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ABSTRACT 
 

 

A multinational group of 5 students present a project called “Interactive Information Point 

(IIP) for ‘El Principal’, carried out in EPSEVG of the UPC. The objective is to design an promotive 

multimedia device for the theater, that will attract more people apart from the established 

audience. 

As the projects scope is wide, the main research source is the Internet. Requirements were 

created in co-operation with ‘El Principal’. The design of the IIP, which can be used as a base for 

creating actual interactive kiosk, will be presented. The outcome is an eye-catching physical design 

combined with user-friendly software. The devices, when placed in suggested locations, will 

encourage the public, especially the youth, to visit ‘El Principal’. 
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1. INTRODUCTION 
 

 

 

An IIP, also known as Interactive Kiosk, is a device which provides information about a 

particular object, site or enterprise. The project's aim is, as clearly stated in the title, to create a 

concept for an Interactive Information Point (IIP) for the historical theater 'El Principal' located in 

Vilanova I La Geltrú. The device will promote the theater, therefore it works as an advertisement – 

it should be placed noticeably. It should attract people and encourage them to visit the theater and 

to attain public attention, especially among younger possible visitors.  

 The project is unique because of its multidisciplinary essence. It embraces various 

nationalities and disciplines of engineering. Physical shape of an information kiosk has to be 

created. It has to harmonise with the local setting of Vilanova and the theaters management 

philosophy. Furthermore, guidelines for programming sleek graphical user interface, which satisfies 

the theaters particular requirements are presented. A Similar product has not been developed 

before in the context of theater 'El Principal' and the town of Vilanova I la Geltrú. 
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2. PROJECT MANAGEMENT 
 

 

 

2.1. Responsibilities 

 

Since the first week of the project a task division was done. The main concept of conducting the 

project that particular way is that everyone gets the responsibility which is as closely as possible 

connected to his or her studies. Therefore, all members of the group with their appropriate task 

are assigned below: 

 

Kaarel Lehtsalu - Study of the distribution of the IIP in the city.  

Michael Jocher - Designing the physical device. 

Larissa van Ommen - Study of the human-computer interaction.  

Elvira Barrios Laguna - Designing the software application. 

Michal Brzezinski - Communication with mobile devices and synchronization with the theatre web 

page. 

 

Even though individual tasks were given, it was furthermore stated that we are not doing 

everything separately: individual goals are often dependent of the other team members' tasks, so 

co-operation is vital. Additionally, if any member occurs more complex issues, the rest of the group 

will re-organize.. 

The project consists of 10 main phases:  

 

1. INTRODUCTION  

2. "EL PRINCIPAL " and VILANOVA I LA GELTRU 

3. STATE OF THE ART 

4. FEATURES OF AN IIP 

5. REQUIREMENTS FOR THE IIP "EL PRINCIPAL" 

6. IIP DESIGN 

7. SOCIO-ECONOMIC ASPECTS 

8. CONCLUSION 

9. APPENDIXES 

10. REFERENCES 

 

During the first weeks, a draw took place and each team member was assigned to two tasks as a 

section editor. The Section editor is responsible for proper documentation of given task. The Editor 

should combine all documents and information into one document and take care of references, 

appropriate format and general layout.  

To obtain better performance and have all information gathered in one place, minutes from every 

meeting is created. It is made by every member consecutively. 

According to the midterm and final report, this is the work where everyone has equal contribution 

– we are doing it together regardless of previous tasks. 
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2.2. Teaming 

 

The main tool which sustains our teamwork is ‘Teambox’. 

It has many extremely helpful features which make it useful 

in type of the project we perform. It works as a website with 

ability to maintain numerous parallel projects. In project 

there are included: recent activity, conversations, pages, 

tasks and files. It is very easy to keep up with recent changes 

and activities. When a task comes to its end each member is 

expected upload his or her part into Teambox. Interestingly, 

it also notifies us about coming (or passed) deadlines. 

Every week we have one official meeting with our supervisor. During the meetings process of the 

project and subsequent tasks are discussed. Feedback from the supervisor is also given. 

Furthermore, the supervisors solve any problematic issues or uncertainties. 

Apart from those meetings we also meet without the supervisor every week – number of meetings 

depends on our needs.  

 

 

2.3. Supervisors and company relations 

 

As previously mentioned – we meet with our supervisor once a week.  We are acquainted with the 

new task but also if any uncertainties arise, they are solved by the supervisor if possible. Lack of 

cooperation concerning the supervisors is certainly not an issue. The team is encouraged to ask 

any, even the simplest, questions and if any problems transpire, a contact via Teambox can be 

achieved. 

The same situation is with theatre ‘El principal’. The staff of the theatre is keen in cooperation. In 

the beginning their values concerning the project were clearly stated. Furthermore, a visit to the 

theatre was organised. The first meeting at the theatre was a presentation informing the possible 

clients about the upcoming season.  

The team proposed the theatre to familiarize the backstage and the theatre to the project team in 

further depth. An invitation was replied and a meeting followed with the theatre's technical  

employee whose knowledge was definitely big enough to introduce ‘El Principal’ thoroughly. 

The last visit was a milestone in the project. The team got to know better which were the clients 

expectations, and the dialogue with the technical staff resolved most of the doubts. 

 

 

 

        Figure 1: Logo of Teambox 
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3. “EL PRINCIPAL” AND VILANOVA I LA GELTRÚ 
 

 

 

This part of the project mainly concentrates on the environment the project is carried out: the 

town of Vilanova I la Geltru and “El Principal”. In following, the two main parties are thoroughly 

explained. 

 

 

3.1. Vilanova i la Geltrú 

 

In order to get the best result, very important part is gathering base information. Our project 

mainly aims at citizens of the Vilanova I la Geltru, so we are obliged to get familiar with their habits 

and culture. That way we can adjust Interactive Information Point to meet expectations of the 

inhabitants. 

Vilanova i la Geltrú is a town in the province of Barcelona, Catalonia in Spain. It’s the Capital of El 

Garraf, a region which lies half-way between Barcelona (40 km to the north), and Tarragona (45 

km to the south). The city is located next to the sea so it has a large beach. Vilanova covers an total 

area of 33,50 km² and the population is 65,890 inhabitants in 2009, so the density is 1,966.9/km². 

The mayor of the city is Joan Ignasi Elena i Garcia and the city council is located on the Plaça de la 

Vila. [1] 

The town has a long history, reaching its heyday during the Romantic period. During the rule of 

General Franco the Catalan language was banned and the town renamed Villanueva y Geltrú. The 

Famous Mimo family originated in Vilanova i la Geltru. [2] 

Vilanova was originally a fishing port and 

even now the harbor is very important for 

the economy and the city has one of the 

most important fishing fleets in Catalonia. 

The industry of Vilanova is more focused on 

the textile and paper industry and it also 

has iron foundries and a large agricultural 

sector. [3] 

Vilanova I la Geltru is gastronomy-wize a 

typical Mediterranean seaside region. Its cuisine is based 

on fish and seafood freshly brought from the fishing 

boats. The tradition and wisdom of the sailors, transmitted from father to son, has enriched the 

cuisine with dishes such as: "Bull de tonyina", "All cremat"(a stew of fishermen who use different 

fish, plenty of roasted garlic, tomatoes and potatoes), "Rossejat", "Espineta", "Ranxos de 

pescado", "Sepia a la bruta", "Allipebre de conejo con galeras" and our most famous dish: "El 

Xató". (The endive plant is the main character, to which are added cod, tuna, anchovies, olives and 

more. The personality of the dish lies in the sauce, the xató, which is made with peppers, almonds 

and hazelnuts, garlic and vinegar, finely chopped and bound with oil in the mortar) The local 

        Figure 2: Vilanova’s Port 
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product better known is "Gambas de Vilanova".[1] Vilanova i la Geltrú is also the land of wines. It is 

the maritime boundary of the wine region Penedes, which has fine wines and champagnes to 

offer. [4] 

Perhaps the town's most attractive feature is its carnival season. The festivities begin with the 

"Tres Tombs" (January 17), continue with the Carnival celebrations starting with "Baile de 

Mantones" (official start of Carnival), on Thursday followed by the meringue which is for children. 

On Friday there is the "Arribo" which is when S.M. Carnestoltes King comes to town with a 

magnificent parade of floats and people. It continues on Saturday afternoon with the arrival of 

"Caramel" (King of the Children's Carnival). 

Sunday is the day of the "Comparsa" where hundreds couples of "comparseros" whom 

representing many societies and clubs, can throw nearly 100 tons of caramel candys on the town's 

streets. On Monday, children's carnival or "Vidalet", and "Carnestoltes" Choir, Tuesday is the turn 

of the "Comparsas of Vidalot". And finally, on "Miércoles de ceniza" is the "Entierro de la sardina", 

the last of the acts of the Carnival after 12 days of festivities.  

The last week of June is the week of sea (semana del mar) in the marine district with a set of 

activities related to the sea and the men and women, and as a climax on June 29 is celebrated the 

feast of San Pedro (seafood festival with procession Vilanova coastline of fishing boats adorned).  

The "Festa Major de Vilanova i la Geltrú" is 5th of August (Feast of Virgen de les Neus).From the 

fourteenth century Vilanova celebrates Fair on the month of November (multi-sector fair). [5] 

 

 

3.2. Theatre “El Principal” 

 

This part mainly concerns “El Principal”: 

it's social and historical background, 

purpose and possible difficulties that the 

project aims to help to solve. 

The theatre at Vilanova characterized the 

cultural tradition, especially theatre and 

music in Vilanova since the eighteenth 

century and especially in the nineteenth 

century. Vilanova benefited of a 

consolidated map and got a number of 

buildings offering a regular program of 

music and performing arts. 

The building that nowadays hosts the 

theatre “El Principal” was built in 1804 and 

expanded its capacity in 1854 an 1862. It carried 

out society balls and theatrical performances and in 1902 the theatre hosted the first screenings of 

films. These cultural activities were interrupted by the Civil War and the post-war period. The 

theatre “El Principal” not opened the doors again until 1945, when it was leased by a former 

        Figure 3: The theatre house in 2009 
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employer who placed a movie cinema in the building. In the seventies, when popular initiative 

arose, significant recovery of the building as a theatre was promoted. 

  

It lasted until 1985 to convince the Municipality of Vilanova to buy the theatre equipment and 

provide it with optimal infrastructure. In 2005, “El Principal” closed its doors for several 

improvements. The reopening was in the autumn season of 2009. It was the rebirth of the building 

in the form of new technical equipment and more possibilities in building different scenes on the 

stage. Along with the theatrical presentations it is also an exhibition building. It is open for 

everyone who needs a location for a meeting but there is no place for adventurous productions.[6] 

 

From 2009, the theatre is conducted by Jordi Pico: an actor and play writer from Valencia. His 

main objective is designing a diverse quality schedule expanding the cultural offerings of Vilanova i 

la Geltrú as the theatre is referred as "the dynamic centre of culture in the city" with its variety of 

cultural differences presented. [7] 

Currently, the biggest challenge is to convince people to come to the theatre. Citizens have 

cultural concerns which are still not fully satisfied. [8] 

A huge opportunity for 'El Principal’s' development is organizing wide variety of shows, not only 

connected with the Art. There is no such place in Vilanova like the theatre with so good 

arrangement and big stage for companies willing to make any type of presentation. 

Another mission is to gain the audience which was distributed between other theatres and cultural 

spaces when the theatre was closed due to renovation. Therefore, it is essential for El Principal to 

display itself as an attractive cultural space. [9] 

The theatre’s rather small and intimate main room and its stage feels cosy, but the compactness 

also creates some problems: adapting bigger events might become an almost impossible task. The 

small capacity of the theatre sets some limitations to the selection of program, especially because 

the theatre doesn’t have a permanent group of actors. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4: The main hall of the theatre in 2009 
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4. STATE OF THE ART 
 

 

 

Naturally, it is impossible for us to create totally new Interactive Information Point from the 

scratch. Moreover, it is something that already exists, it is not nothing new. Therefore, we will base 

on existing solutions, adding new features if desired. In this chapter, the whole information 

concerning state of the art of this field of knowledge was gathered: practically, all relevant and 

useful information the project embraces. To make the explanation easier, this chapter is split in five 

main tasks: where they are distributed, how does the physical devices' design look, the importance 

if Human-Computer interaction, which software is used in these units and finally, which existing 

solutions are used for mobile synchronization. 

 

 

4.1. Distribution of IIP's 

 

Physical distribution of Interactive information desks is a task that has not been studied thoroughly 

in many academic writings or technical letters which concern (interactive) information points, -

kiosks and -desks. The research on articles was done on the Internet in the different external 

databases of the Metalib system in the Digital Library of the UPC, which was presented in 

Systematic Innovation seminar course and also on quite credible Google Academic website.  

Most of the articles related to IIP's discuss on possible clients' behavioural studies and the 

distribution of the software interface to attract as many clients as possible, but little can be 

identified on implementation. Despite the difficulties, one research paper and two case studies 

were found which were more or less concerned with the physical distribution. 

First suitable information source is a research paper called “A review of User-Interface Design 

Guidelines for Public Information Kiosk Systems” by M.C Maguire from the HUSAT research 

institute in UK. It covered the issue of distribution in the town in one paragraph which strongly 

pointed to two important factors in implementation. 

The paper stated that the usage of information point's usage is likely to be much higher if it has 

been established in peoples' minds beforehand. The establishment can be done by advertising it in 

local newspapers, through the post or town's information- and service centres. Another 

importance was related to signposting. Finding the information point for a possible client should 

be made essential, and using signposting for that is a good solution, especially when implementing 

kiosks in more secluded areas to provide the user some welcomed privacy. In overall it shared the 

common sense of placing systems logically within the flow of people’s movements and in the 

“points of need”. 

First of the two case studies was called “The impact of location on the use of information systems: 

Case study – information kiosks” (in 2002 by D. Nicholas, P. Huntington and P. Williams from the 

City University, London). The case study brought up several guidelines that were abstracted from 

surveys made on 21 kiosks distributed in various medical sights providing apposite information. 
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The study proved the privacy factor expressed in the previously contemplated research paper. It 

uttered people feel uncomfortable in intimate company of strangers and therefore will feel 

disinclined to do anything that sets them apart from the masses. 

The case also brought up time-factor: possible clients are often not willing to wait in queue for 

passing some more time. This might be a coherence point with the software interface assignment – 

designing the user-interface so that individual sessions will not spend too much time. 

 

The second case study was conducted by Chantal de Moerloose, Michael Antioco, Adam Lindgreen 

and Roger Palmer, a multinational work-group, in 2005 and it is called “Information kiosks: the case 

of the Belgian retail sector” That paper shared some opinions with the first case study: people 

want to feel safe and secure and will not come to the idea of using the machine if surrounding 

does not feel comfortable (therefore it is also strongly related to the privacy factor). The case also 

shared opinion in the common sense of implementation which was pointed out in the first 

research paper. As it was studying the kiosks from retailer’s point of view it favoured distributing 

the information kiosks on various sites (near entrances and products which are advertised in the 

kiosk) in the supermarkets, where they are visible and also large amounts of potential users are 

present. In this way the kiosks are also serving another important aspect: the kiosks are located 

“within immediate vicinity of the transaction point.” 

The second case offered an idea that has not been established in this research yet: as there are 

probably more potential clients from the residents of the area rather than among seasonal tourists, 

then all aspects of the information system should consider locals first [10,11]. 

All things considered, the writer has abstracted some guidelines from different academic writings, 

which can also be called as the common-sense of implementing the (interactive) information kiosks 

in public places: 

 

1. The presence of (interactive) information kiosks should be established in peoples' minds before 

implementing them in the chosen environment. 

 

2. Route to all information points (even if not in a secluded area) should be signposted. 

 

3. Private and safe environment is essential to attract potential customers. 

 

4. Too much time consuming user-interface will detract possible clients. 

 

5. The information points should be implemented possibly near the theatre. 

 

6. In all distributional aspects, residents of the area should be considered first. [12] 
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4.2. Design of the physical device’s IIP’s 

 

There is a continuing trend for developing terminals which deliver information and services to the 

general public, accessible in public locations. These terminals, or kiosks, can deliver services at the 

point of need (for example tickets for theatre, information about previous shows), at low effort of 

time and are easily usable.  

The general public will include people with very different skills, experience and confidence in using 

interactive computer-based systems. Therefore to be inclusive, kiosks must be designed to concern 

those with limited skills or experience, physical and cognitive impairments, and should be 

supportive towards those who feel inhibited in interacting with the IIP in the public area. It also has 

to attract a target groups as large as possible. The Internet research about the State of the Art of 

the Physical Design of the Information Point produced an idea that each Interactive Information 

Point should be styled different, respecting its origin. In the case of the Interactive Information 

Point for “El Principal” theatre, it is necessary to develop a design that gains sympathy of younger 

people to enlarge the range of target groups which are anticipated by the theatre. Following 

guidelines help to succeed in reaching the aim: 

 

− Interactive Information Points have to be in their nature as self-explanatory as possible. 

− Users may have little time in which to use the system, so it must be capable of 

producing information or services quickly. 

− It is necessary to examine typical task scenarios to avoid that the user gets stuck. If this 

will happen the user will not feel impelled to continue with the interaction. 

− Furthermore, analysing of the characteristics of the user population and the kinds of 

environment (physical & organisational) the device is located in.  

− The last, but not least, the device must be designed to cater for peoples' different levels 

of experience, confidence and ability [13]. 

 

After an internet research about the State of the Art, a high-end 

product example was an Information Point from the NIKE company 

(Figure 5) [14]. The photo shows the Interactive Information Point, 

which NIKE installed in its key retail shops. It contains a big touch-

screen and as a special feature, a 360° hologram in the top. It is 

capable of reproducing video or displaying 3D-pictures. The device 

looks very robust against vandals because with its functional design 

and would not be easy to break off. It also contains a closed outer 

shell that qualifies it for using it outdoors.  

Casting an eye on the guidelines mentioned above it is not the best 

solution because it is not adaptable to broad field of 

possible clients. Children or handicapped persons are not 

able to take the full advantage of it because the screen is 

located too high and it is not possible to vary the height of the screen. 

There is also too little space for additional advertising, like posters or flyers. This is why the most 

appropriate type of Interactive Information Point should look like the adapt2u, designed and 

              Figure 5: NIKE information device 
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produced by Bozeat Palmer (Figure 6)[13]. This device 

contains the possibility to adapt to the users needs for 

varying the height of the interactive screen and also offers 

enough space for additional information. For the 

Interactive Information Point of the “El Principal” this 

physical design fits the most because it covers most of the 

given guidelines and is adaptable to the most users 

without losing robustness against vandals and adverse 

weather conditions.  

It also contains a touch-screen with a screen keyboard 

and additional features like a printer can be added. 

Furthermore the device can easily be customized for 

upcoming theatre seasons, for even each show. This 

characteristic enables a specific advertisement for each 

show to gain more attention from the target group the 

play is aimed to. 

 

 

4.3. Human-Computer Interaction 

 

The Association for Computing Machinery defines human-computer interaction as "a discipline 

concerned with the design, evaluation and implementation of interactive computing systems for 

human use and with the study of the major phenomena surrounding them." In designing software 

interfaces, user-friendly orientated concept has to be kept in mind. The most important aspect in 

designing the device is that tests with users have to be conducted, from the beginning to the end. 

A lot of research has been done about this subject and there are established guidelines which can 

help in the project's design task. 

 

 

4.3.1. Heuristics principles 

 

Jakob Nielsen is a usability-guru and has done a lot of research. There are ten general principles for 

user interface design.  It’s called heuristic evaluation:  A static usability test technique to determine 

the compliance of a user interface with recognized usability principles (the so-called 

“heuristics”).[15] 

 

 

Visibility of system status 

The system should always keep users informed about what is going on, through appropriate 

feedback within reasonable time. 

 

 

 

Figure 6: Adapt2u by Bozeat 
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Match between system and the real world 

The system should speak the users' language with using words, phrases and concepts familiar to 

the user, rather than system-oriented terms. Follow real-world conventions, making information 

appear in a natural and logical order. 

 

 

User control and freedom 

Users often choose system functions by mistake and will need a clearly marked "emergency exit" 

to leave the unwanted state without having to go through an extended dialogue.  Undo and redo 

should be promoted. 

 

 

Consistency and standards 

Users should not have to wonder whether different words, situations, or actions mean the same 

thing. Platform conventions in communicating should be followed. 

 

 

Error prevention 

Even better than good error messages is a careful design which prevents problems in the first 

place. Error-prone conditions should be eliminated or checked beforehand and presented to the 

users with a confirmation option before any action. 

 

 

Recognition rather than recall 

The user's memory load should be minimized by making objects, actions, and options clearly 

visible. The user should not have to remember information from different parts of the dialogue. 

Instructions for using the system should be visible or easily retrievable whenever appropriate. 

 

 

Flexibility and efficiency of use 

Accelerators, unseen by a novice user, may often speed up the interaction for the expert user such 

that the system can cater to both inexperienced and experienced users. It should be allowed to 

users to tailor their frequent actions. 

 

 

Aesthetic and minimalist design 

Dialogues should not contain information which is irrelevant or rarely needed. Every extra unit of 

information in a dialogue competes with the relevant units of information and diminishes their 

relative visibility. 
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Help users recognize, diagnose, and recover from errors 

Error messages should be expressed in plain language (no codes). The problem should be precisely 

indicated and solutions suggested constructively. 

 

 

Help and documentation 

Even though it is better if the system can be used without documentation, it may be necessary to 

provide help and documentation. Any such information should be easy to find, and in it's essence 

focused to the user's task. Concrete steps to be carried out should be listed. 

 

 

4.3.2. Eye tracking 

 

A lot of research has been done about how people look and search on a website. This research is 

been done with the help of an eye-tracking program. With this program the eye-movement of the 

users can be followed, to see how the page is scanned and what is exactly read.  

It turns out that users most of the time scan a page in the F-shape. People quickly scan the 

navigation bar on the left and go to the body of the site.  

The first sentence of each paragraph is 

read and the rest more quickly skimmed. 

It’s important to use clear subjects in the 

navigation bar and not to put too much 

text on a page. 

Steve Krug has written an interesting book 

about how to keep the design simple and 

user-friendly. Some of the key things that 

are pointed out in that book are:[16] 

 

1. Don't make me think: Basically the web user does not want to venture into a site that requires 

them to figure it out. It should be self-evident. How we use web pages: 

a. We don't read pages, we scan them. 

b. We don't make optimal choices, we satisfy. 

c. We don't figure out, how things work, we muddle through. 

 

2. It doesn't matter how many times I click as long as each click is a mindless unambiguous choice.

 

3. Get rid of half the words on each page, and then get rid of half of what's left. 

 

 

 

 

 

 

Figure 7: Results of an eye-tracking session 

Figure 8: Navigation bar 
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4.3.3. Navigation 

 

The most important thing on a website is the navigation, lots of effort has to be put in making it 

clear and consistent. The navigation is standardly located on the left or upper side of a website. On 

touch-screens (such as tablets and smart-phones) the navigation is most of the time with square 

pictures with a word underneath it.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.4. Software applications, communication with mobile devices and synchronization with web 

pages 

 

Taking into account the ideas presented above, it is necessary to design the software part. This is 

the main task of the project along with physical design. The Internet research about the State of 

the Art of the software applications, communication with mobile devices and synchronization with 

web pages gave following results: 

 

 

4.4.1. Operating Systems and Software: 

 

There are a lot of Interactive Information Points (IIPs) in the market. And normally, in all of these, 

the Operating System can also be chosen. All of the operating systems support different types of 

hardware, such as touch-screen, ticket printer, web camera, card reader and speakers, among 

others. The devices can be vandal resistant and bare broad range of temperatures.  

 

The PC that includes in the IIPs, is usually a standard PC with Intel Atom 330 or Intel Core 2 Duo 

(2*2’83 GHz) processor, with 1Gbyte of RAM and 100 Gbytes of HHD.  

 

There is a variety of Software addressed to usage of touch screen machines, in numerous 

programming languages, which can run on all main Operating Systems, such us Linux, MacOS and 

Windows.[17] 

Figure 9: Ipad 2 

Figure 10: Android phone 

Figure 11: McDonalds order device 
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However, there are other Operating Systems least known, that work very well with touch screens, 

such as Fedora. Fedora is a Linux distribution, therefore it is free software. We can also find custom 

Fedora variants, which are called Fedora spins. These are constructed of a set of specific software 

packages and have a combination of software to cover the needs of a particular final user. In our 

case of study, we are interested in Fedora Kiosk spin. The Fedora Kiosk spin is a secure kiosk live 

operating system, which will allow users to login to a system and access the internet in a secure 

manner.[18] 

All of them, usually, include secure kiosk browser and remote kiosk management capability to 

ensure effective kiosk deployment. 

 

 

4.4.2. Programming language 

 

The most popular programming languages are C++, C and Java. It has been noticed that a lot of 

people seem to be also doing kiosk software design in flash. Mainly for the elaborate animations 

and graphics. Visual Basic is also a programming language more often used. All things considered, 

there are different operation systems and programming languages available, which also appeal to 

Interactive Information points. The used ones are more a subject of the programmer's preferences 

and expertise. 

 

 

4.4.3. Web page synchronization

 

Choosing a type of the web page synchronization is strictly connected to the Internet accessibility. 

Nevertheless, in the project's future plans it is assumed that the interactive information point will 

also work as a hotspot. In this case, as a router, it will be forced to use Internet. This offers two 

widely used solutions.  

First of them is free web browsing – it allows to browse (almost) every web page, using 

appropriate start page. This connection type is most popular in airports, where a person 

sometimes cannot change it's location for a few hours and at that time access to the Internet is 

needed. However, it is not well renowned in other public places, where hotspots might be even 

more desired.  

Second type of web page synchronization is the limitation of using the IIP's hotspot only to browse 

one given page. It is a safer solution and therefore more widely used. In conclusion, 

synchronization is only a matter of software, which can also disable visiting external pages. 

 

 

4.4.4. Communication with mobile devices 

 

There are different ways to communicate mobile devices with the Interactive Information points. 

Some of them, which have more appeal, are presented below. 
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Bluetooth 

 

Bluetooth was first real and reliable connection between information points and mobile devices. 

There are many standards, but Bluetooth is backward compatible. The most popular in 

information point applications is standard 1.2 – giving range 100m, its capacity is 328 kb/s.  

Bluetooth may be used in many ways. First one is sending 

files concerning appropriate information, so that users do 

not have to write it down on their own. 

Second possibility is sending entertaining files somehow 

connected with place which is advertised, for example ring-

tones, applications, wallpapers. 

Final case is, every user who allows to connect to his or her Bluetooth automatically takes part in a 

draw and if one is lucky, might win a prize, discount etc. Or if it is still profitable, simply everyone 

can get small discount which encourages to visit given place.[19] 

 

 

Wi-Fi 

 

Many information points work as a router that not only attracts people but also is very useful. 

Although there are many standards, it is also backward 

compatible. Currently, the most popular is ‘g’ standard, 

which allows bit rate of 20-22Mbit/s and has range up to 

90m outdoors. The newest standard is ‘n’ which gives bigger 

range (more than 110m outdoors) with bit rate 150Mbits/s. 

The only reason the ‘n’ standard is not widely used in 

hotspots is that it is relatively new – ratification was in 2009, whereas first devices came about in 

2007. It is present in almost every new tablet, laptop, netbook and also in some of the 

smartphones. Sometimes a hotspot first forces us to visit a set homepage page before using the 

whole Internet.[20] 

 

 

Barcodes 

 

Barcodes gain more attention lately. They are already used 

in some interactive information points for mobile 

communication. There are two types of barcodes: one-

dimensional and two-dimensional. Naturally, two-

dimensional ones have bigger capacity and for 

smartphones or tablets it does not matter which type they 

read.  It is the fastest way to transfer text of any type.  

Nowadays it is mostly used for transferring links. A client 

Figure 12: Logo of Bluetooth 

Figure 13: Logo of Wi-Fi 

Figure 14: Application of QR 

code in advertising 

AA 
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scans a barcode and immediately receives contained information - link or a text massage. 

The most popular two-dimensional barcodes are QR code and Data Matrix, whereas Data Matrix is 

more popular in America. Anyway, if a device can read Data Matrix for sure it can also read QR 

code, and reversely. QR code has capacity up to a few thousand alphanumeric characters and 

what is another advantage, there are no payments connected with QR codes. Everyone can use QR 

codes free of charge.[21] 
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5. FEATURES OF AN IIP 
 

 

 

Designing a new Interactive Information Point requires diverse technical knowledge and a great 

variety of ideas for the input. The features give a brief overview what basically is needed to 

develop an IIP in general and helps to find a decision which requirements the designer uses for its 

module. This part of the project focuses mainly, like in the State of the Art, on the basic Ideas 

about the location, the physical and software design, mobile communication and human-

computer interaction.   

 

 

5.1. The distribution of IIP's 

 

The aim is to find the most benefitting areas in town for the distribution of an IIP. The features of 

distribution were conceived considering different guidelines which were abstracted from the 

research papers analyzed in the previous chapter of this project. 

Vilanova i la Geltru has a quite tense and compact central area which is surrounded by numerous 

more tranquil residential areas. The town is in total home for about 65,000 local inhabitants. 

Especially in the summer, the seaside Baix-a-Mar and Ribes Roges districts have plenty of seasonal 

visitors, mainly related to the town's long and attractive beach strip and big yacht harbour. 

The most lively and commercially orientated is obviously the Centre Vila district, which includes 

the busiest shopping streets and most of the service-orientated enterprises. Also most of the 

schooling institutions in the town are located in Centre Vila or it's immediate distance. Rambla 

Principal seems to be the main axis of Centre Vila, accompanied by some bigger plazas situated in 

the meeting points of streets near vital institutions of the city, like town hall and the marketplace. 

  

The theatre “El Principal” has a strong locational advantage – it is located virtually in the heart of 

Centre Vila district, on Rambla Principal. Its location is in perfect coherence with the ideas of 

distribution which were abstracted from the “state of the art”. It was stated that the IIP's should 

be located in close proximity of the institution whom information they publish. That proclamation 

will be satisfied when the IIP will be implemented strictly in the Centre Vila area. 

The theatre is also in short range of Cap de Creu and Les Casernes neighborhoods, but it is 

unfitting to place the IIP's in these parts of the town for two reasons: they are residential areas, so 

they do not have a large amount of potential users and there could also be practical problems 

implementing the kiosks. The local streets around Centre Vila are mostly one-way traffic roads and 

in most streets there just wouldn't be enough room physically to place an IIP. The IIP's in such 

places could also have somewhat unsuitable presence regarding the rationalistic interpretation of 

genius loci – every detail has very local phenomena. In this sense, the IIP with it's more 

commercially orientated essence just wouldn't find a place that is literally in “someone's home 

court”. 
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Finding places with concentrated flow of potential users is also a complicated task as in these 

areas, there are relatively small plazas in the meeting points of streets. The public area seems to 

be solved more in a form of bigger inner courts of residential housings rather than big plazas like in 

the district Centre Vila, which often carry the role of a meeting point (especially for the youth) and 

sites for public gatherings that are great subjects of exposure to the IIP's. 

As it was stated in previous research, that the main contingent of the clients of the IIP's should be 

locals, it speaks again in favour of placing the IIP's in Centre Vila district.  

That area is a favourable destination for the locals to spend their leisure time. Of course, 

considering the districts's commercial output, there are also tourists, but more permanent visitors 

are still locals. Tourists and other impermanent visitors are concentrated more in the seaside parts 

of the town – Baix-a-mar and Ribes Roges. 

What should be also considered is the establishment part of the IIP's: the use of advertisements 

beforehand and also appropriate signposting. The town has already set up a considerable network 

of signposts. The way to main touristic attractions and also bigger plazas and more commercial 

institutions have been pointed out quite well. Signposting to the theatre “El Principal” is visible in 

the Centre Vila district, and it may be considered to add the signposting for the IIP's also in the 

town's pointer network. When looking at the concept of establishment from the advertising 

aspect, publishing an thoroughly explaining article in the local newspaper “Diari de Vilanova” 

about the IIP, its usage and purpose, would be a really good step towards bringing the information 

desk into the mind of potential users. The IIP should also be presented in local radio and also in 

the opening presentation of the theatre seasons to maximize the local impact of it's 

implementation. 
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    Figure 15: The district of Centre Vila  

 

All things considered, the area with the biggest potential for placing IIP's that emphasize on local 

cultural events seems to be the district of Centre Vila. It is, because that area offers the most 

valuable exposure to the subject itself while not loosing the link with its hosting institution 

distance-wize. 

 

 

5.2. Physical Device 

 

Considering the location of the device, it is necessary to build an attractive IIP which in the other 

hand elegantly fits in the surrounding area. In its design the device should be tailored with 

adaptive character in mind. 

Such characteristics as variation of the height of the monitor or its angle towards the ground 

should are considered. The use of a touch-screen implicates that no keyboard or other buttons are 

needed and the design is reduced to the screen and the housing. This step is also very helpful for 

preventing vandalism because that solution is monolithic. Design should also have appeal to the 

sceptical user, who might be discouraged by the unit's exuberance. The most important feature is 

the variable height of the input device (touch-screen) because it enables proper use of the IIP for 

children and handicapped people as well as the average adult. This can be realized with the help of 

following mechanisms. 

The first mechanism enables a clear vertical movement of the upper part of the whole device. It is 

driven by a single engine that translates the torque with the help of a pinion. The upper and lower 
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part of the housing are connected with rails, which ensures the strict direction of the movement 

and also prevents the parts from slipping against 

each other. 

 

 

 

 

 

 

 

 

 

 

 

 

The second possibility to realize the vertical movement is rotary 

movement of the screen. In this case, the screen is fixed with two 

arms which are connected through joints with the rest of the device. 

This is very suitable for wheelchair drivers because they can pull their 

chair beneath the screen what makes it easier to reach with the 

hands and also ensure a better view on the information given. The 

mechanism consists of two gears that translate the rotation speed to 

a very low level, a button the control the height and of course shift 

that stops the movement at the lowest and highest point possible to 

prevent damage.  

It is not necessary to control the movement with an engine.  

It is equally possible to activate the mechanism manually, that 

affords more strength from the user though.  

 

The last point concerning the screen is the angle which the user is 

looking at it. Sunlight can degrade the visibility of the display for all users. When placing an IIP in 

outdoor environment, the screen is usually shielded from direct or reflecting sunlight or other 

bright light sources.  

The touch-screen display should be located on the eye level of a standing person and from a 

person sitting in a wheelchair. People with low vision 

should not be prevented from getting their faces 

close to the screen. The conflicting requirements of 

tall users and short wheelchair users can lead to a 

significant group of users having parallax problems 

when lining up the controls with the displayed 

option. [22] 

According to the Namahn report (2000), users tend 

to touch the sides of the screen and slightly below target 

Figure 16: Engine with pinion: 

torque direction (red), movement 

direction (black) 

Figure 17: Pure vertical 

movement 

Figure 18: Disability 

Discrimination Example 

Figure 19: Inclination angle 

of the screen 
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areas, especially for targets near the top of the display and also when the screen is set to steeper 

angles - between 45 and 90 degrees. In addition to the physical adaption part, it is also necessary 

to adapt the product for the target group to which the IIP is pointed. In case of a younger target 

group, it is important to keep the design modern and in-time.[23]  

It is also very helpful to build more than one device in the same place – it will decrease the fear of 

starting to use the device. If there is more than one unit available, clients can discover the device 

in a group and exchange references for getting more entertained. In the same time, the device 

should keep a discrete touch. A single client should not feel uncomfortable while using the device. 

Arranging the screens rectangularly is the easiest way to realize it. It is also possible that a child 

uses the device at the same time with one of his parents, which concentrates the children's 

attention even more and grants a longer interaction time for the parents. The screens of the 

Information Point could be arranged like showed in the photo beside. The advantage of a device 

that has only one screen (and is probably only used 

by one person) is that it is much more private and 

the client can work on it's own without feeling 

observed. Feeling comfortable while using a device 

lengthens the duration of the overall session.  If 

one user spends more time with the device it is 

possible that other potential clients have to wait 

until it has finished and a queue will form. A queue 

will harm the client's intention of using the device 

and makes it less attractive.  

 

 

 

5.3. Human computer interaction 

 

Designing a device which is firmly adapted to its environment will not definitely ensure the 

attractiveness factor for the customer. To assure a successful use of the device it is necessary to 

do some research in the field of human-computer interaction. 

Since the theatre wants to have younger visitors the device should have more appeal towards 

younger people. The youth is already used to work with touch-screen since the smartphones – a 

market that has been rapidly expanding for the last 3 years, similarly other gadgets like the new 

iPod, notebooks with touch-screens and other commercial devices. Because the younger people 

would not have big problems using the device, the focus is on the average age of the visitors. 

There are some points which should really be considered when it comes to that segment. These 

possible clients are not very used to the common navigation used on websites and in applications. 

For this reason it will take them a little bit longer to figure out how the device works and how the 

content is arranged.  It could be a challenge for that division of users to understand how many 

information the device embraces and how to reach it. Having a glance at all the touch-screen 

devices that already exist, a lot in common may be seen. They use a lot of pictures for the 

navigation and they come along with brief and on point explanatory. The most used and popular 

Figure 20: Example of a 

combined device 
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operation systems on tablets and smartphones are Android and iOS. These operation systems 

work very well and they are used by millions of people.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

To make the menus easy to navigate, the easiest action would be using different colours for 

different parts of the content, like seen on the right picture. The main goal is that the pages should 

not be full of text and pictures but have distinctive and clear layout. On every page the layout has 

to be the same so the clients will not be confused when using it. The navigation bar should be 

always on the same place, this can be the left side or above the page. The navigation bar has to be 

on every page on the same place with the same layout or there has to be an obvious back-button 

so the users know they can always return to the upper layer.  

A lot of researches convey that users never read the whole text on a page, except when they are 

really interested in the subject displayed.  

 

 

 

 

For this reason a choice can be done, if to place the whole text on one page or just write key 

information with a read more button underneath the text body. In this sense, too much 

information is not displayed on single page and opportunity for those, who are interested in 

further information, is also given. 

Figure 21: Ipad 
Figure 22: Android browser 

Figure 23: Simple web 

page layout 1 

Figure 24: Simple web 

page layout 2 
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On touchscreen devices, familiar today, it is possible to skim through the information or pictures 

on the screen. This way of presenting information is used on smartphones and tablets. Another 

option is to put browsing arrows under the pages or sequence numbers when looking around. 

When thinking about deficient-sighted people there has to be a possibility to help them obtain the 

information: the displayed text may be enlarged using the software application or played back as 

an audio file using integrated speakers which are triggered by a button on the unit. There are also 

some guidelines for the colour-blind. Colour-blindness or colour vision deficiency is the decreased 

ability to perceive differences between some of the colours that others can recognize. The most 

frequent forms of human colour blindness involve difficulties in discriminating red, yellow, and 

green colour. They are collectively referred to as "red–green colour blindness", though the term is 

an over-simplification and is somewhat misleading. Other forms of colour blindness are much 

rarer. They include problems in discriminating blues from yellows, and the rarest forms of all, 

complete colour blindness or monochromic, where one cannot distinguish any colour from grey, 

as in a black-and-white movies or photograph.  

 

 

5.4. Designing the software application, mobile communication and web page synchronization 

 

5.4.1. Design of the software application 

 

Beside the physical design the software is a very important component in keeping the interaction 

intuitive and intelligible. Well developed software may also provide the desire to use it again, add 

to the overall appeal. The same effect brings the communication of the device with mobile devices 

that enter its service area. Another important issue is the web page synchronization that allows an 

easy attendance of the device.   

A group of students of the EPSEVG are working on a project that is similar to the “El Principal”. 

They build an interactive device for the Ricard Cucurella museum of engineering instruments. This 

project group has already gathered ample experience to build a solid device; especially in the field 

of the software design.  

For that interactive device, WordPress, a content management system focused on the creation of 

blogs, is used. It is developed in PHP and MySQL, under the GPL license and modified code. It has a 

lot of plug-ins to adapt to a huge range of costumer’s demands. But, as always, every device has 

distinctive needs and a lot of other programming languages, like C++, Java, HTML, PHP and more 

can be used. Therefore it must be considered which features are desired and further choose the 

most suitable option for this project's specifics. For example: 

 

- If the device should work with every major software platform. (Windows, Linux and   

MacOS)  

 

- Which Internet Browsers (Mozilla Firefox, Google Chrome, Opera, Safari, Internet Explorer 

etc.) it has to run? 
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- The accessibility needed for the device. If it has to work well with disabled people, and 

which kind of disabled people? 

 

- Which multimedia needs it must fulfil? For example, if the device has to talk to help 

disabled or show videos. The IIP of the “EL Principal” also has to offer a virtual tour, that is 

why videos could be essential. 

 

- The security is another important point to take into account. If the kiosk has to manage 

confidential information or not? 

 

             - Budget available for the IIP. 

 

- And finally, the hardware you will use and how it can support them. For example the 

touch screens. You have to take into account the correct resolution for every touch screen: 

in a small mobile phone’s screen or a big IIP’s screen. 

 

The software design has a great influence on the interaction between the customer and the 

computer; but also on the ability to attend the device easily with web page synchronization. It also 

fixes the scope for the mobile communication. 

 

 

5.4.2. Mobile communication

Updating the IIP's range of information in an easy way requires a web page synchronization and 

also the ability to communicate with mobiles in its work environment. When thinking about 

features concerning mobile communication it is a must to take into account that communication 

goes in both ways. Thus, it is important which device is used by potential customer of the theatre, 

because for some of them transferring data may be disabled. 

 

 

Wi-Fi 

 

First, basic and the most important is Wi-Fi as almost every device nowadays is able to create 

connection in one of its standards. Those standards are backward compatible, which means that if 

we apply the newest standard, every device, no matter how new or old, can sustain a connection. 

Naturally, Wi-Fi is highly desired by people with mobile devices and for that reason it will attract 

people to the Interactive Information Point. 

If one would like to use the Internet, web page of the theatre must be visited first. If software of 

the IIP allows that, the theatre's webpage can be set as a default home page, so anyone willing to 

browse the Internet must at least take a look at it before starting the browsing session. 
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Bluetooth 

 

We cannot forget about Bluetooth connection, as it is present in almost every mobile device (apart 

from apple products, where it can be used only partially). Bluetooth may be used simply for 

transferring the information concerning the theatre. Also promotional contests may be organized, 

where some small prize is drawn, or just offering of some entertaining files. That would encourage 

people to unlock their Bluetooth connection when they are near the IIP. 

 

 

Wi-Fi Direct 

 

Wi-Fi Direct is new technology, which in the future may become the main standard of 

communication between devices instead of Bluetooth. It has wider range and faster data 

transmission. Moreover, only one device must have Wi-Fi Direct enabled, the second one only 

needs to have standard Wi-Fi certificate – this allows us to connect to every smart phone and all 

other ‘smart’ mobile devices, even Apple ones. 

 

 

NFC 

 

Near Field Communication (NFC) does not give us as many application by above mentioned means, 

but this is another possibility to transfer data to mobile devices. It is most often used for payments 

because of its high level of security. Its range is very short (max. 0,2m) thus user is forced to 

almost put his device against the IIP. Nevertheless, NFC has become more and more popular 

recently and definitely it is the method we will use to pay with in a next few years. Additionally, 

until the time the IIP is developed, probably a lot of mobile devices will be equipped with NFC chip. 

 

 

QR-Code 

 

Speaking of interaction between mobile and other devices QR-codes can not be omitted. It is 

simply information encoded in set of black and white squares. This method has two big 

advantages – firstly, it is extremely fast.  

Secondly, it was designed to read data from moving objects, so even shaking hands will not 

influence readout in any way. It is also very cheap as no special hardware is required, only QR-

code creating software and display. Information can be read by any mobile device with the reading 

application, which has nowadays become very popular and what is more important, it is free. 
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irDA 

 

This communication is based on infrared light. It implies that to be able to use this protocol, two 

devices must see each other, just like remote control see a TV. irDA was extremely popular at the 

beginning of new millennium, almost every phone was equipped with appropriate receiver. 

Nowadays it is going through many changes, shifting its mobile role to other applications. 

 

 

5.4.3. Web page synchronization 

 

The synchronization of mobile devices is not a big problem because majority of them are able to 

open native version of the web page. The problem is that such page is not always comfortable to 

browse on a small screen. Therefore mobile version of the web page should be adjusted to be 

user-friendlier – bigger buttons, narrower layout etc. 
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6. REQUIREMENTS FOR THE IIP “EL PRINCIPAL” 
 

 

 

As the project is being developed, the contents get more specific. Therefore, in the requirements 

section, it is expected to firmly state, which features should be implemented in the actual product. 

All chosen requirements should be aptly justified, though the decisions may still be a subject of 

change. If some feature is imminently inappropriate, it may be excluded from further 

development.  

 

 

6.1. Distribution 

 

This part of the project mainly focuses on finding exact locations of the IIPs within the Centre Vila 

district of Vilanova i La Geltru. In this section, locations of the IIPs are selected within the areas 

that were sorted out in the features part to have the most potential. The guidelines, which were 

determined from the “state of the art” section and already used in features, are also kept in mind. 

  

In total, four IIP units should be placed in Centre Vila area. One unit will be located indoors and 

three of them outdoors. In this sense, the distribution also sets some requirements to the physical 

shape of an IIP. The distribution and assembly would be solved as a whole, if the information 

desk's design would be modular. The full unit should consist of a simple yet durable outer housing 

which hosts easily fixable inner cell that organizes the hardware. The indoors-located unit consists 

of only the inner cell of the outdoors version. The housing of the IIP, due to location, should be 

able to be implemented as a stand-alone unit and be climate-proof enough to protect its electrical 

hardware. It is considered that the IIP consumes about 1 square meter of area in the places it will 

be implemented to. 

  

The unit that will be placed indoors is set to the entrance hall of theatre “El Principal”. It is 

essential that one IIP which advertises an organization is set up in its home institution. It will help 

to establish the IIP among more frequent theatre visitors, who might give it also further reference. 

It is also appropriate to place the IIPs in the theatre’s entrance hall, because it's a place where 

there are plenty of potential customers and they probably have some free time to spend on using 

the IIP (for an example, before the staging when visitors are gathering). 

 

The three outdoors locations that were chosen were the end of Rambla Principal (on plaza de les 

Neus), carrer del Carme (near the tourist information offices) and plaza de Soler i Carbonell (near 

the crossing of carrer de Manuel Marques and carrer de Josep Llanza) When considering locational 

advantages, all the sites have desired amount of exposure among residents and all the sites are 

more or less in proximity of the home institution. Furthermore, there are numerous school 

institutions in range. Some differences though, within the chosen sites nature, are individually 

distinctive. 
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While plaza de Sant Antoni has some prospective spaces to offer, there could be difficulties in 

doing the same on the other sites.  

Plaza de Soler i Carbonell serves mainly as an extension to the mercat del Centre and can be very 

crowded, especially on weekends. There are also some seasonal open-air events carried out there. 

These aspects are good, because they grant a bigger flow of potential clients near the IIP, but 

when reviewing purely the implementation, the great usage of the plaza itself creates some 

problems. There is a risk that, if the plaza is crowded, then the IIP, if applied to poor location, 

might be isolated by some obstacles, like temporary marketplaces or event stages. That risk is 

minimized though on the spot appointed, because it's separated from the main area of the plaza 

by physical barriers, but in the same time it maintains the locational values of plaza de Soler i 

Carbonell. 

 

  Figure 25: Required outdoor location: plaza de Soler i Carbonell 

 

In plaza de les Neus, the most pleasing solution seems placing the IIP to the perimeter of the plaza 

by Carrer de Sant Gregori, facing the plaza. This spot retains comfortably in distance with the 

Arxiprestal Church of San Antonia Abad, which is a dominative building in this plaza, but it stays in 

context of the peoples flow on Rambla Principal. The place is also furnished with some modern  

benches and lighting posts, which are unified in style with the pavement and low-step stairs in 

front of the church. That layout should be quite suitable for the IIP to fit in the surrounding. 
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       Figure 26: Required outdoor location: plaza de les Neus. 

  

Carrer del Carme was chosen mainly because it's proximity of parc Ribes Roges, and the port of 

Vilanova i la Geltrú. Parc Ribes Roges is a favorable leisure area (especially for residents) and stays 

on the way of the flow of people, who are heading from the central part of the town to the beach, 

or in the other hand, from the port of Vilanova to the centre of the town. In this location, it also 

offers information to tourists who are visiting Vilanova for a vacation. As it is situated across the 

road from tourist information offices, it can also be easily referred by the office workers. 

 

  Figure 27: Required outdoor location: carrer del Carme. 
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6.2. Physical design 

 

As the mechanical design must adapt to handicapped and adolescents. it can be realized with the 

help of a variable height of the monitor, or a movement of the whole upper part of the device. For 

the IIP, the system with rotary movement was chosen, because it is easier to adapt the angle 

between the user and the screen to the client's height. Moreover, it is most suitable solution for 

the wheelchair users. 

  

The mounting consists of two joints that connect the housing and the holder arm. The second joint 

enables the screen to differ the angle to the arm. This avoids a dead-angle between the user and 

the screen, when the reflection of the light is too strong to read something on the screen. The 

chosen feature also ensures best interaction conditions for all kind of users and grants the 

attraction for as big target group as possible. 

  

The device will only consist of a rectangular metal box and mechanics that carry the touch-screen. 

Additionally, a housing made of metal sheet will be added in the outdoor locations. The housing 

can be individually designed for each season or show by using posters. The IIP is autonomous from 

the housing, so it is possible to install one of the devices in a very crowded location, because the 

device without the housing does not need much space. 

 

 

6.3. Human-Computer interaction 

 

As mentioned previously, there are guidelines made up by Jacob Nielsen, a usability-guru. Below, 

the explanation for Nielsen's 10 points, as the requirements, will be found.[24,25] 

 

Visibility of system status: On the screen, there must be a place that shows the users of the IIP 

what is going on. For example when a screen has to load the content, a status-bar will be 

displayed. 

 

Match between system and the real world: To make the use using of the system intuitive, it is 

important that the system matches with the real world. For example, this can be done by making 

active areas of the screen (buttons etc) with a shadow underneath them, which gives more 

attention. The same counts for navigation tabs and icons - matching the design with the real world 

should be kept in mind. 

 

User control and freedom: This part is about giving the users the freedom to go on pages and 

leave them whenever they want to. ‘Home’- or 'Back'- button must be on the same obvious place 

on every page of the system. 

 

Consistency and standards: Every page of the system must be consistent, in sense of design and 

features. The consistency is about using the same words, situations or actions, which have to have 

the same meaning on every page. 
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Recognition rather than recall: The instructions for the use of the system should be visible and 

easily retrievable. Because the users of the system have the potential age of about 50 years (the 

age of average theatre visitor in this case), the developers of the system have to take that well into 

account. All the options and content of the page should be made easily distinctive, to simplify 

switching to another part of information. The navigation has to be constantly visible. 

 

Flexibility and efficiency of use: It should be made possible for the users to reach pages using 

different paths. For an example, if they want some information about the history of the building, 

there should also be some links in the text which refer to the virtual tour. 

 

Aesthetic and minimalist design: Making the pages too elaborate is misleading, because it will 

only cause the clients extra effort in reaching the content. If there is a lot of text for one subject, 

just a summary should be put on the main page. Furthermore, a button with ‘read more’, for 

clients who are interested in getting more information, should be added. Keep it simple! 

 

Help users recognize, diagnose, and recover: If something is going wrong on a page or the action 

the user wants to execute is invalid, the system should give an error message in plain language, 

explaining what the error is about and suggest a solution. This can be done in a pop-up screen that 

gives the users clear feedback. 

 

 

6.4. Software application and mobile synchronization 

 

6.4.1. Software application 

 

In designing the software application to the IIP, a wide range of programming languages and 

operating systems can be used. As the most suitable option for our particular product should be 

chosen, a decision of using Linux as an operating system and Java as a programming language is 

done. 

 

The main reason behind that choice is that Java is a multi-platform language; therefore it works 

perfectly with Linux. Furthermore, a lot of libraries can be added. It has got a large community of 

users and developers and it allows communicating with mobile devices easily.  

 

It can be found in the internet that quite a lot of people use Visual Basic 6 as a programming 

language for kiosks because it is easy and fast to learn and use. That option has been discarded 

because it’s not a multi-platform language, although now there are programs like Momo which 

allow Visual Basic applications to run on Linux. Furthermore in implementing a robust, safe and 

complete kiosk software wise, Java seems to have the most appeal. 
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Moreover, Java is an object-oriented language and has a huge library of functions, as mentioned 

earlier. Visual Basic instead, is not object-oriented (It can work with them, but not define them), 

and its function libraries are limited to those provided by Microsoft. [26-28] 

 

Finally, we have chosen Linux because it is free software. Therefore we can develop our IIP without 

the licence cost and a cut on charges would be also made.  

 

Using Java in Linux will fulfil the IIP's requirements concerning the use of software application: 

 

1. Multimedia needs: Java has got infinite libraries. 

 

2. Security: Java and Linux are resilient. 

 

3. Cost: Both platforms are freeware. 

 

4. Communication: Java is one of the best programming languages to communicate our IIP 

with mobile phones. 

 

5. Hardware:  Java and Linux allow us to connect without problems every kind of hardware 

in the market.[29-32] 

 

 

6.4.2. Mobile synchronization 

 

Bluetooth 

 

If mobile communication is included in an Interactive Information Point, then Bluetooth is a must-

have type of wireless technology standard. However, there will be no point in implementing the 

newest standard considering its specifications. (Figure 28) 

 

Class Range Max transmission speed 

1.2 100 m 0,7 Mb/s 

2.0 10 m 3,1 Mb/s 

3.0 1 m 24 Mb/s 

     Figure 28: Specifications of Bluetooth transmission classes. 

 

Transmission is dependent on different factors; nevertheless near maximum transmission speeds 

may generally be attained. Ranges may also be changed, sometimes even in favour of the user. For 

an example, when implementing a class 1.2 transmitter into class 2.0 transmitter, the first extends 

the second's range. 
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Anyhow, there is no point in implementing Bluetooth 3.0 as its range is extremely small. 

Considered may be only class 1.2 or 2.0, which are well worth being introduced. Clearly, 2.0 has a 

big advantage over 1.2 – speed. 0,7 Mb/s is quite slow rate and may discourage users. 

  

Naturally, the choice of transmission class is also dependent on the software application. First 

question is where to use the 2.0 transmission class. This makes it dependent on another part of 

the project – placing IIP in the town. Secondly, how will the 2.0 class be used? The most possible 

approach would be advertising the theatre by sending leaflets or discount coupons. It is also 

possible to advertise the IIP, using the unit itself. If user with enabled Bluetooth reaches the IIP's 

range, it is asked to accept a connection from the IIP. If the connection is formed, particular 

advertisement or information concerning the theatre will be received. 

 

Taking into account possible applications of the Bluetooth, we may decide to implement Bluetooth 

in first version. The transmission data speed is not really high, however it should not be needed 

also. This type of protocol also provides us with incomparable range – 100m and even more. Circle 

of radius 100m gives significant area of reach of the IIP. Thus, it will be able to attract much more 

people than it would with upper version of Bluetooth 

 

 

NFC 

 

Near Field Communication simply needs a NFC chip. The principal of its work is magnetic induction 

between two loop antennas located within each other's near field. It operates within the globally 

available and unlicensed radio frequency ISM band of 13.56 MHz.  

There are two manners of communicating via NFC – active and passive. In passive mode, one the 

devices initiates communication and by creating magnetic field, also supply second device. In 

active manner, two devices can send and receive signal at the same time and each has its own 

source of power. Naturally, in the project we are interested mostly in second option as NFC chip in 

IIP must change stored data (for passive mode it is impossible) and receiver (user) will process 

received information, what implies also being active. 

Application of such a form of communication mainly depends on if it is really useful in the IIP. 

There is a lot of information, which could be sent, but in this case everything is really in the hands 

of the theatres’ employees. If they are able to deliver leaflets, timetables and other useful 

information rapidly, it might be worth undertaking.  

The range of connection is extremely small. However, it was created to provide communication for 

safe, short distances so at the same time it is also small benefit. Theoretical maximum length 

between devices is 20 cm, but in practice the most often it becomes short – as to 4 cm. Generally, 

devices must be put against each other to ensure connection maintenance. 

The biggest advantage of this protocol is the speed of the whole procedure: creating a connection 

and accepting it. It is fast and highly reliable way to send data – we can obtain wide range of 

speed: 106, 212, 424, 848 or 1228 kbit/s. The difference between those numbers is that the lower 

the data transmission, the better is coding. NFC was createed for mobile payments so coding is 
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 Figure 29: Scheme of the QR code 

very important, but in our case it is practically useless. We will mainly focus on obtaining high 

speed as no private data is send. 

Finally, it is a technology which for sure will be a standard in mobile phones. Of course there are 

already existing devices able to communicate using it. Thus, our main aim is to provide NFC with 

848kbit/s data transmission. 

 

 

QR code 

 

Although the two-dimensional barcode was invented in order to read data from moving devices, it 

plays important role in nowadays advertisement. The reason for that is that it may be placed 

practically everywhere. As it can be read only using mobile device, the barcode which is read once 

stays in devices memory for a long time. Because of that people don’t need to remember what 

was written. 

Quick Response Code's processing and presenting in a readable way is made by an application in 

the mobile device. There are many of them and almost all for free. It makes barcode convertibles 

for every mobile operating system: Android, iOS, Symbian, Blackberry, WebOS, Bada etc. Special 

program is even often pre-installed on some of smart phones. 

Implementing it into device will not be hard as we do not have to write generator from the 

scratch. If possible, a ready-made solution is used. 

There is a wide range of possible sizes of QR codes. However, applications are limited by camera in 

mobile device, so we cannot produce too big codes. The standardized size varies between 21x21 

to 177x177 pixels, where one point (called ‘module’) is black or white square. There is no given 

number which is safe for mobile devices. Nevertheless, with a small mistake margin, it can be 

assumed, that the codes should not exceed 40 modules in width and height. 

In figure 29, the design of a QR code is presented. Some parts of it are fixed, but in this particular 

case, more important is the quiet zone – while displaying, additional space should be granted. 
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 Figure 30: Wi-Fi standards  

A good idea for using QR-codes would be transferring event timetables, actual information about 

shows and additional text-based information.  

Nevertheless, in one code, no more than 200-300 characters can be ciphered. In comparison with 

other communication protocols, the amount of information is limited. Thus, if an user would like 

to receive information from the IIP, it should be as concentrated as possible. It implies that more 

voluminous text, which is presented in the IIP, is created in two versions – longer version for the 

device and a brief version for sending to mobile devices.  

Despite of the fact that it is hard to state the exact speed of data transmission, QR codes are a fast 

solution and do not require much effort from the user. The only steps which need to be done are 

turning on an appropriate application and making the image visible for the mobile devices camera. 

A moment later, the message is decoded and displayed in the device's screen. 

To sum up, QR codes are worth including in the project. Every user of a smart phone or a tablet 

device is able to read them and the process itself is simple and efficient. Implementing of the code 

generator is not difficult as there are various possible open-source solutions. 

 

 

Wi-Fi (Hotspot) 

 

Wi-Fi is a communication protocol, which definitely should be included in the IIP. The attraction, 

which the hotspot gains, is significant and cannot be omitted. 

There are different communication classes, their comparison is presented in figure 30. 

Class Range Max transmission speed 

a 120 m 54 Mb/s 

b 140 m 11 Mb/s 

g 140 m 54 Mb/s 

n 240 m 72,2 Mb/s 

 

 

There are also differences concerning possible applications. However, for typical hotspot, the most 

popular are standards ‘g’ and ‘n’. The best solution would be ‘n’, but in the project, type ‘g’ is used.  

The main reason for that is that this standard is still the most ubiquitous - not only in routers, but 

also in receiving devices. The majority of hotspot software in the moment is specially designed  for 

type ‘g’. Additionally, standard 'g' offers apt range - implementing Wi-Fi ‘n’ is pointless while the 

hotspot users could be too far to notice the IIP. Speed factor is not much weaker and should not 

be crucial as well. 

Wi-Fi Home Page is an interesting solution, which should also be introduced in the device. There 

are programs, which can check the Wi-Fi status constantly and alarm if any problems occur.  

Currently, there is available software to maintain a Wi-Fi hot-spot and as an additional option, it is 

possible to set a home page. Unfortunately, this software was designed especially for public 

hotspots, therefore it is commercial. However, such a program must be implemented and it is 

difficult to create similar software  from the scratch. 
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Wi-Fi Direct 

 

The speed and range of Wi-Fi Direct is exactly the same as chosen Wi-Fi connection class itself, as 

the same chips are used. However, this type of communication will be abandoned in the project. 

The main reason is that it is very fresh standard, and therefore documentation is poorly 

developed. There is also probably no user experience at all – majority of clients would not know 

what it is and how to use it. The same problem is present in the software part – because the weak 

presence of Wi-Fi Direct nowadays, there are not many applications created.  

Additionally, Bluetooth can be used as a replacement of Wi-Fi Direct in many cases. Nevertheless, 

when that project will be developed again, it is possible that Wi-Fi Direct will be much more 

settled.[33] 

 

 

irDA 

 

The range of irDA varies from 0,2m up to 1m and speed obtained is from 2.4 kbit/s to 1 Gbit/s. 

However, mobile devices equipped with infrared would be definitely in the bottom of this range, 

mainly becaues of their age. 

Potentially, this way of communication is really good when applied the newest standards. On the 

other hand, years of brilliance of irDA passed and currently produced mobile device almost never 

contain irDA transmitter. It was successfully substituted by Bluetooth and is needless nowadays. 

Although many potential users would be acquainted with  this technology, it is too old to 

implement. 

 

 

6.5. Requirements conclusions 

 

All things considered, a list of requirements, based on the requirements chapter, has been 

composed: 

 

6.5.1. Req1 (Distribution in the town) 

 

Req1.1: One IIP unit must be placed in the entrance hall of theatre “El Principal”. 

 

Req1.2: One IIP unit with the housing must be placed on Plaza de Les Neus, near the crossing of 

Rambla Principal and carrer de Sant-Gregori. 

 

Req1.3: One IIP unit with the housing must be placed on Plaza de Soler I Carbonell, near the 

crossing of carrer de Manuel Marquez and carrer de Josep Llanza. 

 

Req1.4: One IIP unit with the housing must be placed on carrer del Carme, by the tourist 

information offices. 
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Req1.5: As an alternative location, Plaza de Soler I Gustems, near the crossing of carrer de Sant 

Sebastiá and carrer de l'Almirall Colom, can be used. 

 

Req1.6: As an alternative location, Plaza de la Vila, in front of the town hall, in the gallery, can be 

used. 

 

Req1.7: As an alternative location, Plaza Les Casernes, near the crossing of carrer de la Pastera and 

carrer de d'Olesa de Bonesvalls, can be used. 

 

6.5.2. Req2 (Physical design) 

 

Req2.1: The IIP's design is modular. It consists of the housing- and the IIP-unit. 

 

Req2.2: The whole unit will be built of Cor-Ten A metal sheets. 

 

Req2.3: The housing of the IIP will built of 2mm metal sheet. 

 

Req2.4: The IIP unit will be covered with 1mm metal sheet. 

 

Req2.5: The chassis of the IIP-unit and the base-plates for both units are built of 3mm metal sheet. 

 

Req2.6: The lighting system will be attached to the housing unit. 

 

Req2.7: The touch screen will be attached to the IIP-holder, which is connected with the IIP unit 

using arms. 

 

Req2.8: The arms are built of 3mm metal sheet profiles and covered with 1mm metal sheets. 

 

Req2.9: The rotary movement between the IIP-unit and the arms is solved using bearings. 

 

Req2.10: The fixing of the latitude of the arms (and the screen) is solved using a mechanical 

ratchet cog with a pin, which can be released using a simple electronic release. 

 

Req2.11: The electronic release is activated by a button, which is located in front of one arm. 

 

Req2.12: Rotary movement between the display-holder and the arms is solved using high-frictional 

surfaces in the joint. 

 

Req2.13: High-proofed electric welding is used for joining all components in the housing unit, 

except the inner curved back plate, which is fixed with bolts (10mm) from both ends. 

 

Req2.14: Both units are fixed to the ground using 20mm bolts. 
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Req2.15: Both units are fixed to their base-plates using high proofed electronic welding. 

 

6.5.3. Req3 (Software and Human-Computer Interaction) 

 

Req3.1: Linux will be the operating system used (latest version 11). 

 

Req3.2: Java will be used as the programming language of the software interface. 

 

Req3.3: Java libraries used will be: JDK 1.2 (swing) for the graphic interface, JMF (Java Multimedia 

Framework) for the multimedia content and JSTL (Java Standard Tag Library) for the Multilanguage 

application. 

 

Req3.4: The IDE used will be NetBeans 6.9.1 version. 

 

Req3.5: For the hardware part, we will need a standard Personal Computer with the following 

features: Intel Core 2 duo (2* 2,83 GHz processor), 1GByte DDR2 RAM, 250 GBytes of SATA HDD, 

USB connection ports and Speakers; and vandal proof 17” touch screen. 

 

Req3.6: The system will inform in the main screen about the 6 options in which the theatre’s 

information is distributed. These are: El Principal, Program, Tickets, Gallery, Rental Information 

and Contact Information. 

 

Req3.7: Every button of every option will measure 2 inches. 

 

Req3.8: The first screen let you choose between 3 languages: Català, Castellano and English. 

 

Req3.9: In every screen you will see the theatre’s contact information on the page’s bottom and its 

logo on the page’s upper left corner. 

 

Req3.10: The contact information located on the page’s bottom will be theatre’s physical address, 

web address, phone number, fax and mail address. 

 

Req3.11: In second level screens, the information will be divided in different subsections on the 

page’s top. 

 

Req3.12: Always the first subsection will be the first in be showed when you touch one of the 6 

principal options. 

 

Req3.13: In the second level screens there will have 2 buttons on the left under the theatre’s logo: 

Home and Sending data. 

 

 Req3.13.1: The button Home redirect you to theatre’s main screen. 

 



 45 

Req3.13.2: The button Sending data transfers the data on the body of the screen to a mobile 

device. This can be done through Bluetooth, NFC or a QR-code. 

 

Req3.13.3: When the user touch in the button Sending data transfers, a pop up will appear. 

 

Req3.13.4: In this pop up will appear this text: “Which way do you want to transfer the data 

to a mobile device?” 

 

Req3.13.5: And below that text, there will be 3 options available in order to choose the best 

option: QR-code, NFC and Bluetooth. 

 

Req3.13.6: When QR-code is chosen, a code appears in a pop up window, which can be 

scanned by using any smart phone (An application in the client’s smart phone is needed). 

 

 Req3.13.7: Below those options, there will be an OK button to confirm the election.   

 

Req3.14: Second level screens also will contain, below those two buttons, an advertisement like 

this: “Find us on Facebook and Twitter” with their logos. 

 

Req3.15: In the second level screens, under subsections, there will be two arrows on the right and 

on the left which will allow to the user go back and forward.   

 

Req3.16: In main screen, in the option “El Principal”, theatre’s news, history and collaborations will 

be showed. 

 

Req3.16.1: The person “updater” will update the information contained in the News 

subsection every week. 

 

Req3.16.2: News will have a code, a name, a description, a date, the news’ text and a JPG. 

 

Req3.16.3: In News subsection we can see the week’s news with headlines and with a short 

description.  

 

 Req3.16.4: There will be in the screen as much six news. 

 

 Req3.16.5: Every new will measure 3 inches. 

 

Req3.16.6: Touching a headline, the system will open a new window with more information. 

 

Req3.16.7: News subsection will contain a link to “El Diari de Vilanova” below the headlines.  

 

Req3.16.8: History subsection will contain the theatre’s history with text format and 

theatre’s facade picture.  
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Req3.16.9: All fixed information can be updated at the specified time. The person in charge 

of that will be the “updater”. 

 

Req3.16.10: In Collaborations subsection the content will be companies’ names that 

contribute with “El Principal” and their logos. This information will be shown in a list format. 

 

Req3.17: In main screen, in the option Program, Agenda, Trailers and Archive will be showed. 

 

Req3.17.1: In Agenda subsection, on the top of the body page, the system will display all the 

months in a list format starting with the first month of the current year. 

 

Req3.17.2: When the user enters in Agenda subsection, the first information that he can see 

is referred to the current month. 

 

Req3.17.3: Touching one of these months, a table will appear with the program for that 

month, sorted by Date. 

 

 Req3.17.4: The “updater” will be responsible for updating every month’s program.   

 

Req3.17.5: Every month’s program will be showed in a table with 4 columns: Date, Time 

table, Performance and Location. 

 

 Req3.17.6: Every performance will be in one table’s row. 

 

 Req3.17.7: Every performance will have a code, title, date, start time and duration. 

 

 Req3.17.8: There will be 3 different performances: Lecture/Meeting, Show and Lesson. 

 

 Req3.17.9: A lecture or meeting will be done by a speaker.  

 

 Req3.17.10: A show will have a company, description, trailer, price1, price2 and price3. 

 

 Req3.17.11: A lesson will have a responsible, a description and price. 

 

Req3.17.12: In Trailers subsection the content will be also dynamic, so the “updater” will be 

responsible for changing trailers every month. 

 

Req3.17.13: The trailers will appear in the screen with a title and a small picture, in a list 

format, sorted alphabetically. 

 

 Req3.17.14: Touching in a trailer’s title, a new 10 inches window will be opened. 
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Req3.17.15: In archive subsection the user can find a chronological list with every past 

seasons theatre.  

 

Req3.17.16: Touching in any past season, will appear a table with two columns: performance 

and trailer.  

 

Req3.17.17: In every table’s row there will be a performance. And touching on its trailer, it 

will be showed. 

 

Req3.18: In main screen, in the option Tickets, Office Hours and Prices will be showed. 

 

Req3.18.1: In Office Hours subsection there will be information, in text format, related to 

when and how the user can buy the tickets.  

 

Req3.18.2: This information will be the office hours of the theatre and information about 

TelEntrada. 

 

Req3.18.3: In Prices subsection will appear a table with two columns: Performance and Price 

(€). 

 

Req3.18.4: There will be different prices’ discounts: Carnet Jove discounts, Student discounts 

and Senior discounts. 

 

Req3.19: In main screen, in the option Gallery, Pictures and Virtual tour will be showed. 

 

Req3.19.1: In Pictures subsection there will be theatre’s pictures and performance pictures. 

 

Req3.19.2: This content is very dynamic, so the “updater” will be in charge of update them, 

at least, every month. 

 

 Req3.19.3: At maximum there will be 20 available pictures at the same time. 

 

Req3.19.4: In the page’s centre will appear the selected picture, which will measure 8 inches. 

 

Req3.19.5: The others 19 pictures (or less) will appear on the page’s bottom in small size (1 

inch) like a list. 

 

Req3.19.6:  In the list only will appear 5 pictures (in the screen). To see more of them you 

have to scroll with arrows (right and left). 

 

 Req3.19.7: Every picture will have an identification code, name JPG and capture date. 
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Req3.19.8: In Virtual tour subsection you can see, and interact also with a virtual tour of “El 

Principal”. 

 

 Req3.19.9: The Virtual tour will measure 8 inches. 

 

Req3.19.10: The user can take an interactive tour around the theatre touching the touch 

screen. 

 

Req3.20: In main screen, in the option Rental information, Technical Information will be showed. 

 

Req3.20.1: In Technical Information subsection the content is also fixed. This information is 

about how the theatre looks (stage, rooms…). 

 

Req3.20.2: Also there will be information about the technical equipment of “El Principal” in 

list format.  

 

Req3.21: In main screen, in the option Contact information, How to get there and Staff 

information will be showed. 

 

Req3.21.1: In How to get there subsection there will be the information needed to get there 

by car and basic contact information (the same that in page’s bottom). 

 

Req3.21.2: Also there will be a sitemap, it will measure 5 inches, to help the user to get 

there. 

 

 Req3.21.3: Touching in the sitemap, it will appear in a new 8 inches window. 

 

Req3.21.4: In Staff information subsection you can see an alphabetical list with company’s 

position of every theatre’s worker and his name and surname.  

 

Req3.22: The device is accessible for people who are disabled, for example in a wheelchair; they 

are able to change the height of the screen. 

 

Req3.23: For the people who have hearing problems the videos must have subtitles if there are 

spoken words in it. 

 

Req3.24: The ideal response time for the device will be 0.5 second. 

 

Req3.25: The sessions’ maximum duration will be 10 minutes. 

 

Req3.26: The colors are chosen because they give you the ambiance of a theatre. The chairs and 

the carpet and the curtains are most of the time red and the small things are yellow or gold.  
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Req3.27: The easy interface is chosen because of the average age of the visitors of the theatre and 

also because of children, because they can be the future visitors of the theatre.  

 

Req3.28: Also because the people who are searching for information want it quick and don’t want 

to look for it.  

 

 

6.5.4. Req4 (Mobile communication) 

 

Req4.1: Bluetooth protocol. 

 

 Req4.1.1: Class 1.2 will be used. 

 

 Req4.1.2: Hardware: Bluetooth usb dongle or BLUEADVERTextend. 

 

 Req4.1.3: Software: JSR 82 Bluetooth API and OBEX API. 

 

Req4.2: QR codes. 

 

Req4.2.1: software: Google Chart API or Maestro.  

 

Req4.3: Wi-Fi standard 'g'. 

 

Req4.3.1: Hardware: WRT54GL Wireless-G Broadband Router. 

 

Req4.3.2: Software: free version of hotspot system software.  

 

Req4.4: Near Field Communication (NFC) 

 

Req4.4.1: Hardware: depending on the availability and retail sales. (i.e. NXP PN533 chip). 

 

 Req4.4.2: Software: libnfc – free library for NFC purposes. 

 

Req4.5: Use of all predefined communication protocols. 

 

Req4.6: Wi-Fi is constantly working and providing internet for mobile devices. 

 

Req4.7: If Wi-Fi is used by the client, Theatre’s webpage is displayed as the homepage of the 

connection. 

 

Req4.8: The NFC chip's location must be marked on the IIP-unit. 
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7. DESIGN OF THE IIP 
 

 
 
Design part is very self-explanatory. It is the most ‘practical’ part of the project – we have given 

requirements and on this base we can go further – without focusing on theory that much. 

 

 

7.1. Physical device 

 

7.1.1. Mechanism 

 

The IIP is placed at a public place. Because of this it should be usable by a broad spectrum of 

different clients. Looking at a touch screen in a too small angle makes the content of the screen 

invisible. This is caused by reflection of the light.  

For this reason two possible rotation movements are installed: (1) the connection between the 

device chassis and the arms; (2) the rotary movement of the screen in relation to the arms.  

 

The main objective of the mechanics is the possibility of fixing the height and the angle of the 

screen without any loss in accessibility. To achieve this goal, two different mechanisms were 

chosen. 

 

The two arms are connected with one axis that reaches through the whole device chassis. In the 

inside of the chassis a ratchet cog is fixed on the axis.  

These three parts -two arms and ratchet cog are mounted with heat shrinking. A pin that sticks in 

the cog enables only one spinning direction-upward moving of the screen. If the user wants to 

lower the screen, one has to push a button at the front that unlocks the pin and the screen can be 

moved down.  

Releasing the button pushes (with the help of a spring) the pin back into the cog and locks the 

spinning again to the same direction. The pin is released by a simple electronic circuit and is 

mounted very stable at the housing of the IIP. The downward-moving still has a weak point, 

because if the user presses the button to release the pin the weight of the screen (4kg) and also 

the weight of the arms push the screen down. This is very dangerous for children and handicapped 

people because they are maybe not able to hold the screen. In this case the screen would “crash” 

down and could injure the user.  

To avoid this, the bearing of the axis at both sides consists of high-friction material. This material 

slows down the movement and ensures a smooth adaptation of the height.  

The same mechanism was chosen for fixing the screen rotation using the high-friction materials 

(comparable with the screen mounting of a laptop).  

 

The connection pins of the screen and the arms are pinned in shafts, and both are made of 

material that has high friction on the surface. This enables each user to adapt the screen to its 
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individual needs and the friction avoids the further movement of the screen because of its own 

weight or environmental effects like wind. 

 

For the friction parts in shafts and bearings some different polymers are usable (Polyurethane, 

etc.). This mechanism is also free of maintenance because of the low number of short way 

movements the arms and the screen are strained with. Deviating the screen offers the user a 

maximum of 1468.4 mm and a minimum of 914,4 mm. 

 

 

7.1.2. Physical design  

 

The outer housing is designed to be produced with as minimal production steps and rugged 

components as possible. Therefore, the housing consists of bent corroded metal sheet called Cor-

Ten A (thickness 2mm) and a solid metal ground plate (thickness 3mm). 

 

The use of corroded metal sheet is especially in areas nearby the sea very useful because it is very 

protective against atmospheric influences such as wind and water.  

 

The bent housing can be produced in two pieces which are welded together with high proofing. In 

this sense, there is no isolation needed in the backside of the device, where lighting and 

communication devices are located. Finalizing with the topping of the housing the curved part, 

that also holds an opening (hermetically covered with plexi-glass). The plexi-glass top adds a gate 

for the lighting what increases the attraction of the device. The height of the housing is 3000 mm 

and the ground area requires less than half of an ellipse with the width of 920 mm and the high of 

621,38 mm. In the profile view the housing reminds of a big “T” which is used as a symbol for the 

theatre. (Annex 1:  IIP_combined)  

 

Moreover, a curved metal sheet is inserted on the inside of the housing. This metal sheet also 

protects the back part and the device from environmental influences. It also decreases the forces 

the wind impacts to the static of the device. Some extra drill holes are included in this plate, for 

lighting the interior (with same lights that give the device the light effect seen from outside and 

natural ventilation against excessive moisture.  

The curved metal offers enough space for lamps and their mounting and electric wires. The 

installation of Antennas on this metal sheet is not planned because that would decrease the 

autonomy of the IIP. (Annex 2:  Innerplate_combined) 

 

The housing is installed on the pavement with 4 bolts. The holes for the bolts are located on the 

base plate in a lip which extends over the housing's radius. 
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Annex 7: Whole IIP; related to human   

( height: 180 cm) 

The IIP itself consists of a chassis (1270x520x250 mm) that includes all the technical components, 

which make the system work. This part also consists of metal sheet but thinner than the outer one 

(1mm). The IIP-chassis is, like the housing, welded together with a ground plate (920x446.75x30 

mm). The ground plate consists of the part of the ellipse of the housing's ground plate and scales 

down from 920.00 mm to 811.60 mm in width. Mounting holes in the ground plate, on both sides 

of the device fix the device on the ground; 

autonomously from the housing. (Annex 3:  IIP) 

  

All welded parts are hand-welded. The inside 

includes a rack with four plates that are fixed in 

bars at all four edges. This rack offers stack 

space for the electrical hardware that is 

required in the IIP. On the third level there are 

slots. Behind these slots the speakers are 

installed. The speakers can be activated by a 

button in the front. (Annex 4: rack) 

The arms, which hold the screen are built of 

metal sheet profiles (3 mm) and with cover 

plates (1 mm) to hide the bearing. The cover 

plates (Annex 5: lid_arm) are fixed with a “click-

system”. The connection between the arms and 

the screen is realized with a “box” where the 

screen is put in. the box has pins on both sides – 

connection points with the arms. The pins are 

mounted in the front pivots of the arms using high-

friction material. The feeding wires for the screen are 

located in the inside of the pin, arms and axis until they end in the inside of the chassis. (Annex 7: 

arm;  Annex 6: TFT_holder) 
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7.2. Graphical User Interface, software and hardware required by software 

 

In this moment we have to decide the main task of our project, the design. Specifically, for the 

software design, we have thought about how will look the main screen of the IIP, also the next 

screens, and in how many levels we will split the content of our IIP. 

Taking into account the inputs from Human-Computer interaction part, the contents of the main 

screen are 6 principal menus: El Principal, Program, Tickets, Gallery, Rental information and 

Contact Info. The whole idea is presented in the figure below. 

 
 

 

 

 

Figure 31: Content of the IIP 
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7.2.1. Screens description 

 

In this subsection we will explain how will look the screens. 

 

 

 
 

 

 

 

Above you can see start screen, main menu. There are 6 main sections user can choose: 

El Principal, Program, Tickets, Gallery, Rental Information and Contact Information. At the bottom, 

as in the other screens, there is contact information concerning the theatre, in the top right corner 

user can easily change the language of the interface and, like in every screen, in the top left corner 

appear theatre’s logo. 

Figure 32: Main Screen 
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Here is the basic layout of every option. At the top is the title of section and at the bottom contact 

information. On the left there is a ‘Home’ button which allows to go to the main screen, ‘Sending 

data’ button for transferring the data to mobile devices (described later in this document) and  an 

advertisement like this: “Find us on Facebook and Twitter” with their logos. At the top there are 

tabs for subsections and two arrows on the right and on the left which will allow to the user go 

back and forward.   

 

 

     Figure 33: Title Screen 
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This is how sample screen looks like – section El Principal and subsection News. Other subsections 

are History and Collaborations. In History subsection the user can find the theatre’s history and all 

its reform and also a picture of the theatre’s facade. And in Collaborations subsection there will be 

information about theatre’s sponsors.  

 Figure 34: El Principal Screen 
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Above another example – screen from Program section and Agenda subsection. User can choose 

which month to check, simply by touching on it. Other subsections are Trailers and Archive. In 

Archive the user will find all the last theatre’s seasons with their corresponding trailers and in 

Trailers subsection there will be the trailers from the current performances.  

 

 Figure 35: Program Screen 
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In Tickets option, in the subsection “Office Hours” the user can find how to buy the theatre tickets 

and in the other subsection “Prices” the user can find their prices. The content of this Tickets 

option is only informative. The device will not send tickets. 

 

 Figure 36: Tickets Screen 
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In IIP’s gallery there will be many pictures and user can browse them by touching the arrows on 

the right and left side or simply by touching one of the visible photos. Other subsection is Virtual 

tour, where the user can do a virtual tour through the theatre. 

 

 

 Figure 37: Gallery Screen 
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Rental Information screen will display the technical information about the theatre. With technical 

information we mean information about the stage, the rooms, the technical equipment, etc. This 

section is especially interesting for people who want to rent the theatre. 

 

 Figure 38: Rental Information Screen 
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This is screen from Contact information – including information ‘how to get there’ where by 

’there’ we mean El Principal. There will be a small map and touching on it, it will appear in a bigger 

new window, so that everyone can easy reach the theatre. Other subsection of the Contact 

information is Staff information where the user will find the names and pictures from every 

theatre’s worker. 

 

 Figure 39: Contact Information Screen 
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This pop-up appears when someone touches ‘Sending data’ button. If one chooses QR-code, 

there appears code which can be scanned using any smart phone. Appropriate application is 

needed – then it is enough to open it and aim your camera at the code. After choosing NFC, 

user should press phone against the indicated point of IIP and desired information will be 

transferred. Sending by Bluetooth is the most popular. If anyone wants to communicate via it, 

he or she must enable Bluetooth in mobile device and accept incoming connection from IIP. 

 

After having presented the different screens of our device, with the objective to make an easy 

explanation and help the reader to understand how he can use our system, we have done a 

diagram to explain the distribution of the information in the device and how the user can browse 

through the system.  The blue arrows show how the user can move between different subsections 

only touching the subsection’s name. The black arrows between subsections mean that the user 

can pass to the next or previous section touching the arrows that appears in every second level 

screens. And, finally, the orange arrows show that in every moment the user can come back to the 

device’s main screen. We only have put the orange and blue arrows in the first menu, but, of 

course, is the same for the six options. 

 

 

 

      Figure 40: Pop-Up Screen 
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Subsections Main Screen 

Agenda Trailers Archive 

Office Hours Prices 

Pictures Virtual Tour 

Technical Information 

Staff Information How to get there 

El Principal 

Program 

Gallery 

Tickets 

Rental 

Information 

Contact 

Information 

News Collaborations History 

Arrows’ Legend 
                
    First subsection showed 

                

   Button “Next” 

                

   Button “Back” 

                

   Button “Home” 

                

   Moving through 

subsections  

 Figure 41: How to browse through the system 
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7.2.2. Specification 

 

Like in every project, when you want to design the software part, before start with the 

programming part, you have to do the specification part: Conceptual Diagram and Use Cases. 

 

 

7.2.2.1. Conceptual Diagram 

 

In the Conceptual Diagram below, we have represented the different classes, with their attributes, 

that we need to develop the IIP’s software. These are four: 

- El Principal: It’s a singleton were we will save all the fixed information. 

- News 

- Performance: This class includes three kinds of performances: lecture/meeting, show and 

lesson. 

- Picture 

The two purple classes are for the future work. For our IIP they are not necessary, but in the 

future, if we want our IIP can also sell tickets, we will need to save information about every show’s 

session and information about its tickets. 

 

To understand this diagram is quite easy. The lines between classes are relations between them 

and the arrows above them indicate the direction of these relations. For instance, the relation 

between “News” and “El Principal” is called belong to and the direction is from “News” to “El 

Principal”. It means that one “New” can, or cannot (that is why we have put 0…1), belong to “El 

Principal”. And, in the opposite direction, “El Principal” can be, or not, related a lot of “News” 

(That is why we have put *). The same situation happens with the relation between “New” and 

“Performance”, therefore we have put the instruction OR between these two relations (“New” – 

“El Principal” and “New” – “Performance”).    

With the big arrow between “Performance” and its three divisions, we mean that a performance 

has to be classified in one of these three kinds of performances, so, they are performance’s 

subclasses. 
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 Figure 42: Conceptual Diagram 
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7.2.2.2. Use Cases: 

 

Use cases are a description of steps or actions between the user (also called actor) and the system. 

They help developers determine which features to implement and how resolve errors (alternative 

course). Every use case is related to different requirements; therefore, in the use case’s subsection 

“Requirements”, we refer requirements of the last section, section 6. 

In all of our use cases the actor will be the “updater”. The updater will be a person who will be in 

charge of create, maintain and modify the IIP’s content.   

 

In Use Cases subsection we have put the six principal functions that our IIP must support. These 

are: 

 

- Create Principal 

- Create Picture 

- Create News 

- Create Performance 

- Modify News 

- Modify Picture 
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Create Principal 
 
 

Use Case:  
Create Principal 

Actors: Updater and System 

Purpose: Create Principal Singleton 

Description: 
Create Principal with all its attributes in the 
system. 

Requirements: 

Req3.16.1, Req3.16.2, Req3.16.4, Req3.14.7, 
Req3.11.7, Req3.11.9, Req3.13.1, Req3.13.2, 
Req3.13.4. 

Typical course of events 

UPDATER SYSTEM 

1. The updater introduces the theatre’s NIF. 
 
 
 
3. If the NIF doesn’t exist, the updater 
introduces the other theatre’s attributes: 
Staff, Map, Telephone, Fax, E-Mail, Address, 
Virtual Tour, History, Collaborations, Office 
Hours, C. Jove Discounts, Student Discounts, 
Senior Discounts. 
 

 
2. The system checks if this NIF doesn’t exist 
in data base. 
 
 
 
 
 
 
 
4. The system checks that every attribute is 
ok and if they are ok, it creates the Principal 
singleton. 

Alternative course 

2. If the NIF exists in data base, the system will send updater a message: “This NIF already 
exists.” and the process finish. 
 
4. If attributes are not correct, the system will send updater a message: “Incorrect 
attributes. Please, try again.” And updater will come back to step 3. 
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Create Picture 
 
 

Use Case: 
Create Picture 

Actors: Updater and System 

Purpose: 
Create a new picture in the system. 

Description: 

To save a new picture with its attributes in 
the system. 

Requirements: Req3.14.1, Req3.14.2, Req3.14.7. 

Typical course of events 

UPDATER SYSTEM 

1. The updater introduces the picture’s 
Code. 
 
 
3. If the Code doesn’t exist, the updater 
introduces the other picture’s attributes: 
Jpg, Date, Type and Available.  
 

 
 
2. The system checks if this Code doesn’t 
exist in data base. 
 
 
 
 
4. The system checks that every attribute is 
ok and if they are ok, it creates the new 
picture. 

Alternative course 

2. If the Code exists in data base, the system will send updater a message: “This Code 
already exists.” and the process finish. 
 
4. If attributes are not correct, the system will send updater a message: “Incorrect 
attributes. Please, try again.” And updater will come back to step 3. 
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Create News 
 
 

Use Case: 
Create News 

Actors: Updater and System 

Purpose: Create News in the system. 

Description: 

To save News with its attributes in the 
system. 

Requirements: Req3.11.1, Req3.11.2. 

Typical course of events 

UPDATER SYSTEM 

1. The updater introduces the news’ Code. 
 
 
3. If the Code doesn’t exist, the updater 
introduces the other news’ attributes: Name, 
Description, Date, Text, JPG and Available.  
 
 

 
2. The system checks if this Code doesn’t 
exist in data base. 
 
 
 
 
4. The system checks that every attribute is 
ok and if they are ok, it creates the new 
News. 

Alternative course 

2. If the Code exists in data base, the system will send updater a message: “This Code 
already exists.” and the process finish. 
 
4. If attributes are not correct, the system will send updater a message: “Incorrect 
attributes. Please, try again.” And updater will come back to step 3. 

 
 



 70 

Create Performance 
 
 

Use Case: Create Performance 

Actors: Updater and System 

Purpose: 

Create a new performance in the system. 
And this performance can be: 
Lecture/Meeting, Show or Lesson. 

Description: 
To save the new performance with its 
attributes in the system. 

Requirements: 
Req3.12.7, Req3.12.8, Req3.12.9, 

Req3.12.10, Req3.12.11. 

Typical course of events 

UPDATER SYSTEM 

1. The updater introduces the performance’s 
Code. 
 
 
3. If the Code doesn’t exist, the updater 
introduces the other performance’s 
attributes: Title, Date, Start time and 
Duration.  
 
 
 
 
5. The updater chooses what kind of 
performance it is (lecture/meeting, show or 
lesson) and he introduces its attributes. 
 
 

 
 
2. The system checks if this Code doesn’t 
exist in data base. 
 
 
 
 
4. The system checks that every attribute is 
ok and if they are ok, it asks updater about 
what kind of performance it is. 
 
 
 
 
6. The system checks that every attribute is 
ok and if they are ok, it creates the new 
performance classify in one of those three 
kinds of performances. 

Alternative course 

2. If the Code exists in data base, the system will send updater a message: “This Code 
already exists.” And the process finish. 
 
4. If attributes are not correct, the system will send updater a message: “Incorrect 
attributes. Please, try again.” And updater will come back to step 3. 
 
6. If attributes are not correct, the system will send updater a message: “Incorrect 
attributes. Please, try again.” And updater will come back to step 5. 
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Modify News 
 
 

Use Case: 
Modify News 

Actors: Updater and System 

Purpose: Modify the News' attribute “Available”. 

Description: 

Putting the attribute “Available” in “Yes” or 
“Not” the updater can decide which news 
want the IIP display in News' subsection. 

Requirements: Req3.11.1 

Typical course of events 

UPDATER SYSTEM 

1. The updater introduces the news’ Code he 
wants to modify. 
 
 
 
 
 
 
 
 
4. The updater chooses “Yes”. 

 
 
2. The system checks if the Code already 
exists in the data base. 
 
3. If the code exists in data base, the system 
will send updater a message: “This new is 
(not) available. Do you want modify this 
new?” with the options: “Yes” or “Not”. 
 
 
5. The system modifies the “Available” 
attribute to “Not” (“Yes”). 

Alternative course 

2. If the code doesn’t exist, the system will send updater a message: “This Code doesn’t 
exist.” And the process finish. 
 
4. If the updater chooses “Not” the process finish.   
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Modify Picture 
 
 

Use Case: 
Modify Picture 

Actors: Updater and System 

Purpose: Modify the Picture's attribute “Available”. 

Description: 

Putting the attribute “Available” in “Yes” or 
“Not” the updater can decide which pictures 
want the IIP display in Pictures' subsection. 

Requirements: Req3.14.2, Req3.14.3. 

Typical course of events 

UPDATER SYSTEM 

1. The updater introduces the picture’s Code 
he wants to modify. 
 
 
 
 
 
 
 
 
4. The updater chooses “Yes”. 

 
 
2. The system checks if the Code already 
exists in the data base. 
 
3. If the code exists in data base, the system 
will send updater a message: “This picture is 
(not) available. Do you want modify this 
picture?” with the options: “Yes” or “Not”. 
 
 
5. The system modifies the “Available” 
attribute to “Not” (“Yes”). 

Alternative course 

2. If the code doesn’t exist, the system will send updater a message: “This Code doesn’t 
exist.” And the process finish. 
 
4. If the updater chooses “Not” the process finish.   
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7.2.3. Mobile communication 

 

Exact design solutions for mobile communication are presented below. It is important that they 

cooperate with Linux and are open source projects, so there are no legal issues with implementing 

them into IIP. 

 

 

Hotspot 

 

In general it is advised to use commercial projects as high security ready-for-work solution is 

provided. Probably the most popular and easy to use provider is 

Hotspotsystem[33].  

The system does not require any computer, the whole software 

can be installed on appropriate router. The best device for that 

purpose is Linksys Wireless-G Broadband WRT54GL router. It 

enables installing outer software and is widely used in hotspots. 

Router uses class ‘g’ Wi-Fi standard. 

The Hotspotsystem homepage requires registration and then 

allows to create a hotspot. In setup, the  user is able to choose 

what the home (splash) page. After founding, using webpage, 

the routers state might be monitored in real time, as presented 

in Figure 44. 

 Figure 43: Linksys Wireless-G 

Broadband WRT54GL router 
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 Figure 44: Monitoring hotspot state 

 
 

 

 

It is possible to observe how many persons logged in, how much traffic is created and how much 

time was spent online. If needed, restrictions might be introduced, such as limited traffic. 

System checks if router works properly every hour  – the owner will be notified by e-mail, assuring 

that the hotspot will work properly. 

 

 

QR codes 

 

QR codes may be generated in three ways. First is using ready-to-go on-line generator,  second is 

Application Programming Inter interface for creating wide variety of charts and codes – Chart API  

and finally, using a offline program.  
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 Figure 45: BLUEADVERTextend 

 Figure 46: NXP NFC chip 

The most efficient way is using online generator. Important is that author of the webpage allows 

to use it also for commercial use.  

Sparqcode.com is a good solution for the required purposes. There are no difficulties in applying it 

to a commercial project. If a desired message is entered for ciphering, a ready code and also an 

HTML code for displaying it is generated.  It dynamically adjusts the size of the QR code, making 

the barcode as small as possible. 

This solution is online-based, what makes it even more multi-platform and easy to implement. 

 

 

Bluetooth 

 

For Bluetooth communication the best solution would be JSR 82 Bluetooth API and OBEX (Object 

Exchange Protocol) API. It is Application Programming Interface 

for Java and is able to communicate with majority of devices, 

which can be integrated to Bluetooth environment.  

Concerning Bluetooth, we should also think about antenna, 

which is able to send any information. The best would be a 

professional solution for this purpose - BLUEADVERTextend 

(Figure 37). 

The power of this device is 100mW and its reach often exceeds 

100m. It is highly durable – operates properly in temperatures 

between -40°C and 85°C. The adapter meets  the projects needs 

as it also cooperates with many operating systems e.g. 

Linux Ubuntu – it cooperates with computer via USB 2.0, 

which is in the moment the most popular type of USB port. 

 

 

NFC 

 

For programming concerning Near Field Communication the 

most suitable will be project from Libnfc [libnfc.org]. It provides 

the first free NFC Software Development Kit and Programmers 

Application Programming License under the GNU Lesser General 

Public License. It supports all hardware based on NXP PN53x 

NFC Controller chip and morerover, there is no problem with 

Linux compatiblity.  

There is a wide variety of NXP PN53x NFC chips, but the main 

matter is data transmission speed. Comparison of the chips 

can be seen see in the Figure 47. 
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 Figure 47: Comparison of NFC chips 

 
 

 

The operating distance is exactly the same, the only difference is the transmission speed, which is 

the same for two possible chips – PN532 and PN533. Their size and temperature sensitivity is also 

exactly the same. The main difference and the advantage of PN 533 is that it requires less energy 

and can be supplied using USB. This is the reason, why NXP PN 533 is the final choice. 
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8. SOCIO-ECONOMIC ASPECTS 
 

 

 

The project’s aim is to create a unique and innovative product; therefore the IIP is created using 

contemporary solutions. Furthermore, the socio-economic aspects are crucial, as the projects 

commercial success relies mainly in its optimum cost. In this section, the approximate costs to 

design and create an IIP are calculated. 

 

 

8.1. Working hours 

 

The total working hours consist of design working hours and production (engineering) working 

hours. 

 

Type of work Estimated hours (h) Salary (€/h) Cost (€) 

Physical Design 60 56 3360 

Physical Production 25 37 925 

Software Design 100 60 6000 

Software Production 250 35 8750 

Total  19035 

 

 

 

8.2. Materials for physical design 

 

As the constructional material, Cor-Ten A metal sheets are used. 

The average price of Cor-Ten A in Europe is approximately 2.05 € per kg. 

 

Thickness of 

metal sheet (mm) 

Amount needed 

(m2) 

Weight per 

square meter 

(kg/m2) 

Price per kilogram 

( €/kg) 

Approximate cost 

of material (€) 

1 mm 2,7 7,85 2,05 44 

2 mm 6,2 15,7 2,05 200 

3 mm 1,2 23,55 2,05 58 

Total (one unit)  302 
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8.3. Devices 

 

Since the software platforms and -libraries used to create the user interface; Java, Linux and 

NetBeans; are free of charge for developers, then only a PC for software design and input/output 

appliances for the IIP unit are needed. 

 

Device Description Price (€) 

Standard PC  500 

Speakers  70 

Touch Screen 17”  580 

Wi-Fi: WRT54GL Wireless-G 

Broadband Router 

Software – A free of charge solution for maintaining a 

hotspot. 
50 

NFC 

NFC chip – the most popular company is NXP 

semiconductors. Although one sample chip's fixed 

price is 2.65€, there may be a problem to provide them 

in retail amount. If there would be any problem with 

the retail amounts, another company should be 

deputed, but the cost of the NFC chips will probably 

not be very big. (not more than 30€) 

There are free libraries for programming the chip, so 

overall cost does not increase due to software 

developing. 

30 

QR-codes 
The generating process of QR-codes is based on free 

software solutions, no hardware is required. 
0 

Bluetooth 

The most affordable solution is a simple USB Bluetooth 

dongle, their retail prices start from 5€. The best 

device would be “BLUEADVERTextend”, the price is  

approximately 103€ 

Software for Bluetooth may be created using free 

appropriate Java library. 

103 

Total  1333 

 

 

8.4. Final cost for one IIP 

 

 

Cost type Price (€) 

Working hours 19035 

Materials for physical design 302 

Devices for software design 1333 

Grand Total  20670 
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9. CONCLUSIONS AND FUTURE WORK 
 

 

  

9.1. Conclusions 

 

There are generally countless possibilities to design an Interactive Information Point. Hence, in 

order to meet the theatre's particular expectations, it was necessary to develop some guidelines 

that help to concentrate the working process. The guidelines, which were developed, demand that 

the physical and software design offer as much accessibility as possible to serve a broad crowd of 

potential clients. 

 

The main benefit of the device (from the theatre's viewpoint) is that the IIP will attract more 

younger visitors, as the well settled contingent of frequent visitors now is somewhat mature. 

Therefore, modern physical design was chosen. The motif which was used for the physical design 

is based on an elliptical ground plate that is divided into two parts: first piece is welded together 

with the housing-unit, the second with the IIP-unit. 

 

With the height of 3 meters, the housing of the IIP could not be overlooked. The profile view lets 

the spectator think of a “T” which is a symbol of the theatre in general. In the top, there is a gate 

covered with plexi-glass for lighting effect in the dark. The lighting is mounted in the housing's 

interior, on a curved metal sheet behind the IIP. 

 

The IIP-unit itself is autonomous, not connected with the housing and mounted separately. This 

enables using only the IIP-unit inside the theatre, where the housing is not needed. All the 

technical parts that are needed for the functioning of the IIP are located in a rack, in the inside the 

IIP-unit. The IIP-unit has two arms, which connect the touch-screen flexibly with the IIP-unit, that 

are fixed with the help of a central axis. A ratchet cog is fixed on the axis that controls the height 

of the screen. The ratchet is blocked by a pin in one spinning direction and can be released by a 

button in the front. The arms have a second connection system: a pin joint system, which enables 

rotating of the screen (to avoid reflections). That joint is used to couple the touch-screen holder 

and the mechanical arms. The junction is solved using high-friction surfaces, which limits the 

movement of the screen to a preferred position.  

  

For creating the user-interface design, the input from Human-Computer Interaction part was taken 

into account. The IIP’s menu-tree was done using only three levels, to simplify the using 

maximally. The whole information concerning the theatre was split in six main menus: El Principal, 

Program, Tickets, Gallery, Rental Information and Contact Information. Inside submenus, the 

information is aptly divided into tabs. Navigation between the tabs is done using arrows. 

  

As our main goal is to encourage young people to visit the theatre via the IIP, communication with 

modern mobile devices is also introduced. Because IIP works as a hotspot, it will attract clients 
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from desired age groups near it by offering a free Wi-Fi hotspot. Bluetooth advertisement makes 

the information point furthermore noticeable for people who use this way of communication 

daily. For transferring the desired data from the IIP to a smart phone or tablet device, user may 

equally utilize Near Field Communication (NFC), QR codes or Bluetooth, making the IIP usable by a 

broad spectrum of mobile devices.   

  

The distribution of the IIP in the town of Vilanova i la Geltrú was also studied. The most crowded 

locations and meeting points of the youth were looked for. The device's features were also kept in 

mind when choosing the fitting sites. The research section proved that a single device is not 

sufficient to cover all the appealing locations in the whole town. Thus, four units will be installed in 

the Centre Vila area: three are located outdoors, the fourth in the theatre's entrance hall. 

  

The three outdoor locations are Plaza de les Neus (in the end of Rambla Principal), Carrer del 

Carme (near the tourist information offices) and Plaza de Soler i Carbonell. These sites have 

numerous local advantages and are in proximity of the home institution. Furthermore, there are 

several schools and youth facilities near the spots, so the device will likely gain the attention of 

adolescents. The device, which will be installed in the theatre, will only consist of the IIP-unit, as 

no housing is needed indoors. This location was chosen, because the theatre's visitors are 

potential users who have free time to spend before and in between the shows. 

  

 

9.2. Future Work 

 

As future prospective in the physical design, an appropriate simulation of maximum tension that 

could be absorbed is needed to proof the chosen characteristics of the welds and bolts. 

Furthermore, as these finite constructional drawings for the production phase of the device should 

be done. The SolidWorks model and files must be used for creating the factory worksheets, 

although they may be modified, when any constructional failures are revealed. Specific plan of the 

electrical wiring, lighting and source wires have to be also completed. The user-interface 

concerned, the software must be programmed using predetermined platforms and libraries, which 

can be found from the requirements section of this project. Also, in a future, it would be a good 

idea that the device can sell and print tickets, add some languages like German and French to the 

device and that it would have an option that lets blind users to hear every text display on the 

screen. 
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