicked

Guess Button
Clicked

Learn Button
Clicked

b

¥
[ o To Match Fage ] [ Go To Guess Page ]

Go To Learn Page ]

Figure 18: TV Main Page FlowChart
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e Learn Page:

In this mode the player click in any object in controller , it will be
shown in TV with ability to hear the sound and the spelling of this
object .

Leamn Page

Start J

Show Firsit Object
Back Button L 4 <
Clicked | ) Flay
I Show Object Sound
v
Flay
Go To Main Page Spell
Show Ancther
Object

Figure 19: TV Learn Page FlowChart
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e Match Page:

in this type of challenges TV will generate new challenge of three ran-
dom object , and the player should answer know the names of this
object , if the answer is true the name will appear in TV .

if the player want to skip current challenge he can generate new chal-
lenge by press in Skip Button .

Match Page

Generate new (%
challw Skip button
Go To Main Page i

A

Back Button ¥

Dlicied {  chalenge —

object 1 border color
green other blue

object 2 border color
green other hlue

Yes

show the name of object
- Run True choice sound

>

Run Wrong Sound

Figure 20: TV Match Page FlowChart
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e Guess Page:

In the Guess Stage , the TV generate Random challenge , and the player
will determine the name of this object ,if the answer is true the name of
object will appear on TV with some animation with green background
for object image and run winner sound then generate new challenge,
if not correct the background of object become red and wrong answer
sound will play .

Guess Page

Start

Generate random
challenge

Back Button

i Skip Button Clicked
GoTo Main Page |« Cligher}
A
- Generate new
Challenge

Comect Run Winner Sound
Green object Background
show the name of object in

Tv with animation

» Challenge

Recive
Answer

Run fail Sound
Fed ohject Background
Run the sound of Object

Figure 21: TV Guess Page FlowChart

4.7 Game Engine (Wizard)

this part of the project is built using the java, it’s output is a JSON file for
the controller and the TV game

e Home Page: in this page we asked for the information for the game
such as the name, the number of rows and elements, the background
sound and button sound.

e Information Page: in this page we asked for the information for the
objects to used as data for both the controller and the TV game.

25



= x

Sraco GAME WIZARD

Number of Elements:
Game Name: |:| ‘ Mode: [IMatch [JGuess [JLearn ‘ Number of Rows:

Backgrund Image: ‘
info:

Figure 22: Home Page for Wizard

Backgrund Sound: ‘ Click button Sound:

[IIRD

= X

spraco GAME WIZARD

Object Name: |:” More Information (] Add Extra Invormation ‘ Information
Object Image: | Object Sound: | Object Spill Sound:

infor

Obijec...
1

Figure 23: Information Page for Wizard

4.8 Communication between Android Controller, TV
Game and the Wizard

The communication and the project is connected over the JSON file, the wiz-
ard output is a JSON file for both controller and TV game and the data for
it [JSON, Photos, Sounds buttons and information], after that the controller
and is communicate over the TCP.

As we are using Unity for our game project , we export the Unity project as
android project then we add the NSD classes and used the ” UnitySend Mes-
sage()” function to send the data from android to Unity engine as follows

(1)

26



GameObject Name Method Name Parameter

method, message);

.UnitySendMessage(gamelbject,

Figure 24: UnitySendMessage Function

learn_fish_background
numberOfElements |3
background_sound |watermain
numberOfRows 3

row[1] row[2]

row_number |2‘ row_number |3|
row_elements_number | 1 row_elements_number | 1

Il

row row_elément]

Tow_¢ /_
name Bubblefish | [name Sea Crab

element_number 1
element_background | learn_fish

name Eal
element_number 1 element_number ik

element_background | learn_fish | [element_background | learn_fish

Figure 25: JSON diagram Example
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5 Results and Discussion

This project is complete TV-centric educational game , which improve the
abilities of kids in specific areas ,also the content of information can added
easily by using wizard .

5.1 Outcome of Project

Complete Educational video Game .

Change the content of objects by using wizard .

each type of challenge develops a certain ability for child .

Using Network service Discovery(NSD) as the Backbone of communi-
cation Over TCP which support reliable communication .

28



6 Conclusion & Discussion

6.1 Conclusion

After this Project we earned new skills :
e Learn C programming Language , and Java For Android.
e Working with JSON Files by using LitJson Library .
e learning Unity , and gain some experience in Game Development .

e Learning Network service (NSD) to exchange data between TV and
Controller .

6.2 Recommendation

Unity Editor is full IDE , but not all properties and assets are free , also there
is sound extension cant be uploaded at run times , and it needs to license ,
and the advantage of Unity is support most used platforms such as Android
, I0S , Windows .

we recommended to learn it before one month from semester begin to be
familiar with.

6.3 Future Work

e Support different platform for controller .

Support 3D object in TV .

Enhance the User Interface(UI) for TV and Controller .

Adding new types of challenges in the game .

Adding new sections for Stories and children movies .
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