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Abstract 

 
Social events, promoted in print media using posters, flyers and 

banners often fail to attract an audience because we frequently forget the 
details of the event when we pass-by the promotion on the street. Smaller 

venues or artists often rely on low-cost, street-level marketing campaigns 
in areas of high foot traffic areas to develop interest in an event. These 

venues or artist are often without a budget for online marketing or have a 
target demographic outside the typical Social Media consumer which makes 

attracting an audience difficult. 

 
This project aimed to solve the problem of storing and reminding the 

user of upcoming events, advertised in print media, by developing a mobile 
app to automatically identify and event information from an image taken by 

the user. The project is an N-tier system comprising: a front-end using 
AngularJS, Ionic and Cordova; a cloud Firebase database to store the user's 

registration and logon credentials; Google Vision API to automatically 
segment and identify event information and the Google Calendar API to 

store and remind the user of upcoming events. The project was managed 
using the Agile Development methodology Scrum. The challenge of this 

project was in developing a solution to automatically and reliably identify 
event information from print media which often contains a wide variety of 

layouts, orientations, font types, colours and contrast variations between 
the information and any graphics present. In addition, the solution needed 

to understand the semantics of the text relating to the event name and 

location. The development frameworks and APIs chosen were unfamiliar to 
the team but were used because of their technical suitability and their 

ongoing and increasing popularity in the industry.  
 

Functional testing was based on a set of over 50 test images. Testing 
concluded that the solution retrieves date and time information 

consistently, however, more work is required to successfully segment and 
recognise event location and title. User Experience (UX) was measured in a 

cross-sectional survey of 75 participants. The results were positive and are 
discussed here. 

 
Keywords: Mobile App – Computer Vision - Image Processing - Cloud 

Processing – N-Tier – Social Event Tracking - Calendar 
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Chapter 1: Introduction 
 

In the 21st century we are surrounded by many events that occur 

around us. Events ranging from activities like children's schools, school 

concerts, meetings with teachers, sport games but also events in our 

community, like Christmas markets, vintage markets, and concert of local 

bands. We also have large scale events featuring famous artists and 

celebrities; football and rugby teams; theatre events, comedies, ballet, and 

music of all genres. We are surrounded by activities but how can we 

remember to do things like arrange and co-ordinate our schedules to attend 

these events? How can we be first to buy tickets? How can we ensure we 

arrive on time to be in the front line of the performance for the athletes, 

bands, comedians and all that we enjoy. 

 

This project is aims to create an application that solves the issues 

relating to an event and organising to one’s schedule to attend the event. 

The application will allow us to photograph a poster, automatically detect 

and identify the relevant the information relevant to the event on the poster 

(i.e. time, location) and then all a reminder to our calendar. Furthermore, 

a user can not only photograph an event poster or advertisement, but they 

can also apply the same recognition to a screen shot or an image received 

via WhatsApp or some other source. The process of detection and calendar 

event generation makes it possible to view the scanned event in the 

calendar as a reminder. This will help a user to plan and organise their 

schedule. This application helps to solve at least one of the problems of 

forgetfulness and information overload in the busy day to day life of the 

average user. Improving the likelihood of a user attending an event may 

also provide a positive boost for smaller local events, that is, the type of 

events that are interesting enough to go to but not large enough (e.g. a 

Queen concert) to occupy our headspace and be automatically and regularly 

called to mind (e.g. “I can’t wait, it’s only another X days until the 

concert!”). 

 

This project will be realised using a combination of a front-end hybrid-

native app running on the users mobile device, a backend service to process 

the submitted image and retrieve event specific information, a second 

backend service to take this information and add to the users calendar (e.g. 

a Google Calendar event). The development of the front-end UI will be 

designed so that the user navigates intuitively, quickly and efficiently to 

their goal. It will indicate at all stages what stage in the process the user is 

at. When developing this interface, we will consider users of all ages since 



 5 

the event attending demographic is not normally limited to young adults, 

children or any one age range. We have decided to use common 

navigational iconography, page layouts, and status notifications found in 

popular Android and iOS apps to piggy-back on the user’s in-built familiarity 

with the same.  

 

The importance of developing a mobile app according to (Redbytes, 

2019) is that “mobile apps make our lives easy, in a few seconds, we can 

purchase any item from food, clothes, medicines, pay bills and so on”. This 

app “creates an interaction between  customer - solutions - and business, 

helping millions of people all around the world, people can have instant 

access to information anywhere in just a few seconds”. Mobile apps are 

designed for a very specific purpose. The typical app does not normally offer 

a wide suite of functions. It normally is created to allow the user access to 

a specific service, to solve a problem, or to save time and cost in our 

personal lives or in business.  

 

A part of our proposal is to develop an application using an existing 

3rd party, in our case, a machine learning (ML) service used to perform 

automatic  image segmentation API.  One reviewed source describes an API 

as "a set of functions and procedures allowing the creation of applications 

that access the features and data of an application or other services" 

(OPENVPN, 2019). Based on many networked 3rd party APIs allow the 

developer to access components that deliver functionality, or information, 

from a remote server of site (BBVA, 2018). The same source (BBVA, 2018) 

points out that robust, scalable and secure APIs help in terms of data 

transmission, storage, transformation and data mining. Relying on well-

known, stable, and well-documented 3rd party APIs allow a business to grow 

faster and more consistently by producing software that is highly 

performant, richly featured, responsive, and at a price point which is 

attractive to potential customers. 

 

1.1 Problem Area / Innovation Area 

 

People of Dublin can connect and interact in a real way, offline, 

through social and cultural activities that are announced on posters placed 

on the walls of coffee shops and restaurants around the city. Publicity 

advertising or the announcement of events through posters has a high 

impact and reaches a mobile audience with a very high frequency in a 24-

hour period which allows a high rate of participation in announced events. 
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This ultimately leads to a real social interaction that creates new, and 

reinforces existing, interpersonal relationships in society. 

 

Simpson (2017) mentions that a person receives between 4,000 and 

10,000 ads per day. With this high volume it is easy to overlook the events 

or activities that are really of interest.  This can trigger a low index of social 

interaction. Puch (2013) pointed out that society is hyperconnected and a 

bombardment of information at each moment can cause one to suffer from 

short-term memory loss, that is to say that many of the announcements of 

normally interesting activities or events go unnoticed or unattended 

because they are forgotten until the end of the day. 

 

In response to this problem our project proposes to develop an 

application that allows people to remember the activities they identified as 

important, during their day, leading them to a real connection with their 

social environment through participation at concerts, plays, fairs, and other 

forms of announced activities. The application which we intend to develop 

over the coming months will normally consist of a user scanning information 

from a poster announcing an event. This information will then be 

automatically segmented and recognised using machine learning to identify 

the event related information. From this process the app will automatically 

allow the user to add a Google calendar event and receive one or more 

reminders near the date of the event in question. 

 

1.1.2 Marketing as context 

 

Back in the seventeenth century after the invention of the printing 

press, traditional marketing is born, which becomes the main ally and great 

tool of commercial development at that time Johnson (2010).  Over time, 

marketing has not only served to sell a product or service but also to 

promote all kinds of activities which eventually become a sale because you 

want to make people attend or participate in a certain event or activity. 

 

Thanks to the advancement of "Information and Communication 

Technologies." ICT, has moved to a new style of marketing, the so-called 

'digital'. In the decade of the '90s is when the banners of ads on the web 

begin to appear then at the end of this same decade with the appearance 

of search engines such as Google and Yahoo is that they start taking out 

ads and making sales transactions, already from 2000 and onwards with 

the emergence and growth of social networks such as Facebook, Instagram, 
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YouTube, among others is that the term Digital Marketing is positioned 

globally. 

 

But even with all the evolution of the internet and the wide range of 

social networks, the announcement of posters and banners in public spaces 

continues to have an influence on the target audience of each sector, be it 

the one of services, sales, shows or cultural activities to be promoted in our 

city. In some cafes, restaurants or shops we still see the ad stuck on the 

walls just like in the ‘old times’. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  Image 1. Show poster advertising on a wall on the street. 

 

 

 

 

 

 

Image 2. Show poster advertising in a coffee shop. 
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1.1.3 Social contribution  

 

After an exhaustive analysis and search between the use of posters 

and marketing within it, we conclude that traditional marketing is still in 

force and that it is still a useful tool when selling or promoting a product or 

activity (in this case sociocultural activities). But and there is perhaps a 

disadvantage during our busy society, our "fleeting" and short-term 

memory, due to the multiple activities and the constant bombardment of 

publicity we receive daily. 

 

In an article in Forbes Magazine, Jon Simpson mentions that a person 

receives between 4,000 and 10,000 ads per day! With this figure we can 

skip the events or activities that really matter to us as in our case it 

happened with a particular event that we wanted to attend, we saw the 

announcement in a cartel we took the photo to remember it when we 

arrived home or when we had “more time” to review the tickets and the 

schedule, but that photograph was archived in our cell phone gallery, hence 

the need to have a tool that identifies said activity and reminds us to attend 

the event of our interest and not forget what we thought was important 

during the day regarding sociocultural activities that allow us to interact 

outside our mobile device. 

 

According to Codeluppi (2007) the role of advertising is to serve as a 

bridge between technology and the market as we show on  (Figure 1). For 

our part, what we want is rather to invest or change that scheme a bit and 

use technology as a bridge between advertising and the market or target 

audience as (Figure 2) shows. All of this with the aim that people have a 

tool that reminds them of those activities that they identified as important 

throughout the day, and therefore in this way they can interact in the 

'offline' world. 

TECHNOLOGY 

TARGET 

ADVERTISING 

 

Figure 1. Technology as a bridge between the target and the advertising. 
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1.2 Problem Solution 

 

In today’s busy time, we miss out on many of the important events 

in our day to day life. Increased stress, lifestyle, busy schedules all 

contribute to reduced attention span and forgetfulness. Some of the events 

we forget could turn out to be vital for our career growth or an appropriate 

change, but we miss out on them due to insufficient or inappropriate 

advertising methods. Many of the small-scale events are advertised on 

notice boards, billboards, leaflets etc. Most of the times they go unnoticed, 

or we might forget about them later due to our busy schedule even though 

originally, we would have wanted to go for the event. Our application could 

prove to be a solution for this problem. With the use of this application once 

we capture the image of the events we are interested in or get a screenshot 

or download information and later upload it into the application it will 

automatically get  linked and stored in the google calendar and also give a 

reminder of the same. The application also has an option to capture the 

images through it which would automatically link it with the calendar. This 

would help in planning out one’s schedule and prioritising. It also indirectly 

boosts the event traffic thus giving a positive outcome to the same. 

Figure 2. Marketing Process. 

ADVERTISING 
POSTERS 

TECHNOLOGY 
THE WALL APP 

TARGET 

PEOPLE 
MANAGE TO 

CONNECT 
‘OFFLINE’ 
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1.3 Project Goals 

 

Given all the previous research that were done to enclose the main 

goal of this project, the goal will be to automate the process of generating 

a calendar event from scanned event print media. A sub-component of this 

goal will be to efficiently and accurately identify the relevant event 

information on a submitted poster image.   

 

According to Google, (Quora, 2019) the Google Lens is defined as “an 

AI-powered technology that uses your smartphone camera and deep 

machine learning to not only detect an object but understand what it detects 

and offer actions based on what it sees”. The Google calendar API will be 

used to manage the identified and interesting events. The API allows users 

to display, create and modify calendar events as well as work with many 

other calendar-related objects, or access controls. Google (2019b) 

mentions that “a Cloud Vision API allows developers to easily integrate 

vision detection features within applications, including image labelling, face 

and landmark detection, optical character recognition (OCR), and tagging 

of explicit content”. By merging Cloud Vision API, the Google calendar API, 

with an intuitive, minimalist, and familiar UI design this application will aim 

to integrate the required 3rd party APIs to deliver the functional 

requirements that we have identified. The UI will lead the user through a 

clear and simple set of steps which will also allow the user to add, modify 

and manage events that have already been added to the calendar. Before 

the application is deployed a strategy will be defined to optimise the apps 

positioning on the App Store. Rilind (2019) defines App Store Optimisation 

(ASO) as “encompassing the methods, techniques, and levers through 

which a mobile application can appear in the first positions of the results 

when a mobile user performs an application search” and includes 

“automatization of this task by using the new app tools”. 

 

1.4 Project Objectives 

 

1.4.1 Main Objective  

 

The App will be able to enable users to store, edit, delete, manage 

their own events by capture and translate a picture of any print media 

announcement. The system will allow users, to take a picture of any image 

with text, or poster that display any information of an upcoming event in 

order to read, process, and store the data as main function; the system will 
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have as a main core two APIs, they will help to extract the data from the 

picture after that the system will be able to store the new information in 

the calendar, specially design for the app, to keep track of them, also the 

user will have the option to manage, erase and delete any unwanted events. 

The system will display the user a list of all the events that previously were 

created and display to the user upcoming events depending on the 

notification preferences specified by the user within the app settings 

section. 

 

1.4.2 Specific Objectives  

 

• Adopt the Scrum agile development methodology to break-up the 

project into a set of well-described backlog tasks. To create sprints to 

group and define a set of sprint tasks to periodically deliver a 

minimum viable product (MVP). To adopt a “planning poker” 

technique to more accurately estimate the time to complete the tasks 

listed in each sprint. To assign sprint tasks to each team member and 

meet weekly in a 10 to 15-minute stand-up sprint meeting to identify 

tasks completed, tasks stalled, and barriers to progress. 

 

• Prototype, refine, and develop a UI interface based on the functional 

requirements of the app. Ensure that the UX and UI is in line with 

clearly defined user personas for the application. The personas will be 

defined based on user research, focusing on understanding user 

behavior, wants, needs, pain points and motivations. The personas 

will be refined further through actual observation techniques and 

target market surveys. 

 

• To research, develop a proof-of-concept, and finally implement 

services required by the application using the 3rd party APIs 

mentioned earlier in this document. These are the machine learning, 

Google authentication, Google Vision, and Google calendar APIs. 

 

• Define coding standards including naming conventions, 

documentation standards and a mechanism to store and support 

collaborative development of the codebase for the application. This 

will most likely include the use of GitHub and GitPod. 

 

• Identify and deploy a Continuous Integration (CI) system within 

GitHub to automatically run unit tests on all new code (and associated 

tests) stored in the repository. This will allow us to detect bug related 

https://www.usability.gov/what-and-why/user-research.html
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issues with the codebase and notify the teams members associated 

with developing the problematic components.  

 

• Identify a set of target users and conduct user acceptance tests as 

soon as a minimum viable product is available in Semester 2. Obtain 

structured feedback from the target users, review and prioritize this 

feedback and use in the sprints from that point forward.  

 

• Ensure that the application is clearly branded and attractive in terms 

of color schema, usability, functionality and follows best practice UI 

and UX design principles, including those of universal design. 

 

• Research and define a strategy to accomplish App Store Optimization 

(ASO) prior to release of the application. 

 

Chapter 2: Project Requirements  
 

Creation of a mobile application: The Wall is a mobile application that 

used a computer vision to enable and identify information from a digital 

image and store social events of daily life. Offering the user the opportunity 

to jump in from an old-fashion way to record and memorize street events, 

to bring users the opportunity to use an App to manages and control 

information of their events in life.  

2.1 Resource Requirements 

 

People: 5   

 Project manager  

 Business Analyst 

 UX/UI 

 Frontend Developer 

 Backend Developer 

 

2.2 Technologies: 

 

HTML5 - Used to display data to the user on the browser, as it will be a 

web app application. All the visual structure will be based on that technology 

on MDN (2019b).  
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CSS3 - Used to stylise specific parts of the UI of the app, making it 

personalised on our own style using reference from MDN (2019a) and 

W3schools (2019). This will obviously include use of Bootstrap. 

 

JavaScript – Used to make our application on the client-side using Angular. 

The client-side will communicate with the server-side functionality using 

ExpressJS to route incoming client information and CRUD related requests 

and responses to/from a NodeJS component. This component will allow 

authentication through Google OAuth, use of Google Calendar and use of 

either Google or IBMs machine learning API, which performs image 

segmentation related processing. 

 

Firebase – This will most likely be the database used to store usage 

statistics and user’s information, along with user preferences specified on 

the client-side including Google Gmail account username. Ideally, we would 

like to use a 3rd party service to host our application code, database 

functionality, and provide user analytics and security. We consider to use 

Firebase because this platform contributes to the growth of the app, all the 

data from a new user who decided register will be stored in Firebase that 

allows the synchronization and storage of the data, it also provides 

authentication services for the backed. 

  

Framework 

 

Ionic - Ionic is a JavaScript-based framework for the development of 

mobile applications. It is a Cross-platform that allows using languages such 

as HTML5, CSS, and JavaScript. We decided to use Ionic because enables 

the creation of a hybrid app, it is also an open source that allows a browser 

test it is also provide the ability to developing User Interface interaction. 

 

Angular – Provides a variety of components to be used in the mobile app 

development. As it is a hybrid technology, we can deploy the app for both 

iOS and android devices. Angular will require us to learn and develop using 

TypeScript. The advantages of using Angular is that we can use HTML 

languages and to extend with other components, it also allows us to create 

dependency injection that helps to automatically write some basic 

structures. 

 

Cordova - We  used Cordova because recognize the same principles of the 

previous framework and the same languages like HTML5 CCS3 and 

JavaScript, and it brings a variety of plugin and libraries that contribute to 
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the development of web apps in Android and IOS. 

  

APIS 

Google Vision API  

Google Calendar  

 

IDEs 

Visual Studio Code  

 

Agile Tools 

Scrumwise – http://www.scrumwise.com 

 

Diagrams tools 

Lucidchart - https://www.lucidchart.com/ 

Visual Paradigm - https://www.visual-paradigm.com/  

 

Repository 

Github - https://github.com/  

 

2.3 Architecture 

2.3.1 REST Architecture 

 

At the beginning of this millennium, the launch of the ‘new’ REST 

(Representational State Transfer) system as a protocol for exchanging and 

manipulating data on Internet servers completely changed the development 

of software. Today, 20 years later, almost every company or application has 

a REST API for business creation.   

 

According to Fielding (2000) who is considered the father of the HTTP 

specification and one of the international benchmarks in everything related 

to Network Architecture, “REST style is an abstraction of the architectural 

elements within a distributed hypermedia system. REST ignores the details 

of component implementation and protocol syntax in order to focus on the 

roles of components, the constraints upon their interaction with other 

components, and their interpretation of significant data elements. It 

encompasses the fundamental constraints upon components, connectors, 

and data that define the basis of the Web architecture, and thus the essence 

of its behaviour as a network-based application”.  

 

https://www.lucidchart.com/
https://www.visual-paradigm.com/
https://github.com/
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Therefore, we can say that REST is an architecture designed around 

representing real world objects as resources that can be passed to from a 

service.  It makes use of HTTP as the way of transporting these resources 

between the service and any client that wants to talk to it. 

 

 

 

 

 

 

 

 

 

 

 
Figure 3. REST Architecture 

 

In the (figure 3) that we elaborated and according to what was 

mentioned above and according to BBVA (2016) when they mentions that 

REST is any interface between systems (Server / Client) that uses HTTP to 

obtain data or generate operations on that data in all possible formats, like 

XML and JSON. 

 

HTTP provides verbs, a human readable way to tell the service what you 

want to do with a resource.  According to Chakray (2017) these methods 

to handle resources are: 

• GET – query and read resources. 

• POST – create resources. 

• PUT – edit resources.  

• DELETE – delete resources. 

• PATCH – edit specific parts of a resource. 

 

The main ones we will use are GET and POST.  GET means, as expected, 

that we want to retrieve resources from a service.  And POST means we 

want to send resources to a service (to be stored). 

 

With REST the client is always the one to send the HTTP request.  So, a 

client will do a POST to the server with resource A, and that resource will 

be created on the server.  Later the client can do a GET, asking for resource 

A back and the server will return it then.  Reason why a server would never 

send a POST request to a client. 

 

CLIENT 

message 
XML/JSON 

SERVER 

message 
XML/JSON 

HTTP 

HTTP 
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Rescuing everything mentioned above, REST has pretty much become 

the default way that applications talk to their back end.  The mobile app will 

have a HTTP client, and the server will define the REST API in something 

like a swagger document which lets the client know what API’s are available 

on the service.  REST will always have an API. 

 

2.3.2 REST vs SOAP 

 

For the development of web services there are two fundamental 

technologies which are SOAP and REST. Currently, it is being concluded that 

SOAP is too complicated, that is why REST-based Web Services are 

beginning to be used, which is ideal for displaying massive amounts of data. 

 

Monus (2020) offers us a comparison we can see in (table 1) with the 

main differences between SOAP and REST. 

 

 SOAP REST 

Meaning Simple Object Access 

Protocol. 

Representational State 

Transfer. 

Design Standardized protocol 

with pre-defined rules to 

follow. 

Architectural style with 

loose guidelines and 

recommendations. 

Approach Function-driven (data 

available as services, 

e.g. “getUser”). 

Data-driven (data available 

as resources, e.g. “user”). 

Caching API calls cannot be 

cached. 

API calls can be cached. 

Security WS-Security with SSL 

support.  Built-in ACID 

compliance. 

Supports HTTPS and SSL. 

Performance Requires more 

bandwidth and 

computing power. 

Requires fewer resources. 

Message 

format 

Only works with XML 

formats. 

Plain text, HTML, JSON, 

YAML, and others. 

Transfer 

Protocol(s) 

http, SMTP, UDP, and 

others. 

Only HTTP.  

Recommended 

for 

Enterprise apps, high-

security apps, 

distributed environment, 

Public APIs for web 

services, mobile services, 

social networks.  
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financial services, 

payment gateways, 

telecommunication 

services. 

Advantages High security, 

standardized, 

extensibility. 

Scalability, better 

performance, browser-

friendliness, flexibility. 

Disadvantages Poorer performance, 

more complexity, less 

flexibility. 

Less security, not suitable 

for distributed 

environments.  
 

Table 1. Main differences between REST and SOAP. 

 

Chapter 3: Project scope 
 

3.1 System requirements 

 

 According to (Wikipedia, 2011a), Functional requirements explain 

what has to be done by identifying the necessary task, action or activity 

that must be accomplished. Functional requirements analysis will be used 

as the top level functions for functional analysis. (Wikipedia, 2011a) Non-

functional requirements are requirements that specify criteria that can be 

used to judge the operation of a system, rather than specific behaviours.  

 

 All requirements are identified during the initial stages of the 

development process. It is a specification of what must be implemented, 

how the system will behave. The use of scenarios is of great help for the 

identification of the requirements, as it provides a big picture of what the 

developer needs to implement based on the user needs. (Wikipedia, 

2011a). 

  

 Functional: 

  Registers users in database (cloud free database) 

  Authenticate users 

  Update / Delete user status / profile 

  Access user device camera, photo gallery and calendar 

  Take photos 

  Send photo to the Google API 

  Add photo to device calendar / Google Calendar 
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 Non-Functional: 

  Access to the internet 

  Available storage space in the device 

  Permission to access Google Calendar 

  Permission to access user’s device camera 

 

3.2 Machine Learning 

 

Machine Learning (ML) is a type of Artificial Intelligence (AI). In 

Machine Learning the computers can learn and make decisions like the 

same way human brains do based on Robinson (2017).  The technology is 

comprised of data consumption, algorithmic study, analytical model 

training, and building & predicting outcomes. ML has transformed the way 

most of the world's industries function, including financial, agriculture, real 

estate, science, manufacturing, shipping, healthcare, business, 

transportation, and commerce sectors. 

 

Culbertson (2019) mentioned that Machine Learning technology can 

be applied for various functions that developers may want to provide, 

including facial recognition, fraud detection, language identification and 

translation, contextual awareness, financial service, video analysis, 

autonomous robot, machine & car operations, conversation and speech 

patterns, text analysis, semantics, and even drawing.  

 

According to Rapid (2020)  ML is become so popular in a small period 

of time because its reducing human effort and expense. In our application 

we need to store data from image so here we are planning to use existing 

ML service. Many companies like Google, Microsoft, IBM, etc. are providing 

ML API services. Some of the important and popular services are image 

detection and data extraction from an image. We could use images from 

our gallery, or we can use a camera to take a photo.  Here we are going to 

use Google cloud vision API service provided by Google based on Nelson 

(2018). 

 

3.2 Database  

 

Database design is crucial to identify what type of data needs to be 

stored and how it should be. The database tables represent the entities of 

the system, which are the model classes in an object-oriented approach. 
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Cloud-Free Database: 

 

Our database functions work in a database cloud computing platform, 

the database is a provided as-a-service. The advantages to use is that it 

offer scalability and high availability for the data, it will also make the 

software-stack transparent to the user, instead of consuming our data 

server we will use a cloud-free service provided by Google. 

 

For the sign-in we will use the direct database provided from Facebook 

and Google, users will not storage their personal information in any server, 

all the data will be held by a 3rd party service on a cloud service. 

 

The internal data for the calendar will storage in Google Calendar 

directly and each user has their own right to manage, delete, modify their 

own data. It will also have the possibility to store the data in his own device 

consuming his own personal device. 

 

The idea is to give the power and the total right to the user to manage 

their owns data on the way that they prefer, we won’t own the right for the 

data, each user will manage his own personal information in the way that 

they like it. 

 

This will prevent that user lost their information or them information 

will share with external sources in terms of security. Users will have access 

to their data anywhere and anytime, online, and offline, under any 

circumstance, backup and restoring is provide from the cloud service. 

 

One of our objectives using this type of database is to give the user 

full control of their data and its handling in the safest and most satisfactory 

way. 

 

3.4 Development 

3.4.1 App Design 

 

Frontend  

 

Sign in / Sign up page this will be the very first page the user will see when 

he/she opens the app. 

They can either sign in if they already have an account or sign up to create 

an account using Google log in of Facebook log in. 



 20 

Home Page – Menu 

 

Once the user is logged in, he/she will see the home page, which displays 

the functionalities of the system, what the user can do. Events page this 

section shows the events that the user has in their profile. 

   

View Profile 

 

Here the user can see details about account, events. 

 

Edit profile 

 

Here the user can update details about account. 

 

Backend 

 

Database implementation 

 

The implementation of the database is using a cloud free provided by Google 

and Firebase. 

 

Login Session  

 

Register  

 

A user can register an account directly on the app, adding full name, email, 

password. The information will be stored in Firebase. 

 

Google:  

 

The integration of Google sign in allow user to use their own  Google 

account, a user can use the same account that already uses with Gmail, 

Play, or other Google service. The advantage of using is that is a secure way 

to authenticate accounts on the system, also users can also be connecting 

automatically with their own Google Calendar. 

 

Facebook:  

 

We also integrated another way of sign in using a Facebook Account which 

allows an easy way to login, a user can automatically personalize their 

profile as it brings all the data from their Facebook account, like name, last 
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name, profile picture, etc. It also allows the potential of sharing information 

from the app. 

 

The benefit of applying this way of sign in on the app is a user can create 

an account easily without creating a new account a new password, etc. 

From the development part, we can have access to user information, and a 

user can easily share the information from the app to different platforms. 

   

3.4.2 API Connection 

 

For this project, we are going to use Google Vision API for retrieving 

data from an image and using the text by the API to automatically create 

and then suggest the calendar event for the user. 

    

The goal is to send a picture of an event, which contains text data 

about its location, date and time, to the google API. The API will read the 

file and send us back a JSON file, containing all the text read from that 

image. The app will then get that data and will identify what is the location, 

the date and the time of that event. If everything succeeds, the app will 

save the event onto the user calendar. (Google, 2019c). 

 

Google Cloud Vision API 

 

The Google cloud vision API will help developers to understand the 

content of an image by encapsulating powerful ML models in a simple way 

to use REST and RPC APIs. It quickly classifies image into many different 

categories, it will detect individual objects and faces within the images and 

also it will find and read printed words contained within the images. We can 

build metadata in our image catalogue, moderate offensive content, or 

enable new marketing scenarios through image sentiment analysis. 

Programmable Web (2016) highlight that the features provided by Google 

cloud vision API are label detection, explicit content detection, logo 

detection, landmark detection, optical character recognition, face detection, 

image attributes, web detection, integrated REST API.  

 

This application programming interface uses machine learning 

models, the propose of the API is to read and images and recognize them 

in different categories, it also allows detection of text, handwritten, objects, 

faces, etc. Using the AutoML Vision simply scan an image and capture the 

information that we like. The benefit of using this API is that it allows us to 

deploy fast and with a high level of accuracy, to classify the information as 
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we prefer it works in real-time action based on local data, it also supports 

different edges devices. Another benefit of using Google vison in the app is 

that it uses OCR to detect text within images in more than 50 languages 

and various types of file types, also detect and classify the location on the 

image. 

 

Google Calendar API 

 

The integration of Google calendar through the app brings a view of 

the events that a person stored. The advantages of using are that Google 

calendar provides a repository for Android, it also provides a remote server 

for storing the information, users will be able to see their events through a 

Gmail account. 

 

3.5 Software Engineering 

  

Front-end and Back-end 

  

To understand a little what the back-end is first it is good to know 

what the Front-end is and how these two are related to the proper 

performance of a mobile application. 

  

The Front-end of an app is the part that the user sees and touches. It 

includes images, buttons, menus, transitions and other elements that form 

part of the application. These elements are unable to function on their own, 

and it is here when the back-end intervenes, giving life to everything 

mentioned above. 

  

Murillo (2012) mentions Ignacio Barrera's words to get a better idea 

of the importance of Back-end, “The solid work of a well-built back-end is 

key for a good front-end experience. You can design the most beautifully 

crafted app; you can have the most innovative mobile business idea. But in 

the end, if the foundation of your app does not work, the application will be 

a failure, and your users will quickly uninstall it from their devices”. 
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Figure 10. Back end and Front End. 

 

Chapter 4: Project Management 

4.1 Summary Gantt chart for research 

 

Gantt Chart for Schedule: 

 

This schedule shows the main activities per week for the first period of the 

development process of the project from October to December 2019. 

 

 
Figure 11. Schedule Activities, Semester 1. 

 

Gantt Chart Table Activities: 

 

Gantt Chart of Activities assigned per person, that shows the start date and 

the end date with a description of the task. It also displays the duration 
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time and the percentages of the progress. From period of mid- September 

to December 2019. 

 

 
Figure 12. Gantt Chart, Semester 1. 

 

4.2 Scrum Methodology 

 

Below we describe in detail how the development process was during 

the second semester of the project which includes the Scrum methodology, 

for this phase we used Scrumwise tool. 

 

The strategy was based on breaking down the project into a backlog 

of tasks so any new task/activity that takes time for a team member will be 

added to the backlog. 

 

At the end of each sprint we will meet to review the last sprint which 

will include discussing any ways we can improve how we work, decide on 

the output for the next sprint, decide on the backlog items to be included 

in the next sprint, define how long each task will take in man-hours, assign 

the tasks for the next sprint to the team members, add any new 

items/functions/bugs/activities to the backlog. 

 

Each sprint will (ideally) be the same time length of either 1 or 2 

weeks. Having the same length sprints allows us to see how fast/slow we 

are working by allowing us to compare equal length sprints. 
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Each sprint will produce something that was can test/evaluate/review. 

Eventually, each sprint will produce something that we can show the 

"product owner". 

 

It is important that each team member regularly updates the 

taskboard when a task changes from planning, in progress etc as this allows 

us all to see the progress of the project. 

 

All messages and discussions about the project (features, bugs, ideas, 

other comments) should be posted in Scrumwise in the chat (for informal 

discussion) or the message board (for ideas, suggestions, bugs, requests). 

 

The core idea is to create a backlog of tasks that is as accurate as we 

can make it (including functionality/bugs/requests, etc). We assign tasks as 

fairly as possible. We take as much care as possible to decide how long a 

task will take. This is the hardest part so, for some tasks, we might need to 

get an average value based on more than 1 member of the team. 

 

The development was based on these main points: 

 

• We complete the project in fixed length sprints. 

• We regularly update the task board 

• We meet every week to discuss what have we done, what are the 

issues, what have we to do next.  

• Weekly meeting (except for sprint planning/review) should take no 

more than 30 minutes. 

 

All non-trivial (planning, bugs, feature requests, issues) messages 

related to the project are sent through Scumwise - otherwise we have lots 

of messages over many different platforms, like Basecamp, WhatsApp. 

 

Including Easter, we have about 9-10 weeks to complete the project. 

This should work out at about 5-6 sprints (where each is 2 weeks in length) 

in total. We will quickly get used to using this process and it will give us lots 

to talk about when we present our project at the end of the semester. 
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4.3 Definition of Backlog Item 

 

  

        BACKLOG ITEMS 

 

 

Scrum 

Management/Upd

ate: 

 

This tag was created for tasks that relate to managing 

and updating Scrumwise. For tasks that relate to 

meeting as a group, or sub-group, and reviewing the 

plans for the next stage of the project. To assign work 

to members of the team. 

 

 

 

Meeting: 

 

This tag was used for tasks that relate to meeting as a 

group, or sub-group, and planning sprints, allocating 

tasks, and playing planning poker (to estimate the time 

needed for the tasks  to be included in the next sprint). 

 

 

 

Paper Prototype: 

 

This tag was used for tasks that are related to creating 

the wireframe prototype which illustrates how the 

product will look, what functions will be available, and 

how menu transitions and notifications will appear. 

 

 

 

Proof-of-Concept: 

 

This tag was used for tasks that relate to writing small 

chunks of code, or single pages of a UI design in order 

to test if our approach is correct (i.e. have we chosen 

the correct technology). 

 

 

Implementation: 

 

This tag was created for tasks that relate to writing the 

source code or implementing any database or project 

resources for the project. 

 

 

Documentation – 

Code: 

 

This tag was for tasks that relate to writing 

documentation within the source code (e.g. for classes, 

methods, database scripts etc). 

 

 

 

 

This tag was created for tasks that relate to generating 

documentation for the project submission and 

presentation (e.g. creating Prezi/PowerPoint, 

rehearsing presentations, writing final reports etc.). 
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Documentation - 

Project & 

Presentation: 

 

 

 

Deployment: 

 

Tag for tasks that relate to deploy the app (or 

components of the app) to the internet. For example, 

when you deploy/upload your database to Firebase, or 

the NodeJS code to Heroku. 

 

 

UX / UI 

Development: 

 

Tag used for the research and development of usability 

and user experience. 

 

 

Testing - Unit 

Tests: 

 

This tag was created for tasks that relate to writing and 

running tests of individual units of source code (e.g. 

when we write a unit test to check if a specific method 

works). 

 

 

 

Testing – 

Performance: 

 

Tag for tasks that relate to writing and running tests of 

functions within the source code that may be complex, 

time-consuming, or use network or 3rd party API (e.g. 

a call to the machine learning API). 

 

 

Testing - UI & UX: 

 

This tag was created for tasks that relate to writing and 

running tests of the user-interface (e.g. how the user 

completes assigned tasks, navigates the interface, time 

for completion). 

 

 

Design: 

 

This tag was related to the process of the front-end 

design. 

 

 

Debug and Error 

Fixing 

 

 

 

This tag is for debugging and error handle on the app. 

 

Table 2. Definition of Backlog Items. 
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4.4 Sprints Activities  

 

To breakdown the development and creation of the app we used 

Scrumwise, each sprint was breakdown in different tasks for each member 

of the team. Below you can see a few examples (Figure 13, 14 and 15) of 

how the task was allocated for each member. For more information about 

the breakdown of the spring follow Appendix – Sprints Activities. 

 

 

 
 

Figure 13. Sprints Activities, Sprint 1. 
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Figure 14. Sprints Activities, Sprint 2. 

 

 
Figure 15. Sprints Activities, Sprint 5. 
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4.5 Chart Burndowns for Activities 

 
Figure 16. Chart Burndowns for Activities, for sprint 1, 2 and 5 

 

Work hours 

Weekdays 
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Chapter 5: System Analysis and Design 

5.1 Use Cases 

 

According to Amblar, (2018)  a use case is a written description of how users 

will perform tasks on your website.  It outlines, from a user’s point of view, 

a system’s behaviour as it responds to a request. Each use case is 

represented as a sequence of simple steps, beginning with a user's goal and 

ending when that goal is fulfilled. 

 

Use cases are used to identify the actors (users) of the system, and to 

demonstrate the interactions between the user and the system. This allows 

step by step consideration of the functionalities the software will perform 

based on the action taken by the user.  

 

Use Case Diagram 
 

 
Figure 4. UML -Use case diagram. 
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5.2 User Stories 

 

  Amblar (2018) published an article which outlines that user stories 

are one of the primary developments artefacts for Scrum and Extreme 

Programming (XP) project teams. A user story is “a very high-level 

definition of a requirement, containing just enough information so that the 

developers can produce a reasonable estimate of the effort to implement 

it”. 

 User stories are a very good way to identify the needs of the user, or 

any issues that they may encounter using the system. They provide a range 

of details that can be used to improve the user experience and prevent 

further problems. 

 

5.3 Classes Diagram 

 

 According to Visual Paradigm (2019a), in software engineering, a 

class diagram in the Unified Modelling Language (UML) is “a type of static 

structure diagram that describes the structure of a system by showing the 

system's classes, their attributes, operations or methods, and the 

relationships among objects”.  

 

 Class diagrams describe a set of classes that represent the entities of 

the system and their attributes and behaviours, as well as the relationships 

between them. Class diagrams are very important for programmer and for 

the business team, as they can see what the functionalities of the project 

are. 

 

 
Figure 4. Class Diagram the Wall Application. 

 

https://en.wikipedia.org/wiki/Unified_Modeling_Language
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5.4 Entity Relationship Diagram 

 

This diagram shows the model and the relationship between actions, 

the entities workflow and the relation between each other. 

 
Figure 5. Entity Relationship Diagram. 

 

5.5 State Diagram  

 

According to Britton, (2004) a state diagram will help us describe the 

behaviour of our object in various use cases and in turn identify its 

attributes to refine the description of the behaviour of our application. State 

Diagram symbols are those shown in (figure 4). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: State Diagram Symbols 
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To draw a state diagram, we have classified the events that can occur 

and the different states in which an event reminder object can be based on 

an image or photograph as shown in (Table 2). 

 

Events and states for objects of the Wall Application 

  
Event State 

 Start state 

User log in Successful 

User log in (Failed) Stop state 

Select picture/poster Device storage 

Take picture Camera taken 

Saving date of event Saved in the calendar 

Looking for upcoming event Displayed event 

Log Out Stop state 

 
Table 2. States for objects (events). 

 

 

The interaction between the user and the system (Figure 5) consists 

of entering first through the registration or login, after the system identifies 

the user, the user can select the image or poster of the event that is stored 

on the computer or also You can use the computer camera to take the 

poster picture. Then the user will proceed to enter the event data in the 

application calendar, the system will save and process the information in 

the user database, finally the user will be able to access "their events" saved 

in the system calendar. 
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5.6 Class Responsibility Collaborator (CRC) Model. 
 

 This is a model that we use for design and object-oriented software, 

a group of cards as we can see in (Figure 5, 7 and 8). Those cards show 

Main Classes and the responsibility of each class and how the classes 

interact.  

 

Class Name: User 

 

 

Responsibility Collaboration 

 

• Knows firstName 

• Knows lastName 

• Knows e-mail 

• Knows password 

• Knows events 

 

 

• Event 

Figure 5. CRC – Class User. 

Figure 5. State Diagram The Wall application. 
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Class Name: Event 

 

 

• Responsibility Collaboration 

 

• Knows location 

• Knows date 

• Knows time 

• Knows photo image 

 

 

• Google Vision API 

Figure 6. CRC – Class Event. 

 

Class Name: Error 

 

               

Responsibility Collaboration 

 

• Knows event  

 

 

• Event 

 
Figure 7. CRC – Class Error. 

 

5.7 Sequence Diagram 

 

Visual Paradigm (2019b) mentioned that “Sequence Diagrams are 

interaction diagrams that detail how operations are carried out. They 

capture the interaction between objects in the context of a collaboration. 

Sequence Diagrams are time focused and they show the order of the 

interaction visually by using the vertical axis of the diagram to represent 

time what messages are sent and when”.  

 

The sequence diagram specifies a more detailed analysis of the 

system, and it is used by developers during the implementation phase of 

the system. It has information about code structure, such as loops, if 

statements. 

 

Sequence Diagram for The Wall Application: 

 

The interaction between the user and the system consists of entering 

the first one through the registration or Login, after the system identifies 

the user, he can save the information of the event that is of interest, the 

system will save and process the information In the user database, you will 

finally create a "Reminder" to remind the user when the event date is close. 
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Use case 1:  

 

The system will verify if the information is correct and will validate it 

so that the user can access the application. 

 

 
 

Figure 8. Sequence Diagram for The Wall Use case 1. 

 

 

User case 2: 

 

The user enters the system, sends the photograph of the event of interest, 

the system records and saves the information, creates the event and 

reminds the user. 
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Figure 9. Sequence Diagram for The Wall Use case 2. 

 

Chapter 6. Front-end Implementation 

6.1 User Experience and User Interface 
 

What is UX Design According (Wikipedia 2020) UX Design is the 

process of enhancing user satisfaction with a product by improving the 

usability, accessibility, and pleasure provided in the interaction between the 

user and the product, taking that information as a starting point, some 

sources were consult in order to compile relevant information to develop an 

accurate approach for The Wall app project, to accomplish as a main goal 

the proper use of centered user design, which resulted in a friendly user 

experience. 

 According Interaction design foundation (2020) User experience 

design, is the design process that teams, use to create products that provide 

meaningful and relevant experiences to users. This involves the design of 

the entire process of acquiring and integrating the product, including 

aspects of branding, design, usability and function. To carry on this process 

some trending software for UX/UI development were used, strategies and  

organizational tools were implement across the development to level up 

professionally  the UX/UI  outcome in this project, such as Adobe XD, Adobe 

Illustrator, Adobe Photoshop, roads maps, to track all the steps and 

outcomes of each of them. UX and UI Strategies at every stage were 

carefully carry on in this project  that went from the conceptual idea of the 

app, through understanding requirements, create user personas, research 

about the new UX trends, create sketches meanwhile the first options were 

in the table, to be able to make sure what was the best option that meet 

the App expectations, till the final and clickable prototype, in order to deliver 

to the developer team a clean and friendly product to be implement, also 
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to complete a good design approach, the project was support by 

fundamentals graphic design assets in regard of trendy applications 

solutions and Marketing material, to promote The Wall App, after 

deployment, also as a final result a marketing landing page will be created 

where the App will be promote. In that way a small brief of the project and 

the result will be display for marketing purposes. 

 

About UX/UI Strategy: in order to make the app visually attractive 

and easy to navigate through the content  a UX/UI case study was carry 

out for this project, follow the most important UX principles. A Feel and 

mood board was created in order to have a better understanding of the 

users. A research was develop about the crucial role to implement a 

strategy in terms of  UX/UI for this project, given that there are another 

apps that do similar things, The Wall App will have as aim, to step out in 

front of the others, and one of the ways will be about how the customers 

will navigate and interact through the app.  

 

UX/UI Roadmap: Product Plan (2020) point that a UX/UI roadmap 

is a high-level overview of the plans and goals relating to a product’s user 

experience, user interface, and user research. roadmaps help to keep 

usability a top priority at every stage of development. During the 

development of the design process, user experience was the most relevant 

point to take in count, because due to poor experience using the app that 

could undermine users. In order to avoid a negative product experience a 

road map was developed to track each step carefully, to measure and be 

aware of pro and cons itself across the development process. One way to 

understand the user experience goals and objectives, main components,  

were incorporate in order to achieve a user-friendly application. As main 

benefits of using a road map are keep in mind as a priority the user 

experience at every stage to have clear what will be build. 

As a consequence of a positive user experience is a significant factor 

in an application market success; to develop a road map some topics where 

take in count first a strategy and goals were establish, in order to achieve 

the main goal in terms of design, second the tools necessary to create the 

road map, and third one set the strategic  areas, including User Experience 

and User Interface.  

Plan a UX/UI system to  follow by user experience principals such as 

User Research focuses on understanding user behaviors, needs, and 

https://www.usability.gov/what-and-why/user-research.html
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motivations through observation techniques, task analysis, and other 

feedback methodologies. 

 

6.2 UX/UI Design process and development to use in The 

Wall App 

 

According to Saddia Minhas (2018) UX planet, User experience design 

process is an iterative method that helps you continuously improve and 

polish your designs; the design process involves six stages, which are 

Understand, Research, Sketch, Design, Implement, Evaluate. 

 

6.3 Stages of UX/UI Design 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 17. Stages of UX/UI Design. 
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6.3.1 Understand - Understand requirements - Create user personas - 

Define use cases First of all, The Team (Wits) did a brainstorming to define 

how the actual App will be, working base on the requirements that one 

potential buyer of THE WALL APP. This insight was crucial to take some 

decisions to start. In this first phase, the primary thinking about how the 

app could looks, preliminary sketches were did on board, also who will be 

the regular user of the app, an idea of the screen flow, as a result a well 

form development of user personas and user cases for The Wall App. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.USE CASE 
Martha, 25 College student, every Friday Marta go out 

with her friends, as she visit many places in one night, 

she might see around the city posters or pick up flyers 

of any upcoming event that she would like to attend, 

Marta does not have the time or the willing to 

remember or keep that information with here; in order 

to keep track of all the events, any time that she needs 

she will be able to open the camera on her phone take 

a picture, The Wall App will extract the info, put it on 

her calendar and ready to go for next place, so she will 

receive a notification when the event due to happened. 

 

 

2.USE CASE  
Alan, 35 youth professional, every weekend Alan 

go out with his co-workers, they use to go out to 

the Arcade pub in Dublin, which has an special wall 

where they advertise the upcoming gigs around in 

town, to support local bands , Alan always is in a 

rush when they are living the place, so he just find 

easy to take pictures of the poster that are 

advertised on the wall, in order to keep track of all 

the events, any time that he needs, he just open 

the camera on his phone take a picture, The Wall 

App will extract the info, put it on his calendar and 

ready to go home, so he will receive a notification 

when the event due to happened. 

 

Image 3. Use case 1. 

Image 4. Use case 2. 
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6.3.2 Research -Annalise competitors -Research latest UX trends -Keep 

an eye on guidelines. A research was conducted about similar Apps where 

events can be managed, also a research about another application that uses 

the same technologies that are going to be apply on this project, also color 

scheme that the App will have, also other elements regards the design were 

develop in this stage, a deep analysis of the layout of different applications 

was carry out in order to get the maximum potential, visually speaking of 

the App, given that the aim is to develop a UI interface that give the user 

clarity when doing each tasks and also high levels of usability in terms of 

user experience.  

 

6.3.3 Sketch -Gather Ideas -Draw sketches and wireframes -Evaluate  

paper sketches were drew, white board flows and wireframes to share with 

the rest of the team, at the beginning , also just naïf sketches about the 

layout of the elements in the screen, some mock-ups were print at scale, in 

order to see how each element will appear on the screen, also a map content 

of one of the possible flow that the use will do, at the end the previous 

sketch were refine to avoid any loose detail of the wireframes. 

 

 

 

 

3.USE CASE 
Camil, 27 Youth worker, during the week she 

used to go for lunch with some friends, on her 

way  back to the office, she walk into a shop and 

she spot a poster advertisement  of a local band 

call catfish,  she is about to pay so the time is 

limit,  to be able to remember the ad, she just 

use The Wall App to add a new event on her 

calendar, she just open the camera on his phone 

take a picture, the app will extract the info, put 

it on his calendar and ready to go for lunch, so 

he will receive a notification when the event due 

to happen. 

 

Image 5. Use case 3. 
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Image 6. Sketch, The Wall. 

6.3.4 Design to carry this task after follow the first 3 parts of the 

strategy set up previously After decide what color schema used the color 

selected , was tested in the final wireframes to have an idea how will look 

on the final screens, after have the sketch finally decide, the next step will 

be proper the UI Design using an specific  tool for that, in this cases Adobe 

XD for that, also after finish this step a clickable prototype will deliver to 

the developers team. To create an efficient UI design, the 5 fundamentals 

of UX designed were apply. 
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6.4 Five main fundamentals of UX Design for The Wall App 

 

UX stands for User experience Interaction design foundation (2020) how 

people feel when they use a product or service, to ensure an efficient 

development process, there are 5 fundamental principles, that were apply 

to achieve one of the main goals of the project, which is a clean and friendly 

application, based on UX Planet (2020). 

 

The first one to take in count is, Easy Learning the system in this 

case, the App, have to be easy to use, giving the sense to the user to feel 

that familiarity with the system, this particular one was apply mainly using 

normal conventions that are common elements, that are consistent in most 

of the screens of the App, as buttons, menus, submenus, an specific colour 

palette was used, in that way consistency, which is as well an important 

element to be consider when trying to achieve a good application of UX; As 

a consequence the user will have all the tools, to feel that confident while 

using the App. 

 

The second one is Efficiency, once the user has learned how to use 

the application, the efficiency will be measure by the time spend doing every 

task; to achieve this, the App have a systematic navigation, in that way the 

steps to complete each task are easy to follow, furthermore the user will 

learn quickly the tasks within the App. 

 

The third one is Memorability, if the user stop using the app for a 

while and then come back to use it, the user has to be able to remember 

easily, to apply that principle the App has been develop with an friendly 

layout in order to achieve it. 

 

The four one to consider is the Errors, normally users make mistake 

while using the app, so as a consequence, the App has to be able, to 

anticipate the errors that the user might have in order to  create a efficiently 

perform of the App. 

 

The five one is Satisfaction, as a consequence of applying  the 

previous four fundamentals, the design and functions of the App, the user 

will have a high chance to enjoying while using the App, always focusing of 

User Centred Design, which is based on the information extract from the 

main users of the App. 
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6.6 Front-End Design 

 

 
Image 6. Design of the main screens of the app. 

 
Image 8. Design of the login screens of the app. 
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Image 9. Design of the home screen of the app and warning message. 

 
Image 10. Design of the camera screen and message of approval of the app. 
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Image 11. Design of the display of posters and calendar for adding a new event of the app. 

 
Image 12. Design display of posters information and user menu of the app. 
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Chapter 7. Software Testing 

7.1 Unit Test 

 

This is an example of a test that is provided by Android, this test was 

created to implement services from a third-party on the app. We implement 

the services of Google and Facebook for a user to sign-in. In this case, the 

test will run in the sign-in and the authentication for each service 

 

On the code below we can see the implementation of Google and 

Facebook. Some plugins from Cordova was also applied for the test. 

 

Class Name: capacitor.build.gradle under Android / App. 

 

android { 

  compileOptions { 

      sourceCompatibility JavaVersion.VERSION_1_8 

      targetCompatibility JavaVersion.VERSION_1_8 

  } 

} 

 

apply from: "../capacitor-cordova-android-plugins/cordova.variables.gradle" 

dependencies { 

 

    implementation "com.android.support:customtabs:23.3.0" 

    implementation "com.android.support:support-v4:27.+" 

    implementation "com.facebook.android:facebook-android-sdk:5.13.0" 

    implementation "com.google.android.gms:play-services-auth:15.0.1" 

    implementation "com.google.android.gms:play-services-identity:15.0.1" 

    implementation "com.android.support:support-v4:27.+" 

} 

apply from: "../../node_modules/cordova-plugin-

browsertab/src/android/BrowserTab.gradle" 

apply from: "../../node_modules/cordova-plugin-

buildinfo/src/android/BuildInfo.gradle" 

 

if (hasProperty('postBuildExtras')) { 

  postBuildExtras() 

} 

 

Dependencies were also created to relies from one module to another 

module from the class: build.gradle 

 

dependencies { 

    implementation fileTree(include: ['*.jar'], dir: 'libs') 
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    implementation 'com.android.support:appcompat-v7:28.0.0' 

    implementation project(':capacitor-android') 

    testImplementation 'junit:junit:4.12' 

    androidTestImplementation 'com.android.support.test:runner:1.0.2' 

    androidTestImplementation 'com.android.support.test.espresso:espresso-

core:3.0.2' 

    implementation project(':capacitor-cordova-android-plugins') 

} 

 

 

Also, and IF statement is declared on the class: build.gradle to handle any 

error. 

 

apply from: 'capacitor.build.gradle' 

 

try { 

    def servicesJSON = file('google-services.json') 

    if (servicesJSON.text) { 

        apply plugin: 'com.google.gms.google-services' 

    } 

} catch(Exception e) { 

    logger.warn("google-services.json not found, google-

services plugin not applied. Push Notifications won't work") 

} 

 

7.2 Machine Learning Test 

 

7.2 1 Testing - Sample Posters 

 

This is a collection of 35 poster images. The posters represent all the 

common poster layouts, font styles/sizes, colour/b&w, design, etc. In this 

sense, 35 of the images will be used for development and for initial testing. 

 

The selection of the poster for testing Content:  

A. Posters with a lot of information  

B. Simple posters  

C. Posters Black & White  

D. Designs and various fonts  

E. Poster without date  
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This test will be used to test whether the machine learning in Google 

Vision can distinguish between all the words, separate from the date, time, 

location, title, activity or any other information on the poster. 

 

 

Results: 

 

Below we show the result of the machine learning after taken the 

photo, in some cases, we can see that the machine learning does not 

recognize the date, or the month this will depend on the complexity of each 

poster, in some other example, we can see that cannot detect the location. 

In any of these cases the user will need to introduce the data manually, we 

offer the option on the app to edit and delete each of the fields, so the user 

can add the correct information. For more examples about this test, find 

the appendix “Testing - sample posters”. 

 

 

 

 
 

Image 13. Results from the machine learning after reading posters. 

 

 

 



 51 

 
 

Image 14. Results from the machine learning after reading posters. 

 

 

 
 

Image 15. Results from the machine learning after reading posters. 
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Image 16. Results from the machine learning after reading posters. 

 

7.3 User Testing 

 

According  to Hotjar (2020) Usability testing is a method of testing 

the functionality of a website, app, or other digital product by observing 

real users as they attempt to complete tasks on it. The goal is to reveal 

areas of confusion and uncover opportunities to improve the overall user 

experience. Usability testing is done by real-life users, who are likely to 

reveal issues that people are familiar with application, and can no longer 

identify, when developing an application, some details might be forget, 

those details that need to be improved, will be reveal after carry on the 

testing; Bringing in new users to test our app, observing how real people 

are already using it are effective ways to determine whether your visitors, 

some of the main topics we will address will be: 

 

• Understand how the app works and do not get 'lost' or confused. 

• Can a user complete the main actions they need to? 

• Do not encounter usability issues or bugs.  

• Have a functional and efficient experience. 

• Notice any other usability problems. 

 

Usability testing determines if end-users can or cannot do what they 

need to do on an existing prototype. In this scenario, user testing comes 



 53 

before product creation, while usability testing comes later. Others define 

user testing as any testing by users, an umbrella that would include 

usability testing but not allow the two terms to be used interchangeably. As 

can be seen in this opportunity a remote usability testing will be 

implemented, by using current prototype, also after the user test the 

prototype an small questionnaire will carry on, to follow how the user 

perceive the main app functions, also to check if the five usability 

fundamentals have been apply as expected.  Some reason will be outline in 

order to establish strong orientation towards to carry on a remote usability 

test, across different platforms, to check the most relevant advantages. 

 

Remote usability tests are done over the internet or by phone; in-person 

testing, as the name suggests, requires the test to be completed in the 

physical presence of a UX researcher/moderator. Compared to remote 

tests, in-person tests provide extra data points, since researchers can 

observe and analyse body language and facial expressions. However, in-

person testing is usually expensive and time-consuming: we must find a 

suitable space, block out a specific date, and recruit (and pay) participants. 

Remote testing does not go as deep into a participant’s reasoning, but it 

allows to test large numbers of people in different geographical areas using 

fewer resources. 

 

Usability tests help to: 

 

• Learn more about how users feel about the app. Its help to determine 

whether these platforms offer value, are effective at helping users 

complete tasks, and more. 

 

• Expose how much users know the app, its help to learn whether users 

use the platform the way was intend them to or if they have found 

workarounds because the platform is not intuitive. 

 

• Determine what issues users are encountering. Its help to better 

understanding of what frustrates users and what stops them from 

using your website or app more than they already do. 

 

• Design better workflows that get users to a solution faster. Based on 

the insights, we will be able to make changes to the app that improve 

the user experience. 
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7.3.1 Objective of the usability testing 

 

The main objective of the usability test, is to be aware if the workflow 

of the app is easy to follow and also if the user can complete task 

successfully and in a quick speed in order to check how efficient and 

accurate is the app, and how the task layout are addressed, to collect data 

of how usage patterns can be useful, for future update of the app. 

 

The usability test should include an exercise component where users 

log onto the app and talk through what they are doing. As they navigate 

the system, observe their actions and ask thoughtful follow-up questions as 

to why they complete certain tasks the way they do. Their responses will 

give you deeper insights into how well users understand the app. But for 

this particular testing some details were consider into account such as, how 

easy to understand is the workflow, also whether these workflows are 

intuitive or whether users have come up with their own, or if there is any 

details to need to be check again.  

 

This stage of usability testing is the heart of the research and yields 

the information that will be used to uncover bottlenecks, pain points, and 

opportunities. The goal with these usability test questions is to have 

feedback with the participants. The more at ease they are, the better the 

chances of them sharing their honest opinions. 

 

7.4 Users Testing 

 

Survey 

 

According to Bhat (2020) the survey is a research method used to 

collect information data on a subject for social research. Therefore, this 

research technique is made up of a series of questions prepared under 

previous analysis and directed to a representative portion of people within 

a social group, which aims to find out the states of opinion, attitudes or 

behaviours of our group of study before a particular fact. 

 

With the advancement of technology, data collection through personal 

survey or focus group has changed. Nowadays, it is much faster and 

cheaper to conduct an online survey using the internet as a means of 

dissemination, which has the following advantages: 
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• Accuracy, the honesty margin of people is higher because they do not 

have the pressure of someone in front of them asking them the 

questions. 

• Easy and fast analysis of results. 

• Greater reach. 

• Positioning of the brand or idea, in the survey form we have already 

started selling our idea or brand, through the design, logo and colours 

that we show to our interviewees. 

 

7.4.1 The Wall Survey 

 

This report has been prepared with the information obtained through 

a survey, with a total of 19 questions, all of them mandatory and in a closed 

format with multiple options to select from. The objective of the survey is 

to know what percentage of people participate in social events and what 

channel they use to find out about events of their interest. In addition, and 

very important for us, we created a second part to analyse the reaction of 

the surveyed group after having tested and seen the prototype of our Mobile 

Application, this will help us to improve the functionality and development 

of the application of our project. 

 

The survey was carried out in Dublin and a total of 75 people 

participated, of which 61% were men, 36% women and 3% did not want to 

specify their gender. The questions were sent through different channels 

such as email and social media in a Microsoft Form, which included the link 

of the video of the Mobile Application "The Wall" where people could see 

different types of sign in, how to take the photo from their own device or 

from their own gallery of, save the event in the calendar, share the event, 

among other main functionalities of the application. 

 

7.4.2 Survey Results 

 

Below we show the results of the survey according to their order of 

importance and relation to the general objective of the project we decided 

to divide in: 

 

• Interest in social events 

• Usability and functionality of the application 

• Design 
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7.4.2.1 Interest in social events 

 

Regarding the question nº 3 (see APENDIX). Do you consider that 

you are into events of all kinds? For example, Social, Music, Sport, 

Cultural, Education, Meetups, etc.? The results show that 76% of the 

respondents said Yes, and only 9% answered that they are Not interested 

in attending events.  Here for example, we can see that most of the people 

surveyed might be interested in our application. 

 

 

 

 

 

 

 

 

 

 
 

 

 

Figure 17. Result of the testing for question 3. 

 

 

The question nº 7 (See APENDIX). Would you use an app to 

automatically store and remind you of your upcoming events? In this 

question, 55% stated that they would use an application that automatically 

reminds them and saves an event of their interest. However, the other 45% 

are divided between No and perhaps. 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 18. Result of the testing for question 7. 

76% 

15% 

9% 

55% 

21% 

24% 
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7.4.2.2 Usability and features of the application 

 

In this question nº10 (see Appendix) more than one option could be 

chosen. Of the 75 participants who saw the application prototype working, 

36% (42 times) selected that the most useful part of the App is how it adds 

the dates of the events of interest in the calendar and reminds them 

automatically. 

 

 

What part of the App was most useful to you?  
 % Nº 

The way the app saves the information from the 

photos of the posters that I have in my gallery. 

20% 23 

How the app adds the dates of the events I’m 

interested in to my calendar and reminds me of 

them. 

36% 42 

Managing my events in the app and seeing which 

ones are closest and past. 

27% 31 

The easy way that I can share my events with 

friends. 

17% 20 

 100%  

Table 3. Breakdown of the result for question 10. 

 

According to question nº11 (look at the Appendix) 64% of the 

surveyed people have selected that none of the functions of the application 

were of little use, this means that more than half of them found all the 

features useful. 

 

 

What features of the application were less useful?  

 % Nº 

I find it difficult to save the event data manually 13% 10 

I find it difficult to create a new account 2% 2 

I find it confusing how events are displayed 7% 5 

I find it less useful to take the image from the gallery 11% 8 

None of them 64% 48 

Other 2% 2 

 100% 75 

Table 4. Breakdown of the result for question 11. 

 

In this question nº 16 (see the Appendix) Although the majority, 53% 

said that it is not necessary to add any extra function to the application, 

23% thought that perhaps the function should be added to buy the ticket 
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directly to attend the event from the application. Comments or opinions 

from respondents are complete in the appendix. 

 

 

Do you think there is any function missing in the app? If so, please 

input your feedback.  
 % Nº 

Yes 7% 5 

No 53% 40 

Maybe 23% 17 

Other 17% 13 

 100% 75 

 

Table 5. Breakdown of the result for question 16. 

 

7.4.2.3 Design  

 

Question nº 13 (see the appendix) was also to select more than one 

option, in this case about the design of our application the opinion is divided 

between Trendy 34% and Fun 24%. 

 

 

Rate the interface look and feel of the app.  
 % Nº 

Fun 24% 24 

Energetic 18% 18 

Trendy 34% 33 

Familiar 18% 18 

Unique 5% 5 

 99%  

 

Table 6. Breakdown of the result for question 13. 

 

 

The data from the survey shows that more than half of the 

respondents like the application and would use it. To view the entire survey 

please go to the appendix. 
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Chapter 8. Conclusions 

8.1 Risk Analysis 

 

The possible risks and threats to a project, whether internal or 

external, should be analysed from the beginning to prevent them from 

happening and affecting the development and success of the project.  

 

In risk analysis according to (Bansal, 2019) there are two types of 

analysis, the qualitative and the quantitative. The first uses parameters 

such as high, medium or low, and because the term 'high, medium, low' is 

different for each person, this becomes a subjective analysis. 

 

On the other hand, (Mendoza, 2015) mentions that quantitative risks 

analysis aims to assign a monetary value to the risks determined in the 

project, that is, it is more accurate to avoid any loss in terms of time and 

cost. However, both are very important when carrying out a project, any of 

these risk analysis methods will be used to obtain consistent, valid and 

comparable results. 

 

In this sense, the working group of this project has chosen to perform 

the qualitative risk analysis, and in the table below we can see the possible 

risks of it. 

 

Risk Issue Mitigation Impact 

 

Likelihood 

 

 

1. Machine 

learning 

algorithm 

for image 

analysis and 

date 

extraction 

difficult to 

develop. 

 

 

Faulty dates 

would lead 

to poor 

functioning 

 

Assess 

available 

image 

analysis 

libraries (open 

source and 

paid) and test 

extensively. 

 

High - bad 

reading = 

poor user 

experience. 

 

Medium, 

nobody 

skilled on 

team with 

machine 

learning. 

2. Low 

uptake of 

app in 

App 

awareness 

is a struggle 

During the 

development 

of the app, 

High, 

without 

users, you 

Medium, 

low 

participation 
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target 

market. 

these days 

given the 

crowded 

market. 

run a test 

landing page 

as a 

marketing 

boost for the 

idea outlining 

features and 

asking people 

for their 

emails if they 

are interested 

in testing a 

beta version. 

(*) 

will be 

unable to 

develop a 

business 

model. 

of people in 

the testing. 

3. The 

information 

given by the 

API is not 

one 

hundred 

percent 

accurate. 

    

 

Table 7. Identification of risks. 

 

 

Note: We can do what game companies commonly do, announce an 

application with some of the art work way in advance and run campaigns 

on Facebook, Twitter and Google to get people to come to a page and assess 

your app before it is launched. 

 

8.1.2 Likelihood & Impact 

 

Likelihood refers to the possibility or 'chance' of something 

happening, this measured in qualitative values such as low, medium or 

high. This probability is a risk assessment, in this case, subjective or with 

little objective measurement of the case. For example: There is a high 

probability that snow will fall on Christmas. 

 

Impact in terms of the risk analysis, is what will determine how much 

it will affect the project negatively in case that happens. According to 
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(Incibe, 2017), the risk analysis table for the qualitative method is as shown 

below. 

 

 

LIKELIHOOD 

IMPACT 

Low 

 

Medium 

 

High 

 

Low 

 

Very Low Low Medium 

Medium 

 

Low Medium High 

High 

 

Medium High Very High 

 

Table 8. Risk Assessment Matrix. 

 

In the table 9 we can see the impact and probability of project risks 

according to the risk Assessment Matrix table. 

 

    

  

     

 

     

   

IMPACT 

 

Table 9. Risk Assessment Matrix the Wall. 

 

8.2 Conclusion 

 

In today’s life, even with the great advances in technological, we 

continue to see events published in print media. We see these events in 

small posters in our local coffee shop, in restaurants, in bars and shops. We 

see them in large formats on walls around the city, at bus stops, on buses 

and on trains. We see them everywhere around us. However, sometimes 

L
IK

E
L

IH
O

O
D

 

Risk 1 

Risk 2 

H
IG

H
 R

IS
K
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we do not see these events which could be of interest. Or we see them and 

forget the date, or the venue, or the cost of the ticket. 

 

Our application proposes a solution on a single platform that allows 

you to store event information and remind you about upcoming events 

before the event happens. The application can remind you even before the 

pre-sales phase for event tickets so that you don't lose the best place to 

enjoy the moment that, in many cases, happens once a year, once every 

four years, or even once in a lifetime.  

 

The challenge of this project was in developing a solution to 

automatically and reliably identify event information from print media that 

often contains a wide variety of layouts, orientations, font types, colours 

and contrast variations between the pertinent information and any graphics. 

This wide variety caused problems for our solution to automatically detect 

all the event information (date, time, location, title) from the source 

images. In addition, the solution needed to understand the semantics of the 

text relating to the event name and location. The Google Vision API was 

able to reliably segment the date and time information, however, more work 

is required to successfully segment and recognise event location and title. 

 

The technologies chosen apart from basic HTML, CSS and JavaScript 

were unfamiliar to the team but were chosen because of their suitability for 

the aims of the project and their increasing popularity in industry. Using 

new frameworks (Angular), tools (Ionic, Cordova, Scrumwise) and 3rd party 

APIs (Google Vision API, Google Calendar API) allowed us to develop a 

practical understanding of, and experience with popular industry standard 

tools. 

 

Scrum, and Scrumwise, greatly improved our ability to manage the 

project because it allowed us to transparently view in one place (the 

taskboard) how the work was progressing on a task by task basis. Scrum’s 

concept of the sprint planning and task estimation allowed us to refine our 

task estimations over time and generally increase the likelihood of 

delivering on time. Many of our burndown charts show that work was 

completed effectively behind schedule but still on time. This is because most 

of us work, have families, or have other responsibilities during the week 

which meant that any given sprint wasn’t always a slow regular progression 

but was instead characterised by working late in the evenings on fewer days 

of the week, or working only 2-3 days on the project at the end of the week. 

Also, tasks were often begun late in the evenings and only marked as 
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complete after midnight and so that tended to move the burndown curve 

towards the end of each week of each two week sprint. 

 

Testing, in terms of unit testing, platform testing, and end-user 

acceptance testing is a weakness in this project. A deployable version of the 

mobile app was only available very late in the process and so it was not 

possibly to get as wide as audience for its testing as possible. The app is 

currently accepted by the Google Play Store and is listed on the store for 

download, which we are very happy with. 

 

8.3 Recommendations and Future Work 

 

In terms of recommendations we would like to recommend that 

students use a formal Agile development methodology in future (Scrum, 

XP, Kanban) with an online tool to support this methodology. BaseCamp is 

useful but does not include the same set of highly transparent, information 

dense and industry recognised concepts (e.g. burndown, burnup, sprint, 

taskboard) that something like Scrum has. We would also recommend 

learning about unit testing (preferably in a formal class) so that we would 

learn how about testing a larger application and that unit tests should be 

added at the start of the project to adopt a test-driven development 

methodology. We could then also use GitHub’s Continuous Integration (CI) 

tools to build and test the project as it was developed. Having the system 

automatically apply unit tests and notify us of any fails because of code 

additions or refactoring would have been very useful. Next, we would 

suggest adding classes on the proper use of Git and any online repository 

so that students better understand how to push, merge, and manage their 

code using the industry tools (e.g. GitBash) available. Next, its important 

in any project to track bugs. Most online repositories have an Issue Tracker 

functionality but, again, we do not know why or if we should use this without 

formal instruction.  

 

For future work we would like to continue to work on the project to address 

the existing problems and add new functions listed below: 

• Event Location & Title - Increase the apps ability to recognise 

places and proper nouns to automatically add this information for the 

user to the event in their calendar. We could possibly achieve this 

using Google Places API to recognise addresses and Google Cloud 

Natural Language API to identify the titles of events. 

• QR Scanning - Automatically detect and decode QR codes on the 

poster and test for the presence of event information. 
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• Event Map - Add the location of an event to a map option in the app. 

This would allow the user to have a visual representation in a map of 

where and when their next events would occur. 

• Community Functionality - Allow users to share the events they 

add to create a community of users. This could allow people to find 

others within their area that have the same event interests 
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Available from: 

https://revistas.ucm.es/index.php/HICS/article/view/44249/41810 

[Accessed 16 December 2019]. 

 

• Sharma, D (2017) What is Google Lens? - Quora, What is Google Lens? 

Available from: https://www.quora.com/What-is-Google-Lens [Accessed 27 

October 2019]. 

• Simpson, J (2017). Finding Brand Success In The Digital World.  Forbes.  

Available from:  

https://www.forbes.com/sites/forbesagencycouncil/2017/08/25/finding-

brand-success-in-the-digital-world/#b7134c1626e2 [Accessed 24 October 

2019]. 

 
• Sliger, M (2011). Agile project management with Scrum. Available from: 

https://www.pmi.org/learning/library/agile-project-management-scrum-

6269 [Accessed 30 September 2019]. 

 

• SurveyMonkey (2020) Survey data analysis made easy. Available from: 

https://www.surveymonkey.com/mp/how-to-analyze-survey-data/ 

[Accessed 10 May, 2020]. 

 

• Tham, G. (2017) 5 Benefits of Hybrid Mobile App Development - DZone 

Mobile, dzone.com. Available from: https://dzone.com/articles/prominent-

benefits-associated-with-hybrid-mobile-a [Accessed 4 October 2019]. 

 

• Urutia, V. (2018). What is heroku, what is it for, advantages and 

disadvantages. Available from: 

https://videlcloud.wordpress.com/2018/12/22/que-es-heroku-para-que-

sirve-ventajas-y-desventajas/  [Accessed 3 March 2020]. 

 

• U.S. Department of Health & Human Services (2019) Use Cases. Available 

from: /how-to-and-tools/methods/use-cases.html [Accessed 27 October 

2019]. 

• UXPlanet (2020) User Experience Design Process. Available from: 

https://uxplanet.org/userexperience-design-process-d91df1a45916 

[Accessed 11 November 2019]. 

 

about:blank
about:blank#b7134c1626e2
about:blank#b7134c1626e2
about:blank
about:blank
about:blank
about:blank
about:blank


 72 

•  UXPlanet (2020) 5 Principles of UX Design.  Available from:  

https://uxplanet.org/5-principles-of-uxdesign-d1579e7267db [Accessed 12 

March 2020]. 

 

• Viera, J. (2015). What is the best cloud service for developers? Amazon Web 

Services, Heroku and Parse, under review. Available from: 

https://bbvaopen4u.com/es/actualidad/cual-es-el-mejor-servicio-en-la-

nube-para-desarrolladores-amazon-web-services-heroku-y [Accessed 4 

March 2020]. 

 
• Visual Paradigm (2019a) What is Class Diagram? Available from: 

https://www.visual-paradigm.com/guide/uml-unified-modeling-

language/what-is-class-diagram/ [Accessed 20 December 2019]. 

• Visual Paradigm (2019b) What is Sequence Diagram? Available from: 

https://www.visual-paradigm.com/guide/uml-unified-modeling-

language/what-is-sequence-diagram/ [Accessed 7 November 2019]. 

• W3schools.com (2019) CSS Tutorial. Available from: 

https://www.w3schools.com/css/ [Accessed 30 September 2019]. 

• W3schools.com (2019) JavaScript Tutorial. Available from: 

https://www.w3schools.com/js/ [Accessed 30 September 2019]. 

• Wainwright, C. (2012).  The history of Marketing: An Exhaustive Timeline.  

Available from: https://blog.hubspot.com/blog/tabid/6307/bid/31278/the-

history-of-marketing-an-exhaustive-timeline-infographic.aspx [Accessed 

23 October 2019].  

 
• Wikipedia (2011a) ‘Requirements analysis’, Wikipedia, December. Available 

from: 

https://en.wikipedia.org/w/index.php?title=Requirements_analysis&oldid=

930632444 [Accessed 29 September 2019]. 

• Wikipedia (2011b) ‘Requirements analysis’, Wikipedia, December. Available 

from: 

https://en.wikipedia.org/w/index.php?title=Requirements_analysis&oldid=

930632444 [Accessed 20 December 2019]. 

• Wikipedia (2019) ‘Database design’, Wikipedia, 7 December. Available from: 

https://en.wikipedia.org/w/index.php?title=Database_design&oldid=9296

76294 [Accessed 29 September 2019]. 

• Wikipedia (2020) User Experience. Available from: 

https://en.wikipedia.org/wiki/User_experience [Accessed 5 January 2020]. 

 

about:blank
about:blank
about:blank
about:blank


 73 

• Wilson, F. (2018) How to Use the Risk Assessment Matrix in Project 

Management.  Available from: https://www.ntaskmanager.com/blog/risk-

assessment-matrix/ [Accessed 5 December 2019]. 

 

• Workfront (2018). The Beginners’ Guide to Agile Project Management 

Methodology. Available from: https://www.workfront.com/blog/the-

beginners-guide-to-agile-project-management-methodology. [Accessed 28 

September 2019]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

about:blank
about:blank
about:blank
about:blank


 74 

Appendix 

Sprint Activities 
 

 
Figure 19. Sprints Activities, Sprint 3. 

 

 
Figure 20. Chart Burndowns for Activity, for sprint 3 
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Figure 21. Sprints Activities, Sprint 4. 

 

 
Figure 22. Chart Burndowns for Activity, for sprint 4. 
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Figure 23. Sprints Activities, Sprint 6. 

 

 

 
Figure 24. Chart Burndowns for Activity, for sprint 6. 
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Figure 25. Sprints Activities, Sprint 7. 

 

 

 
Figure 26. Chart Burndowns for Activity, for sprint 7. 
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Code Error Report 

 

Some of the problems that we face were several errors that we must handle 

over the building process of the app. 

 

One example of an error that we faced (see image nº 17) is that the 

response is not a member of objects. Object only exposes the functions and 

properties defined in the object; the compiler will only let access object’s 

members. 

 

Image 17. Code error handles 1. 

 

 

Solution: Use any. 

 

Result: any 

 

Any can be anything, any has no interface. The compiler will let do whatever 

we want with the result. The compiler didn’t know anything about its 

member so minimal type checking is done when assigning or accessing both 

to itself and its members. 

 

Path: witsapp/src/app/menu/menu.page.ts 

 

The error was inside the camera section. 
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A  second example is on the menu buttons that are not responding 

without showing any error messages. It’s because the bottom ion-tabs was 

overlapping the menu screen, so it was effectively making a layer over the 

menu buttons. When we run the application, we are not touching the button 

because of the layer built over the menu by the ion-tabs. That is why it is 

not showing any errors. 

 

Solution: wrap (separate) ion-tabs section with ion-toolbar. 

 

<ion-toolbar> 

 <ion-tabs></ion-tabs> 

</ion-toolbar> 

so basically, now the layer only inside ion-toolbar. 

 

 

Path: witsapp/src/app/menu/menu.page.html 

 

ion-tabs can find after ion-content 

 

 
Image 18. Code error handles 2. 
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Debugging in Android Studio 

 

Following is an example of a debug process in Android Studio. 

 
Image 19. Code debugging. 

 
Image 20. Code debugging. 
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Image 21. Code debugging. 

 
Image 22. Code debugging. 
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Image 23. Code debugging. 

 
Image 24. Code debugging. 
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User Interface Initial Sketches 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 
 
 

Image 25. Sketches for the Wall app. 
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Image 26. Sketches for the Wall app. 
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Testing - Posters Used & App Info Generated 

 

 
 

Image 27. Results from the machine learning after reading posters. 

 

 

 
 

Image 28. Results from the machine learning after reading posters. 
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Image 29. Results from the machine learning after reading posters. 

 

 

 
 

Image 30. Results from the machine learning after reading posters. 

 



 87 

 
 

Image 31. Results from the machine learning after reading posters. 

 

 

 

 
 

Image 32. Results from the machine learning after reading posters. 
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Image 33. Results from the machine learning after reading posters. 

 

 

 
 

Image 34. Results from the machine learning after reading posters. 
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Image 35. Results from the machine learning after reading posters. 
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Cross-Sectional User Survey - The Wall Mobile Application.  
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Image 36. Results of the survey for The Wall mobile application. 

 
Image 37. Results of the survey for The Wall mobile application. 
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Image 38. Results of the survey for The Wall mobile application. 
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Image 39. Results of the survey for The Wall mobile application. 
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Image 40. Results of the survey for The Wall mobile application. 

 

 

User Satisfaction Survey - Feedback 

 

In the following table, we can see some of the feedback that users 

drop after seeing the app and its functionality. 

 

Question 11. What features of the application were less useful? 

 % Nº 

Not sure what is new about this type of app! 1% 1 

Not able to gauge by the video. 1% 1 

 2% 2 

Table 10. Breakdown of the result for question 11. 

 

Question 16. Do you think there is any function missing in the app? If so, 

please input your feedback. 

 % Nº 

It would be useful if the app could identify the details 

of the event but also identify how to buy tickets 

2% 1 

Pay for tickets booking restaurants from the app 2% 2 

No sure if I would ever feel the need to download the 

app. 

1% 1 

A method to order tickets, if and where applicable. 1% 1 

Sales tickets reminder. 2% 2 

It would be fun if we could have a list of the main 

events happening in town that we could add to the 

list of events we're attending with just a few clicks 

1% 1 
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(the info about the event would be already pre-

loaded). 

Maybe group events by type? 1% 1 

Group events by type, can a repeating event be 

detected? 

1% 1 

Add events from social media or event web pages 2% 1 

Link the event from social media post 2% 1 

Automatic events pop up 2% 1 

 17% 13 

Table 11. Breakdown of the result for question 16. 

 

 

Code Repository:  

 
GitHub Repository 

 

 

https://github.com/akhilchandran1/witsapp 

 

 

 
The Wall web page: 
 

The Wall Web Page 

 

 

https://anajuls.github.io/thewallapp/ 

 

 

 

Screencast artifact/system in operation: 
 

Artifact / System in operation 

 

https://www.youtube.com/watch?v=VDgibzcATfk&feature=youtu.be 
 

 

 

 

 

 

 

https://anajuls.github.io/thewallapp/
https://www.youtube.com/watch?v=VDgibzcATfk&feature=youtu.be


 96 

Evidence of Teamwork 

 

Raquel Martini (2017096) 

 

Role: Scrum Master, Team Lead, Testing, Documentation. 

 

Individual contribution for this project: Team Lead.  

 

This was my first experience as a project manager, coming from a 

graphic design background, I obviously had not led a software development 

team before. I was worried about the team finding a good idea, with a 

problem that was challenging but solvable, and that used technologies that 

we wanted to learn for our future careers and that we could learn. Once we 

settled on the project idea the next challenge was blending all the great 

ideas that the team members came up with for functionality into, again, 

something that we could deliver. Some choices included whether or not we 

would run the computer vision functionality on the mobile device or access 

a remote service, whether we would develop our own calendar functionality 

(front-end and back-end DB), and what authentication methods we would 

use to access the app. We decided on using Google Vision API and Google 

Calendar because, not only is it a reputable hosted security protected 

service, it is also going to offer new functionality for free over time that will 

help the product be competitive when its launched to the iOS or Google Play 

store.  

On an interpersonal level, there was also the challenge of managing 

my peers, dealing with language difficulties, and also trying to agree on a 

workload for each person that was interesting, challenging to them, and 

that was doable with their work and family responsibilities back in the real 

world. Since we are all adults, I think it was probably easier to deliver the 

project because we were all more motivated than we might have been if we 

were younger undergraduates again. I think all team members could see 

the value of what we were making and how it would contribute to our degree 

grade. 

 

Individual contribution for this project: Scrum Master. 

 

My Scrum Master role in this project was to lead the team in 

developing the solution by managing the delivery of the project software 

and documentation across a series of Sprints using Scrum and also 

BaseCamp. This first involved identifying a development methodology to 

adopt. Although CCT suggested that we use BaseCamp I also researched 
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and read (Scrum by Jeff Southerland) about several methodologies online 

and found that Scrum was best for the project. I also wanted experience 

with using Scrum since, along with XP, it’s one of the most popular agile 

methodologies rather than just a tool like BaseCamp.  

 

I found a company, Scumwise that has an online Scrum tool and we 

adopted use of this tool in early January. I liked Scrum because the 

Taskboard and backlog offered a high degree of transparency and visibility 

on what needed to be done and what was progressing or stuck (with 

problems) at any given time. I liked that it divided the project into sprints 

because this meant that we would regularly have a “mini-product” to test 

and provide feedback to the team on. I liked that the planning poker 

concept that encouraged the team to better estimate how long each 

individual task would take. The weekly stand-up meetings were useful 

because it kept the team focused on what was done, what needed to be 

done, and where there were problems. Finally, having a single board where 

everyone’s effort is shown is useful in encouraging people to work hard and 

maybe even compete a little to complete tasks. Having said all that our use 

of Scrum was not perfect because our task estimations were not always 

accurate since we haven’t developed anything this large before, or 

developed in large team, or developed using new technologies (e.g. 

Angular, Firebase, Google Vision). 

 

As the main tool to develop each task, we were suggested to use 

Basecamp from September, so we adopted it initially. BaseCamp, unlike 

Scrumwise, is more about communication (chat, message board, schedule) 

but it does not represent sprints, burndowns and taskboards and so does 

not capture progress as well as Scrumwise. In BaseCamp I can see the 

progress of the task, drop questions for the team related to concerns that 

we may have about every task and using this platform everyone is aware 

what each of us is contributing for each task. However, having used both I 

prefer Scrum for the reasons outlined. 

 

In the second semester of the year, we adopted Scrum and broke 

down the project into a backlog of tasks so any new task/activity that takes 

time for a team member will be added to the backlog on Scrumwise. My 

first goal was to explain how Scrum would be of benefit to the team and to 

explain the processes involved (sprints, backlogs, task estimation, 

taskboards and burndowns). The team were very positive about adopting 

the process and even though it took 1-2 sprints to iron out the small 

problems (i.e. regularly updating their taskboard tasks, understanding how 
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to estimate a task, understanding that each sprint is a fixed time) we soon 

were using it to manage the project. I used tags and colour coding in 

Scrumwise to identify tasks by type (e.g. research front-end, testing, 

documentation, review phase) and small improvements like that helped to 

quickly convey the important elements in each sprint. Every week I was 

creating tasks and measuring the time for each team member, I tried to 

assign the task according to the skills of every team member and try to get 

the best of each of them. 

 

In terms of my role of Team Lead I was lucky with the team in that 

we got along well together, each person could find a role that suited them, 

there was no one with very strong immovable opinions, and any conflicts 

on the direction of the product were easily resolved. Scrumwise also helped 

to improve the time management skills of all involved. Lastly, in this project 

I consciously stayed away from taking on a developer role because in the 

future I am more interested in working as either a Scrum Master or as a UX 

designer. 

 

Individual contribution for this project: Testing & Documentation. 

 

I defined the approach we would use to test. I’m not happy with the 

amount of unit testing that we did within the project but we had no 

instruction on testing during our time at CCT and so I had to figure it out 

as we developed that project. That is not an excuse it is just a statement 

explaining why we didn’t understand how a project is normally tested, what 

tools are used, and when and how best to implement testing and 

Continuous Integration (using GitHub) in our solution. Having said that we 

used three different methods based on the reading I carried out in the area. 

The three were as follows: 

 

1) Unit Testing using the test created by Ionic. 

 

2) Functional Testing of the main key component of the app (i.e. the 

computer vision functionality provided by Google Vision). 

 

3) User Testing where we test our app functionality and how users 

experience the UI and their perceptions of its functionality. 

 

My actual contribution to these phases was limited to only to the User 

Testing where I prepared the survey questions to ask the test users. The 

survey was divided into 2 phases and every question was carefully written 
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and provided a range of sample answers for the user. In retrospect some 

of the question answers did not include a proper range of positive, neutral 

to negative response types and so may have biased that question. After we 

got the results from the user testing, I worked along with Maura to analyse 

the result before she then completed the last phase of the process of testing 

which was documenting the results. 

 

Apart from my role as Team Lead and Scrum Master I also contributed 

to the preparation and content of all documents. In terms of this document, 

I contributed to the abstract, introduction, conclusions, summary and 

schedule of the project as well as contribute to and review all the documents 

that my teammates produced during this project. I used my background in 

graphic design to create diagrams, charts, tables, etc to better present the 

ideas through the document. Lastly, I contributed with the compilation of 

the documentation, structuring and editing of the screencast and in 

rendering the video for final delivery. 

 

I really enjoyed this project. I discovered that the organised and 

friendly aspects of my personality were reasonably well suited to be the 

Team Lead and Scrum Master. I think to be a good team leader you need 

to be able to communicate well with people and to now how and when to 

enable their work and/or push them forward. Some people like to be led; 

some people get collapsed with too many choices; some people obsess 

about one feature and need to be helped to re-direct their attention. I liked 

managing those dynamics. 

 

I want to thank the entire team for the great research work for this 

project, I can say that the team made an excellent contribution to the 

research part which helped to understand the challenges in developing  the 

project, to structure the deliverables, and to develop a novel mobile app 

with a solid technical foundation. Research that began in October 2020 with 

conversations with a real-world stakeholder who thought that the idea had 

potential. Research that progressed through many hours of reading and 

synthesising information from online sources, texts and instructional online 

videos. Thank you all for your great contribution. 
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Eliezer Maia Barbosa (2018127) 

 

Individual contribution for this project: 

 

The group was divided in parts, and I have the role of developer. In 

the first stage of the project, we were all thinking about what we were going 

to develop, and we came up with the idea of building an event app. 

 

Then, I did the resource requirements, checking what type of 

technologies we were going to use. We decided that it should be a mobile 

app, for this purpose, we choose to work with Ionic framework, after doing 

research about with mobile framework would suit us better to build this app. 

  

As part of the project, we need to study how to work with those new 

technologies, because Ionic uses Angular, React.js or Vue.js, to create 

mobile app. We decided to use Angular, because it uses Typescript as its 

programming language, which is more like Java, the programming language 

we are being taught in college. 

 

I also did research about what we should use for backend 

development, as Angular is focused on frontend only. For Java, there is 

Spring framework, which is very powerful and reliable, used for big 

companies. For security, Oauth was a good option as well, as it protects the 

user credentials. I also did the class diagram, user stories, use case, entity 

diagram and CRC card. 

 

For development, I implemented the Google API request, making our 

app to communicate with it, getting the data from the API. The user takes 

a picture of a poster or choose it from device images gallery. The request, 

with the photo, is sent to google API. The app receives back a JSON 

response with all data extracted from the given image. I implemented a 

method that perform a loop through all data content, filtering it with content 

defined by me in the form or arrays. 

 

The data we need is defined by event name, location, and date. Inside 

de loop, I can compare the entries found in the response with the ones that 

is defined internally in the app, for example: how to find a month: any string 

that contains a month, which is, in this case, an array containing all possible 

months formats, such as September, sep, sept etc. The same idea is applied 

for weekdays. 
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Then, after filtering the data, the user is presented with the results, 

which displays event name, location and date. The user can confirm, by 

making a manual input of the date, because it has to be in the date format, 

cannot be string. Once the user confirms it, the calendar is opened, showing 

the newly created event. The event is now stored in the user calendar, and 

he can access it anytime, by opening his device calendar. 

 

I have searched about the technologies we will be using in order to 

develop our application. Also, the project scope has been delivered 

describing the steps we need to take to have our project done. Initial steps 

are the use case diagrams, class model diagrams and database diagram. 

With this data, we can start the next step, which is the implementation of 

the app. I also have the initial app working, connecting successfully with 

the Google API, which is one of our objectives for the app, which has 

increased my understanding about how hybrid platforms, such as Ionic, 

works.  

  

 

Ana Julia Ortiz (2017102)  

 

Individual contribution for this project: 

 

Along the process of developing the project during this year, I was in 

charge to develop several tasks within the project, at the beginning I 

developed the project goal, the main and specific objectives; also as part 

of my collaboration I developed everything about UX/UI and  Design in the 

project, where it’s explain in detail all the steps to achieve a good UX/UI 

implementation, starting from a deep research about how the application 

can be develop in a easy way, in terms of methodology, users needs base 

on user centred design, and other relevant topics that have been 

mentioned. 

 

 To start with this process, a brainstorming  was conducted with all 

the team members to determinate the main ideas, in regard of layout, 

colours, styles also how they user could navigate through the application in 

a intuitive way, after all details were collect, I  did a research  about other 

applications with similar features, I create a look and feel board, to establish 

the style of the app, after that some sketch were made, when the main 

structure was done, I start to develop the wireframe, after finish with the 

final version, I create a clickable prototype of the application, to be use for 
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the testing part, including some questions to ensure that the user perceive 

the app as was conceive in terms of design. 

 

 To double check if the UX/UI principles were well implemented, I 

developed a few questions with other two members of the team; also I 

develop a several marketing material as POP, to complement our project, 

in order to have a full proposal of the application on all kind of possible 

scenarios, in case we want to sell the app, such as business cards, posters, 

web ads, mockups, landing page, having an small description of the app, 

and the main screen to show how the  app will looks and works. Additional 

to all that I produce an intro of a video for the screencast explaining the 

main functionalities of the prototype, and to finalise, I contributed  with my 

team in the final presentation for the submission day. 

 

In general all the project experience was really rewarding, because 

we did an excellent job together, we were able to blend our strengths and 

overcome our weakness in many different ways, from learn how to work in 

a team with all different personalities and skills, to complete the final 

product in this case The Wall App, with a high expectation about our work 

as a team, I really enjoy to work with them, also give me the opportunity 

to assure in what field I would like to work in a near future, in this case as 

a UX/UI Designer.  

 

 

Akhill Chandran (2017219) 

 

Individual contribution for this project: 

 

 

In the beginning I was searching about the current issues. Then we 

found people are forgetting local events. So, we came up with a solution. 

Build a mobile application to store all the local events. I work with Raquel 

to prepare Introduction of how events change life. Then I prepared an 

innovative solution for this problem and help locals to promote events, and 

I work with Eliezer to prepare Use Case and Class Diagram. I collect the 

reference from my group members and add in a Harvard reference format. 

I researched about Machine learning, Machine Learning service providers 

and prepared a report about my findings.  

 

We discussed about all our findings and decide to use Google Vision 

API for our project. I researched about the types of mobile applications and 
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difference, after a long research I came up with Ionic because we have a 

plan to develop in IOS and Android. In Ionic its easy because with a little 

change we will be able to use the same application in IOS and Android. Ionic 

applications are Hybrid applications so which will work in IOS, Android and 

windows. On the flip side we will be able to monitor the live changes that 

we are making. We can run it in developer mode. Which will allow us to 

open it in any mobile phone under the Wi-Fi (more than one in the same 

time is possible) and we can run in browse too. It’s very easy when I 

compare with native applications like IOS and Android.  

 

Ionic is so developer friendly. I go through all the advantages and 

disadvantages of Ionic and decide to use Ionic for our project. We split the 

work by allocating two people for development and three people for 

documentation and designing. My part is to develop the frontend and work 

with Eliezer in backend. These technologies were out of my knowledge, so 

I wanted to do a lot of research about Ionic framework and Google API.  

 

I decide to use Angular and TypeScript in Ionic (HTML, CSS, Angular, 

TypeScript). In development. I did full frontend development and update 

the design provided by Ana (one of my ream member) in image format. 

Create all the pages and make connection. Implement login with Facebook, 

Gmail (I create a developer account in Firebase, Google and Facebook and 

create an application in this three of them) and create an option to register 

an account with email ID and password. I use firebase to implement this 

because I can keep the password encrypted. Add an option to login with 

registered email ID and Password, and an option for forgot password. The 

user will get an email in their registered email account with a link (URL) to 

add new password. The password only able to change through their email 

ID. Implement logout method, I added an option to access device camera 

and gallery. I also added a method to access google calendar.  

 

I Created event page with dummy events, prepared a menu page with 

bottom tab and side menu, research a lot to fix all the errors. After that I 

collect the google vision implementation code from Eliezer and add to the 

Application and make it in working condition. Fixed all the errors. 

Implement an option to share events to social media, testing the application 

in XCode and Android studio. Debug the application in android studio and 

generate report. Install the application in my Android Phone and tested. 

Updated to the latest design. Prepare error report (Explaining about the 

most challenging two errors that I faced and the solution that take to solve 

it with reason). 
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Maura Carola Tangara (2017241) 

 

Individual contribution for this project: 

 

Although we all have a general understanding of The Wall project, for 

the success of our application development, we decided to divide the tasks. 

Initially, I was in charge of doing a search and analysis on the problem area, 

answering certain key questions such as: Why, who, what, how and where? 

Our application had to be developed, to base the development of it. So, I 

was assigned the search for concepts about the technologies we use, for 

example in terms of the back-end: the REST architecture which has become 

"the bridge", so to speak, that applications use to communicate with its 

back-end and fron-end (Server-Client). Also, I did an internet search on 

PaaS (Platform as a Service) in which we took Heroku, which is highly 

recommended for entrepreneurs because of its strong focus on solving the 

deployment of an application. 

 

Following the line of search and analysis of concepts related to our 

project, I worked on the risk analysis that The Wall could have, be they 

internal or external, of the types of risks for which in this first phase, the 

development of the application, we could have, I have chosen to perform a 

qualitative risk analysis. On the other hand, I was also in charge of 

designing the sequence and state diagrams based on the UML (Unified 

Modeling Language) diagrams. 

 

Finally, I was in charge of making a collection of 100 types of posters 

with different designs, types of events, dates and places, this for testing 

the application. And also, I collaborated in the elaboration of the 

questionnaire for the survey on our application, and I made a document 

with the interpretation of the results of the survey and the reason for it as 

support for our project.   

 

Last but not least, I collaborated in the elaboration of the 

methodological structure of the project documentation, for which I 

coordinated a meeting via Zoom with the head of the College Library, Justin 

Smyth and part of the group, who gave us a broad vision of how the 

document should be, he showed us examples, which was very beneficial. 

 

What I learned from this experience working with a team for this 

project? 
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The things that I learned with in this project, apart from putting into 

practice knowledge that was given to us during the three years of my 

degree, I think that the most important thing was teamwork and how to 

deal with differences in personality and culture. For this, the subject of 

project management was very important, the distribution of tasks and 

assignment of roles, for which I must highlight the work of each of my 

colleagues, but especially that of our Team Leader, who knew how to use 

tools such as Basecamp and Scrumwise for the phases of the work during 

the project. 

 

Using Basecamp and Scrumwise helped us, at least personally, to 

fulfill the assigned tasks, since for each stage that our Manager assigned 

us, we had a deadline that these applications reminded us of. I must 

emphasize that we never had a problem or misunderstandings as a group, 

we all collaborated with what we could.  And based on this work I discovered 

that I would like to venture into the Project Management and Technical 

Writting area.  
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