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Abstract: Digital engagement can be one of the solutions for improving perceptions of rich user experience. In tourism area, 

advertising is one of important thing to change traveller's perception. Advertising were become more attractive if we can use 

many interactive contents. It was proven that there are ads everywhere both in print media or electronics. Also we can find many 

ads in different places and the media. We focus on digital video or electronic advertising with wireless connectivity. Many 

electronics advertising may cause some problems in efficiency, effectiveness and and customer needs. More expenses must be 

paid to make a digital advertisement that usually contain of a CPU and digital display. For some digital ads to be placed on some 

places for tourism information or public transportation their connectivity to contents sources may still use cables. This paper is a 

report about developing a new breakthrough in advertising digital system. One or more display advertising will be installed with 

a mini PC, which can save either fees or place. Advertisement's contents installation can be update using local wireless network. 

This paper will also report how to make it easier for the replacement or enter ad in various format because they can be integrated 

in a server computer. So, it will not be difficult to install new kind advertisement. As result, it was proofed that the system which 

is digital advertising system integrated and focused with high efficiency and effectiveness was without neglecting aesthetics of a 

form ad. 
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I. INTRODUCTION 

     The Raspberry Pi is a low cost, credit-card sized 

computer that plugs into a computer monitor or TV, and 

uses a standard keyboard and mouse. It is a capable little 

device that enables people of all ages to explore computing, 

and to learn how to program in languages like Scratch and 

Python. It’s capable of doing everything you’d expect a 

desktop computer to do, from browsing the internet and 

playing high-definition video, to making spreadsheets, 

word-processing, and playing games. What’s more, the 

Raspberry Pi has the ability to interact with the outside 

world, and has been used in a wide array of digital maker 

projects, from music machines and parent detectors to 

weather stations and tweeting birdhouses with infra-red 

cameras. We want to see the Raspberry Pi being used by 

kids all over the world to learn to program and understand 

how computers work. The Raspberry Pi is a series of credit 

card-sized single-board computers developed in the UK by 

the Raspberry Pi Foundation with the intention of promoting 

the teaching of basic computer science in schools. The 

original Raspberry Pi and Raspberry Pi 2 are manufactured 

in several board configurations through licensed 

manufacturing agreements with Newark element14 (Premier 

Farnell), RS Components and Egoman. These companies 

sell the Raspberry Pi online. Egoman produces a version for 

distribution solely in China and Taiwan, which can be 

distinguished from other Pis by their red colouring and lack 

of FCC/CE marks. The hardware is the same across all 

manufacturers. 

      The original Raspberry Pi is based on the Broadcom 

BCM2835 system on a chip (SoC), which includes an 

ARM1176JZF-S 700 MHz processor, VideoCore IV 

GPU,[8] and was originally shipped with 256 megabytes of 

RAM, later upgraded (models B and B+) to 512 MB. The 

system has Secure Digital (SD) (models A and B) or 

MicroSD (models A+ and B+) sockets for boot media and 

persistent storage. In 2014, the Raspberry Pi Foundation 

launched the Compute Module, which packages a 

BCM2835 with 512 MB RAM and an EMMC flash chip 

into a module for use as a part of embedded systems. The 

Foundation provides Debian and Arch Linux ARM 

distributions for download. Tools are available for Python 

as the main programming language, with support for BBC 

BASIC (via the RISC OS image or the Brandy Basic clone 

for Linux), C, C++, Java, Perl and Ruby. As of 18 February 

2015, over five million Raspberry Pi’s have been sold. 

While already the fastest selling British personal computer, 

it has also shipped the second largest number of units 

behind the Amstrad PCW, the "Personal Computer Word-

processor", which sold eight million. In early February 

2015, the next-generation Raspberry Pi, Raspberry Pi 2, was 

officially announced. The new computer board will initially 

be available only in one configuration (model B) and 

features a Broadcom BCM2836 SoC, with a quad-core 
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ARM Cortex-A7 CPU and a VideoCore IV dual-core GPU; 

1 GB of RAM with remaining specifications being similar 

to those of the previous generation model B+. Crucially, the 

Raspberry Pi 2 will retain the same US$35 price point of the 

model B, with the US$25 model A remaining on sale. 

       In the Fig.1 block diagram for model A, B, A+, B+; 

model A and A+ have the lowest two blocks and the 

rightmost block missing (note that these three blocks are in 

a chip that actually contains a three-port USB hub, with a 

USB Ethernet adapter connected to one of its ports). In 

model A and A+ the USB port is connected directly to the 

SoC. On model B+ the chip contains a five-point hub, with 

four USB ports fed out, instead of the two on model B.The 

SoC used in the first generation Raspberry Pi is somewhat 

equivalent to the chip used in older smartphones (such as 

iPhone / 3G / 3GS). The Raspberry Pi is based on the 

Broadcom BCM2835 system on a chip (SoC), which 

includes an 700 MHz ARM1176JZF-S processor, 

VideoCore IV GPU, and RAM. It has a Level 1 cache of 16 

KB and a Level 2 cache of 128 KB. The Level 2 cache is 

used primarily by the GPU. The SoC is stacked underneath 

the RAM chip, so only its edge is visible. While operating at 

700 MHz by default, the first generation Raspberry Pi 

provided a real world performance roughly equivalent to 

0.041 GFLOPS.[20][21] On the CPU level the performance 

is similar to a 300 MHz Pentium II of 1997-1999. The GPU 

provides 1 Gpixel/s or 1.5 Gtexel/s of graphics processing 

or 24 GFLOPS of general purpose computing performance. 

The graphics capabilities of the Raspberry Pi are roughly 

equivalent to the level of performance of the Xbox of 2001. 

The LINPACK single node compute benchmark results in a 

mean single precision performance of 0.065 GFLOPS and a 

mean double precision performance of 0.041 GFLOPS for 

one Raspberry Pi Model-B board.[22] A cluster of 64 

Raspberry Pi Model-B computers, labeled "Iridis-pi", 

achieved a LINPACK HPL suite result of 1.14 GFLOPS 

(n=10240) at 216 watts for c. US$4,000.Raspberry Pi 2 is 

much more powerful, while the GPU is identical. 

II. SYSTEM DIAGRAM 

 
Fig.1. System Diagram. 

A. Working Algorithm 

 
Fig.2. Working Algorithm. 

B. Development Tools 

       The simplest definition of this study is “remotely 

managed digital display, typically tied in with sales, 

marketing and advertising”. In this paper, it is aimed to 

develop a user–friendly, web–based, cheap, effective and 

compact sized digital signage system which can be 

controlled and modified by the users as shown in Fig.2. 

Digital signage management interface gives the opportunity 

to users, customize their own web marketing panel over any 

device which can access to Internet. This design brings 

practical solutions to digital signage sector. Simple web 

browsers can act like adigital advertising panel. 

C. PHP 

     PHP is a server–side programming language. Created by 

Rasmus Lerdorf in 1995, PHP is a software development 

tool which is designed for filling the gap between SSI and 

Perl, intended to develop web applications [9]. Its basic 

principal is to bring web pages in dynamic content. We 

prefer to use PHP v5.3 in our project. As a web server, we 

have chosen Digital Ocean’s Virtual Private Server. When 

we have installed LAMP Stack v5.3, it comes as default. 

Version 5.3 is convenient to run this study. 

Apache Web Server: Apache HTTP Web Server is a web 

server in basic manner [10]. On our cloud server we 

haveLAMP stack. So we’re using Apache as web server for 

our project. Also Apache supports a variety of features 

many of which implemented as compiled modules which 

extend the core functionality. These can range from server–

side programming language support to authentication 

schemes. 

Twitter Bootstrap: Bootstrap is a free development tool 

which contains HTML and CSS based templates. 
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Bootstrapwas published by Twitter which was designed for 

front–end development of web applications and web sites. 

We have used Twitter Bootstrap to reduce the time of 

development process. AlsoBootstrap is a stable framework 

so it reduces the chances to make mistakes while developing 

thecode [11]. We have chosen Bootstrap 2.3.2 because our 

template written by this version. 

CSS3: CSS3 is used in this study to customize the front–

end. CSS; in other words Cascading Style Sheetdefines how 

to display HTML elements [12]. Cascading Style Sheets 

customize fonts, colours,margins, lines, height, width, 

background images, advanced positions and many other 

things. CSSgives us the advantage of controlling the layout 

of multiple documents from a single style sheet. 

JavaScript: JavaScript (JS) is one of the most popular 

dynamic web programming language in the world 

[13].JavaScript is used for making web pages interactive. Its 

syntax was inspired from C. JavaScript isused in this project 

because the following reasons; 

 Loading and submitting data and posting new 

content to the server without refreshing the page. 

 Customizing web page elements for resizing them 

and fading them in and out. 

 Interactive content like audio and video. 

jQuery: JQuery is a light–weight “write less, do more” 

JavaScript library. Main purpose of using JQueryin our 

project is to make the use of JavaScript easier while 

developing our web application [14].JQuery is one of the 

most popular and extendable JavaScript framework. Many 

big companieslike Google, Microsoft and IBM use JQuery. 

Digital signage system is developed with JQueryversion 

1.7.2 because template of the system supports the version. 

CSS frame work used in thisstudy includes this version as 

default. 

Ubuntu Server 12.04 LTS: Ubuntu is a Debian–based 

Linux operating system, with Unity as its default desktop 

environment(GNOME was the previous desktop 

environment). Ubuntu Server, made to be used in 

servers.The server’s installation CD allows the user to 

install Ubuntu permanently on a computer to beused as a 

server. It does not install a graphical user interface. 

Net Beans: NetBeans [15] is an open source integrated 

development environment for developing; Java, PHP,C++, 

XML, Groovy and other different programming languages. 

NetBeans can run on differentoperating systems like Ubuntu 

which was our operating system while developing the 

project.NetBeans IDE 7.4 has been used on Ubuntu 64 bit 

version in our project. NetBeans can managefeatures like 

user settings, NetBeans visual library, and storage and 

framework wizard. 

HTML5: HTML, in other words Hyper Text Markup 

Language, is a programming language for describingweb 

sites. HTML5 is used in this project because Twitter 

Bootstrap theme supports HTML5 [13].This language also 

brings practical solutions to development process. For 

example, <video>element was used very effectively in the 

project. Data attribute is also one of the crucial 

HTML5features.Admin panel theme of Digital Signage 

System is responsive, this is an important reason forworking 

with HTML5 by its own. 

Raspier OS: Raspbian is an operating system which is 

distributed by Linux. Linux specially developed this 

operating system for Raspberry Pi devices [16]. Last version 

was published in January 2014. We used the latest version 

in this project. The most popular operating system for the Pi 

is Linux. Several Linux distributions are available for the Pi, 

and we chose Debian. Recently the Debianteam has frozen 

the latest version named Wheezy, and because of the great 

efforts of theRaspbian team, it is available for the Pi 

already. Raspbian supersedes Debian squeeze, which has 

been the reference operating system for the Pifor a long 

time. The Raspbian distribution has many advantages over 

all its predecessors. It ismuch faster, it has more recent 

software, and it will soon be more stable. Also, it is the 

preferred solution of the Raspberry team, so this book’s 

focus is on Raspbian. 

MYSQL: With over ten million installations, MySQL is 

probably the most popular database management system for 

web servers. MySQL was developed in the beginning of 

1990s, now it’s the most common used database engine 

[17]. Main reason for its success, like PHP, it’s free to 

use.MySQL is fast and it can run on basic hardware easily. 

MySQL is a relational database system.Data is held on 

tables. We used MySQL in our project because it can run 

stable with Apache WebServer and PHP. It’s one of the 

elements of LAMP stack. 

Digital Ocean: Solid State Drive (SSD) only cloud hosting 

company – Digital Ocean is becoming very popularamong 

web developers. Digital Ocean provides all users with high–

performance SSD HardDrives, flexible API, and the ability 

to select to nearest data center location. It is possible to rent 

a512 MB of RAM and 20GB of SSD–powered disk space in 

Amsterdam for 5 dollars. 

III. ARCHITECTURE 
        After these explanations and developments on 

raspberry Pi system, it is now possible to designsuitable 

system architecture for successful and effective digital 

signage system. Dashboard designof digital signage system 

is given in Fig. 3 and Uploaded media design of digital 

signagesystem is given in Fig.4. Dashboard allows users to 

see their devices, active slides and medialibrary. Uploaded 

Media allows user to see their own media library at this 

page. End–to–end digital signage system integration 

structure is given in Fig.5. Digital Signage system 

integration consists of basic elements. There is a display 

connected to HDMI out of Raspberry pi, power cable and 

Ethernet also connected to related ports of Raspberry pi. So 

the Raspberry pi can reach to digital signage web server. 

The administrative side of the system accessible by any 
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device which can be connected to Internet. It is simple to 

manage the digital signage system by our responsive design 

for laptops, smart phones and tablets. 

 
Fig.3.Uploaded Media. 

  
Fig.4.Digital Signage System Integration. 

A. Entity – Relationship Diagrams 

        Entity – Relationship diagram of database design for 

digital signage system is given in Fig.6. The structure 

consists of five tables as User, Media, Device, Slide and 

Slide Order. User information is stored in the USER table, 

every user has their own media so media_owner attributeis 

stored in MEDIA table. System can access to devices 

through the owner_id attribute in the DEVICE table and 

active slide of the device is also stored in the Device table. 

Slides are stored in the SLIDE table with their slide owner 

attribute. Finally order of the slides is stored different table 

which is SLIDE ORDER. 

 
Fig.5.E-R Diagram. 

B.  Use Case Diagram 

       Use Case diagram of digital signage system is given in 

Fig.6. User can use seven different facilities of digital 

signage system. These are log in, register, Add/Delete 

Media, Add/Edit Device, Create Slide, Profile Edit and 

Dashboard Media, Device, User, Slide and Slide–order. 

User can add or delete photo or video files, and also add or 

edit device activation or select slide for related device. User 

can also create slides by selecting or arranging media or 

widgets. Proposed Remotely Managed Embedded Digital 

Signage System can be usable at many different areas. It has 

variety of solutions for different sectors by simple 

modifications. Digital signage systems are mostly used at 

communal areas like public transportation. Local buses and 

bus stations, subways and ferries can use digital signage 

technology. By using this method; informing citizens about 

the next departure, daily news, weather, traffic conditions 

and exchange rates can be easier. There are also some 

alternatives such as indoor and outdoor advertisements, 

entertainment; cinema, theatre and exhibition centres, 

education, and corporate information. Digital signage 

solutions are preferred by tourism sector too. Daily 

activities, specific tours, historical information about the 

local area can be easily explained to the visitors 

 
Fig.6. Use case Diagram. 
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IV. RESULTS & DISCUSSIONS 

    Results of this paper is as shown in bellow Figs.7 to 17. 

Step1: Connecting The Display To Raspberry-Pi Kit 

 
Fig.7. 

Step2 : Switch On the hotspot in mobile and Set the 

Username & Password in hotspot 

 
Fig.8. 

Step3: Copy the URL from display board and browse in 

mobile Authentication Page will be displayed and type 

username & password and login 

Username: pi 

Password: pi 

 
Fig.8. 

Step 4: Home Page Will Be Displayed 

 
Fig.9. 

Step 5: Click on Assets and click on Add button 

 
Fig.10. 

Step 6: Click on Create Notice 

 
Fig.11. 
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Step7:After clicking on Save & Previewbutton 

 
Fig.12. 

Step8: Go back and click on Upload file ,select file from the 

phone 

 
Fig.13. 

Step9: Home->Playlists->click on checkbox which needs to 

be displayed and click save  

 
Fig.14. 

Step10: Click on Start Playing in Home screen 

 
Fig.15. 

Step11: Displaying Notice 

 
Fig.16. 

Step12: Displaying Uploaded Image 

 
Fig.17. 

Advantages: 

 Low cost notice board 

 Flexible 

 More reliable 

 Useful to mankind in several ways. 

 Complexity is less 

 We can display Paperless notices 
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 Requirement of man power is very less. 

 Low power Consumption. 

 

Applications: 

 Very helpful in displaying notices in Colleges, 

Schools, Organizations, Hospitals, Railway Stations 

etc. 

 To Transfer messages from one place to another 

without any data loss. 

 

V. CONCLUSION 

        Present world is recognized as information age. Proper 

information reaching to the user in time is a key to the good 

governance. Particularly in the institution, government 

office, public utility center, etc., information or circular or 

notices should be available for longer period. Hence these 

project concludes that interactive digital notice board is 

requirement of the institution and public places. This board 

should also facilitate public to get the information on 

storage devices. This is actual key solution to the queries 

raised through Right to Information Act. Such solution will 

definitely save lot of paper and ink too.  

Future Scope: It can be more reliable and support pdf 

formats. Have a transitional ad that more seamless without 

seen syntax in it. May be simplified in one software unity, 

so it can make life easier for the installation next. 
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