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Abstract

This paper presents an interactive application to be used in an important entertainment place visited
by young, old and children on holidays and vacations to spend fun times. The system consists of
the zoo's mobile application, quick response (QR) code technology as front end, and network
system as back end. The mobile application helps the visitor to scan the QR tag that attached on
each animal's cage to send the request to a network system that processes the request and returns
the result to the visitor's mobile screen in the form either text or text to speech. on the other side,
the network system consists of a network provider to provide services that enable the visitor's
mobile to access the system and the main server which contains animal's information in three
languages; English, Arabic and French. The system provides several capabilities, such as playing
audio files stored in the server which contains the animal’s voice. The visitor can also see a list of
pets that the zoo administration has offered for sale where the visitor can buy any pet that he/she
wants. The aim of this system is to facilitate the visitor's tour of the zoo by using modern
technology to make the tour fun and non-routine.
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1. Introduction

Due to the great development in information technology and the widespread use of smart mobile
devices in most areas of life, researchers always think about combining several aspects to be useful
for human life [1]. There are a lot of mobile applications that have been used in many public
institutions and places such as universities, libraries, museums and markets for the purpose of
facilitating the work of these institutions. This can be summarized by reducing the time and efforts
of their workers as well as meeting the needs of people entering these places and providing the
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services in an efficient manner[2],[3]. Several techniques have been used to develop and design
these systems such as RFID, BARCODE and QR code[4]. The two dimensional barcode was
invented in 1994 by Toyota Motors to tracks vehicles and parts during the manufacturing
process[5].The QR code is a two-dimensional array that stores data both vertically and horizontally
whereas the barcodes are parallel lines which stores the data in one dimension only[6]. In addition,
the quick response code is characterized by its ability to correct errors because it contains four
levels L,M,Q,H and Reed Solomon codes [7],[8].

2. Literature Survey

In 2012, D. Schon et al. [9] presented a quiz application for mobile and laptop devices. The
implementation of this application was done as a web application and it was used for e-learning
platform in the university by enabling the student's mobiles and laptops as voting devices and used
dynamically generated Quick Response (QR) codes to establish the link between the devices and
the platform.

In 2012, Li-Chuan et al. [10] implemented a management system at the hospital using QR codes
to repair medical devices so that device or facility engineers can quickly get detailed device
information and return medical devices to normal operation.

In 2013, D. Lorenzi et al. [11] presented a mobile platform used QR code for enhancing the
services of government. The study proposed a system to integrate the QR code system with the
corresponding smartphone application in two study cases for the National Park Services and the
Mobile Environmental Information Services by focusing on the development of a QR code
waypoint system for park navigation and encourage the use of parks in gamification.

At the same year, O. M. Arulogun et al. [12] proposed a system used RFID technique to solve
recurrent lecture attendance monitoring problem to eliminate the time wasted during collecting
manual attendance and the opportunity for education managers to get face-to-face classroom
statistics and assign appropriate attendance scores and further administrative decisions. The
students can fill their attendance simply by swiping or moving their ID card.

In 2014, K. Czuszynski and J. Ruminski [13] presented an application used in healthcare to
exchange laboratory results from labs and patients, and between patients and electronic medical
records. Mobile applications can be decoded, stored and encrypted information also conduct a
preliminary study to provide eGlasses which is an electronic glass device that processes data from
graphic patterns. Mobile phones used as electronic glasses simulators.

In 2015, P. Bhattacharjee et al. [14] presented a project using the Barcode to track vaccine by using
the mobile phone to scan the barcode of vaccine package which used a Linked Data-based
information system based on visualization and authentication. The system used WAMP Server to
saving data (Apache, PHP, MySQL database) as a software framework with mobile application.

In 2017, B. Kumar and S. Kareemulla [15] suggested a mobile application that updates employee
attendance using QR codes instead of manual login. The QR code printed on the ID card can be
scanned by an application installed on the employee's smartphone. Also, a special software was
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installed on the company's server to perform the attendance calculations, so the employee's mobile
need connecting to the Internet to send the data to the company's database.

In 2017, K. Pragna et al. [16] designed and implemented an embedded system to find the losing or
the misplacing car keys by using QR code, Android application to scan the QR code, and mobile
Bluetooth to car's keyless secure access. The system Provides keyless unlocking using a
smartphone while maintaining security by providing security against unauthorized access to the
car by using a three-level authentication in the lock/unlock process.

In 2019, G. Firmansyah and D. Hariyanto [17] presented a study aimed to produce modern
teaching materials to improve the learning motivation that depends on the quick response code to
facilitate the student access to course curricula easily, quickly and at the cheapest costs.

3. The Proposed System Structure

The proposed system constructed with four elements, as shown in Figure (1). These elements
arranged in two ends: the front end designed with the QR code and the Android application while
the back end designed with the network system which consists of network provider and the main
server installed in a laptop, as illustrated in Figure (2).

Figure 1: The elements of proposed system

ANDROID APPLICATION PHP BASED WEB SERVICE MySQL DATABASE
.

Figure 2: The structure of proposed system
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3.1. The Front- End (Qr Code & Mobile Application)
3.1.1. QR Code

The QR code is characterized by its ability to store large amounts of data, as well as its speed and
precision and its ability to correct errors [18]. In this paper the QR tag can be generated by online
generator by using the name of the animal in three languages Arabic, English and French. As an
example, the tag encoded by text "elephant” in the English language, as shown in Figure (3) and
then attached on the cage of the animal to be scanned by the visitor's mobile camera.

€ ¢ @ the-grcode-generator.com o B @O

H Apps G Google n MyS0L = BeginYou.. @) 638903

QR Code Generator

QR Code FREETEXT  URL CONTACT ~ PHONE SMS
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Privacy
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Figure 3: The QR code generation for "elephant
3.1.2. Mobile Application

The mobile application of this system was programmed by Java Language using Android Studio
IDE [19]. The mobile application in the proposed system facilitates the process of decoding the
QR code with the help of a ZXING (pronounced "zebra crossing™) library implemented in Java
[20] and VOLLEY library [21] which are used to retrieve the data from the server in the textual
form that can be heard as speech by text to speech feature if the visitor is a child and can't
reading[22]. The application also presents playing the audio files that contain the animal sound
and stored in the main server. In addition to the possibility of buying a pet from a pet exhibition in
the zoo and the visitor can rating the application if he/she likes to do it. Figure (4) represents the
block diagram of the complete proposal for zoo application and the sequences of taking a tour in
the zoo.
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Figure 4: The block diagram of the proposed system
3.2. The Back- End (The Network System)
The network system consists of two parts, as shown below:

Network Provider

Mobile applications require faster and more stable network connections to meet the needs of
mobile users for time-critical, immediate and efficient tasks. In this prototype system a router was
used as network provider to all services inside the zoo that helps the system to working well[20].

The Main Server

The proposed system using XAMPP server (Apache, PHP, and MySQL on Windows 10)[24]
installed in HP laptop for storing and hosting the data. The data for each animal at the zoo was
stored in a MySQL database hosted on an Apache server, using PHP as the server-side scripting
language. JSON parser for the mobile application was used to send data written to/from the
database by the PHP script[25]. The information of each animal in the zoo was stored in the
database in three tables each table written in different language such as: Arabic language, English
language and French language, as shown in Figure (5). The data entered in the tables by using web
page designed with PHP, HTML and CSS. These pages are used by administrator to create, read,
update and delete (CRUD) operations in the database tables, as shown in Figure (6).
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Figure 5: The information of animals in the database a- in English language b- in French
language c- in Arabic language

00 WEBSITE

Create Contact

[ Hame

St Clss

o :l
gt Hatory

Wore

N

(@)

(o)

Figure 6: CRUD operations of data (a- create and read data b -update or delete data)

4. Results and Evaluation

4.1. Connecting to Zoo's Network

The visitor's mobile phone can be connected to the zoo's network when he/she enters the zoo gate
and open the mobile application and press "connect to zoo network™ button to get the name of
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network and the password also can check the network connection. When the "check network
connection” button is clicked then the tour is starting, as shown in Figure (7).

PATE%BY LT Q (=]

Zoo_Aplication Zoo_Aplication

Network Name : Zoo Wifi
The Password: Z458Z0

0K

CONNECTION TO ZO0O NETWORK
CONNECTION TO ZOO NETWORK
|

START THE TOUR Connecting to zoo network successfully

START THE TOUR

(@) (b) (©)

Figure 7: a-connecting to zoo's network b-the network name and password c- check connection

4.2. Choose the Preferred Language

After visitor's mobile is connected to the zoo's network and the visitor starts his/her tour in the zoo
at the first, a list of languages appear which help the visitor to choose the preferred language from
list of languages, as shown in Figure(8).

T ORI AR oo
Zoo_Aplication

Figure 8: Language selection
4.3. Scanning QR Tag and Get Brief Information
After the visitor chooses the language the scanning process can be started by clicking "scan™ button

and the camera of visitor's mobile scanning the QR tag. Brief information of that animal will be
displayed on visitor's mobile screen, as illustrated in Figure (9).
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Figure 9: a-QR scanning button b- scanning process c- gets brief information
4.4. Play Animal Sound and Get More Information

The application has a capability to play audio file that contains the animal's sound when the visitor
clicked on "animal sound” button. More information about the animal will be displayed when
he/she clicked "more™ button to show a text containing more information about that animal, as
shown the Figure (10). Moreover, if the visitor is child can't read the text it can hear the speech
when "text to speech” button is clicked.

PR O%AT R oo -GN T o[l F TN a%T T ] TS CE

Zoo_Aplication Zoo_Aplication Zoo_Aplication Zoo_Aplication

(a) (b) () (d)
Figure 10: a- play the animal sound b-more information in English c- more information in
French d- more information in Arabic

4.5. Buy a Pet and Rating the Application

The application gives the visitor the capability to purchase a pet from a list of pets after registration
in the system, as illustrated in Figure (11). The system also provides the ability to rating the
application and making a report by the administration of zoo's database when the zoo's
management office needs any database report, as illustrated in Figure (12).
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Figure 12: a- purchase report, b- the exported purchase report in excel, c- rating the application

5. Conclusion

The QR code has many benefits in various fields where because it has a quick response and a large
amount of data that stored in, in addition to the ability to correct errors. So, it was used in the
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proposed zoo system with the mobile applications that scanned it and retrieve brief information or
detailed information about any animal in the zoo as a text or text to speech from the main server.
In addition, the ability to play an audio file that contains the animal sound which is stored in the
main server database. The proposed system introduced also the possibility of buying a pet from a
pet exhibition in the zoo. This system helps and facilitates the visitor's tour inside the zoo of all
ages, different languages and cultures, as well as the exclusion of boredom and routine tours
through the use of modern technology during the tour.
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