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Abstract

In today’s disaster management context, decision-making and information management is a
crucial aspect, given the complexity of the tasks the decision-maker has, as well as the sheer influx
of information coming in at any given time. As such there is a need to develop a system that can
aid both the decision makers in the command post but can also collect the information gathered
by the responders on the field. This system should also aid the decision maker by providing
counselling according a set of rules, giving the system an intelligent aspect. Thusly THEMIS is
born, an intelligent system to support decision making in crisis scenarios.

As any given system must have an interface, the usability and user experience are a concern, but
given the nature of crisis scenarios, this aspect of user interfaces becomes much more critical.

It is in this context that this dissertation’s goal becomes clear: design and test the interface
prototype of an emergency management intelligent system, following the User-Centered Design
framework.

With this goal in mind, the steps of the framework were followed, by beginning to understand the
user, the context of use, resulting in understanding the user’s needs. From here, the system
requirements emerged, and paper prototyping began. After validation with experts and possible
users, the interfaces were prototyped digitally for both the desktop and mobile system
applications. This was followed by usability tests, using the Cognitive Walkthrough method, the
System Usability Score and the User Experience Questionnaire. In order to complement the
testing phase, eye tracking data was gathered during the desktop version’s usability tests, which
gave further insight about user behaviour.

As such, it was concluded that prototypes scored highly both for usability and user experience,
and there was an overall improvement on the various versions of both the desktop and mobile
apps. The tests with eye tracking also allowed to identify a few issues that otherwise couldn’t be
detected, namely key items the users were missing on the interfaces.

Keywords: User-Centered Design; Cognitive Walkthrough; THEMIS; Disaster Management;
Eye Tracking; Personas; Human-Computer Interaction.
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Resumo

No contexto de gestdo de emergéncias atual, a tomada de deciséo e a gestdo da informacdo séo
aspetos cruciais, dado a complexidade das tarefas que o decisor tem, bem como a quantidade de
informac&o que chega a qualquer altura. Assim, hd uma necessidade de desenvolver um sistema
que possa assistir tanto os decisores no posto de comando, mas também possa recolher a
informacdo dada pelos operacionais no terreno. Este sistema deve também ajudar o decisor
providenciando aconselhamento de acordo com um determinado conjunto de regras, dando ao
sistema uma vertente inteligente. Assim nasce o THEMIS, um sistema inteligente de apoio a
decisdo para cenarios de crise.

A interacdo com este sistema é feita através das suas interfaces, cuja usabilidade e experiéncia do
utilizador sdo uma preocupacdo, dada a natureza dos cenarios de crise, pelo que a concecdo das
interfaces € um processo muito critico.

E neste contexto que o objetivo desta dissertagdo se torna claro: desenhar e testar um protétipo de
interface de um sistema inteligente de apoio a decisdo para gestdo de emergéncias, seguindo o
framework User-Centered Design, para aplicaces desktop e mdvel.

Com este objetivo em mente, os passos deste framework foram seguidos, comegando por entender
o utilizador, o contexto de utilizacdo, resultando num entendimento das necessidades do
utilizador. Daqui, emergiram 0s requisitos do sistema, que guiaram a prototipagem em papel.
Apos validacdo com especialistas e possiveis utilizadores, as interfaces foram prototipadas
digitalmente para ambas as aplicagdes desktop e movel. Isto foi seguido por testes de usabilidade,
utilizando a metodologia Cognitive Walkthrough, o System Usability Score e o User Experience
Questionnaire. Para complementar a fase de testes, foram recolhidos dados recorrendo ao eye
tracking durante os testes da versdo desktop, o que deu uma perspectiva adicional sobre o
comportamento dos utilizadores.

Ambos os prototipos atingiram pontuacdes elevadas tanto para usabilidade como para a
experiéncia do utilizador, e houve uma melhoria geral nas varias versdes das aplicacGes, tanto de
desktop como movel. Os testes com eye tracking também permitiram identificar alguns problemas
gue doutro modo ndo poderiam ser detetados, nomeadamente elementos chave que faltavam nas
interfaces.

Palavras chave: User-Centered Design; Cognitive Walkthrough; THEMIS; Gestdo de
emergéncias; Eye Tracking; Personas; Interacdo pessoa-computador.
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1 Introduction
1.1. Context of the dissertation

Disaster Management is a very complex issue involving many different actors and organizations,
that vary in capabilities, size and attitudes, such as the Red Cross and Red Crescent Movements,
UNISDR (United Nations Office for Disaster Risk Reduction), INSARAG (The International
Search and Rescue Advisory Group) and NGOs (Non-governmental organisations) in very
challenging scenarios, which require fast and correct actions, making the decision-making process
a critical element while facing stressful conditions (Byman, Lesser, Pirnie, Benard & Waxman,
2000; Correia, Severino, Nunes & Simdes-Marques, 2018).

In order for the decision makers to make correct assessments and decisions, they need accurate
and relevant information, which makes it their most valuable asset at their disposal along with
critical thinking (Albanese & Paturas, 2018). However, there is also the risk of being presented
with too much information that comes from the media, hard-copy notes, telephone conversations
and face-to-face briefings, causing the decision maker to be overwhelmed, hindering the decision-
making process (Albanese & Paturas, 2018).

Given these factors, it is imperative that a digital tool for decision making in disaster management
scenarios is highly usable and intuitive, so as to prevent human error and provide the much-needed
information to the decision maker, and instead of hindering it enhances workflow and the
decision-making process (Estuar, de Leon, Santos, llagan, & May, 2014).

The Portuguese Navy conducts disaster relief operations (DRO) whenever needed, providing
support to populations affected by catastrophes, as well as assisting local authorities, being
capable of acting independently and fully self-sustained. The ashore command post (PCT - Posto
de Comando em Terra)!, is responsible for setting the priorities of action and managing the
available resources, given the general directives for the specific DRO. In the initial setup the
officer commanding the PCT receives information provided by team coordinators, which in turn
receive information reports by radio. With a map of the affected area set on a table, the
information is then represented by graphical markers placed manually on the map, to help the
disaster manager to get a generalized picture of the current scenario, as illustrated Figure 1.1.
Based on this information the PCT commanding officer orders actions and assigns teams via the
team coordinators that transmit them by radio. Information regarding the affected population is
kept on handwritten tables, along with a log of events.

Given the lack of use of technological solutions to support the disaster management process, there
is an undergoing R&D project funded by the Portuguese Ministry of Defense, aiming at the
creation of an intelligent emergency management system named THEMIS (disTributed Holistic
Emergency Intelligent System), to support the decision making process performed at the PCT,
including the report of information about events and response teams, and ultimately aiding inter-
agency cooperation (Simdes-Marques, Correia, Teodoro, & Nunes, 2018a).

! The PCT corresponds to the On-Scene Operational Command Center (OSOCC) in the INSARAG
terminology (United Nations Office for the Coordination of Humanitarian Affairs (OCHA), 2015).

1



Figure 1.1 - Means used for situational awareness and disaster management at the
command post.

Ilustrated in Figure 1.2 is a high-level conceptual perspective of the system in a scenario of a
major disaster where multiple international agencies provide assistance and relief (Simdes-
Marques et al., 2018b). This dissertation will be focusing on the system’s UI (User interface) for

the “Responders” and “Disaster Managers”.
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Figure 1.2 - High-level concept of project THEMIS (Sim&es-Marques, Correia, Teodoro
& Nunes, 2018b).



1.2. Objectives

This dissertation’s primary goal is to produce and validate two user interface prototypes for the
THEMIS emergency management intelligent system, one for desktop equipment and the other for
mobile equipment. The user interfaces’ usability and user experience are critical given the
complexity of the context of use (i.e., disaster management). THEMIS purpose is to help the
decision makers by giving them all the relevant information regarding the operation and by
providing counseling and assistance in decision-making through advice on courses of action. It
should also allow users to report information and add it to the system, to keep the scenario as up
to date as possible.

1.3. Methodology

The methodology used in this dissertation is based on a framework known as User-Centered
Design, which is composed of four stages: Understand and specify the context of use; Specify the
user requirements; Produce design solutions to meet user requirements; Evaluate the designs
against requirements. This is an iterative process where user representatives are part of the
development from the very beginning, that aims to produce a solution that meets the user
requirements. The methodology used in this dissertation is further explained in chapter 3.

1.4. Structure of the dissertation

The present dissertation is divided in five chapters, which are further divided in subchapters, that
will be briefly explained below.

The first chapter, an introduction of the dissertation, goes over the context on the work developed,
as well as its objectives and a brief description of the methodology used.

The second chapter has a more theoretical nature, in which all the concepts, ideas and tools are
gathered along with detailed explanations and contextualization of the concepts used in this
dissertation.

The third chapter explains the methodology, in order to set the tone and framework for the
activities developed and presented further along this document.

The fourth chapter follows the UCD framework, where the context of use was identified along
with the users. Once identified the users’ needs it was possible to convert them into functional
requirements and then begin designing the prototypes for the user interfaces, beginning on paper
and finishing on a digital platform, until a version close to final and suitable for testing is
developed.

The fifth chapter presents usability tests conducted using the prototype developed earlier. Then
the results are analyzed, and new iterations of the prototype are developed, based on results and
user feedback. These new versions are also tested, and its results are compared with previous
iterations, producing a final version of the user interface prototype.

The sixth and final chapter is composed by conclusions regarding the work developed and its
objectives, as well as limitations and suggestions for future work.



Afterwards the references used to support the work developed throughout the dissertation are
listed.

At the end of the document there are the annexes available for consultation.



2 Literature review

2.1.Disaster management

UNISDR defines disaster as “a serious disruption of the functioning of a community or a society
at any scale due to hazardous events interacting with conditions of exposure, vulnerability and
capacity, leading to one or more of the following: human, material, economic and environmental
losses and impacts™. These losses typically exceed the ability of the affected community to meet
and fulfil its demands using regular resources, requiring extraordinary support and relief
(Dwivedi, Shareef, Mukerji, Rana, & Kapoor, 2017). For the first phase of emergency relief,
victims need minimum requirements for survival, such as food, water, shelter and medicines, as
the main objective is to save lives and minimize human suffering. This first phase, which is the
most critical regarding operational time, usually lasts for some days to a week (Wisetjindawat,
Ito, Fujita, & Eizo, 2014;Beamon & Balcik, 2008).

According to the International Federation of Red Cross and Red Crescent Societies (IFRC), the
world's largest humanitarian organization, disaster management can be defined as “the
organization and management of resources and responsibilities for dealing with all humanitarian
aspects of emergencies, in particular preparedness, response and recovery in order to lessen the
impact of disasters.”

Disaster management encompasses several activities, as seen in Figure 2.1, them being:
Mitigating disasters; preparing for disasters and reducing risk of disasters; responding to disasters;
and recovering from disasters. Its importance is highlighted by Russian war surgeon Pirogov in
1864: “In comparison a well-functioning organization of disaster management may save more
lives than the knife of the surgeon”.

Figure 2.1 — Disaster Management Cycle?.

2 Source: FEMA (https://training.fema.gov/emiweb/earthquake/neh0101220.htm)
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A disaster management system is a specific kind of information system suited to support complex
processes regarding the coordination of operations in response to several types of disasters
(Simbes-Marques et al., 2018a).

Nowadays there are several disaster management systems and applications, designed for a series
of different goals. These can be aimed for the general population to report incidents and
emergencies to a central entity, while receiving real time alerts, like the FEMA (Federal
Emergency Management Agency) application (https://www.fema.gov/mobile-app).

There is also Alert Technologies Corp’s OpsCenter, which is aimed for a coordination centre,
providing real time information and resource management capabilities, such as staff management
and checklists. This system, however, doesn’t have a geographical panorama for operations or a
mobile app (https://www.alerttech.com/OpsCenter).

US-based Verint Systems’ NowForce provides a plethora of services, like personal safety apps,
cloud-based computer aided dispatch and mobile response tools, aimed at campus security,
private security and public safety organizations. This system is a much more complete alternative
for disaster management, as the user interface is quite intuitive, and provides various options for
viewing relevant information (https://www.nowforce.com/solution/overview/).

2.2. THEMIS

The goal of the THEMIS project is to implement an Intelligent System aimed at supporting
disaster operations management in complex disaster scenarios. The core inference processes were
discussed in (Simbes-Marques, 2019), namely the ones addressing the assignment of response
teams. Other lines of research, included knowledge management and the issues regarding the
design of the THEMIS intelligent system’s Knowledge Base (Correia et al., 2018) (Simdes-
Marques, Filomena Teodoro, Calhamonas, Nunes, 2020), or exploiting user interaction
considering augmented reality as a solution for on-site responders (Nunes, Lucas, Simdes-
Margues, & Correia, 2018)

An ongoing research focusing on the augmented reality of the mobile application (Alexandre
Campos, 2019) (Campos, Correia, et. al., 2019), continues the previous work and uses the
outcomes of the present work, which were published in (Simdes-Marques, Mendonga, Figueiredo,
Nunes, 2020).

A different study took a more empirical approach to user experience regarding the THEMIS
project. Personas were used in order to find users’ needs, UML use-cases were used to map the
activity and interactions of the users with the system and other users, in this case using the
aforementioned personas. The study also provides samples of user interfaces for both desktop
version (aimed at the decision-maker at the command post) and the mobile version (aimed at the
responders on the field). Furthermore, functional requirements were specified in order to dictate
what are the must-have functions and features of the system (Simdes-Marques et al., 2018a).

It can be said that the last study mentioned above was the first step towards ensuring good
usability and user experience, which is the main goal of this dissertation.

2.3.User-Centered Design

User-Centered Design (UCD) is a well-defined framework, which has the users as the main focus
from the first stages of the development process, thus making it possible to develop more useful
and easy to use products and systems (Nunes, 2006).
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UCD focuses on the user’s domains, environments, cultures, user requirements and is not a static
process, as there exist multiple variations, composing of different methods and tasks, depending
on process needs (Mithun, 2018).

This framework is composed by four main steps, as standardized in 1ISO 9241-210:2010, and
depicted in Figure 2.2, that happens after the need for developing a product is identified. These
steps are as follows:

Understanding and specifying the context of use;

Specifying the user requirements;

Producing design solutions;

. Evaluating the design.

This is an iterative process that produces a product that fulfils the users’ needs, however after
evaluation there are always improvements that can be introduced to further better the users’
experience.

MowbdE

Plan the human-centred
design process

Understand and specify

Designed solution

meets user requirements /// the context of use
/
/
lterate, @ ————
// where ="
appropriate >~
/ PRI AN
4 3
\
Evaluate the designs \\ Specify the user
against requirements \ requirements

Produce design solutions
to meet user requirements

Figure 2.2 - User-Centered Design®

The UCD framework can be applied whenever there is a need to develop a system or product as
the following examples show.

One study followed the UCD framework to develop Learn to Quit, a smoking cessation app
designed for people with serious mental illness. The researchers used expert panel guidance,
development of personas and paper prototyping, all tools used in this dissertation as well. The
prototype developed scored a mean of 74% on the System Usability Scale, to be used further
ahead on section 5.5., which suggests that the prototype had promise. The study concluded that

% Source: 1SO 9241-210:2010



the prototype’s simplicity enhanced the user experience, as well as gamification aspects and the
use of cartoons (Vilardaga et al., 2018).

Another study used the UCD framework to develop a platform for medication reconciliation IT
based on two applications. The usability tests used the System Usability Scale, where the score
went from 72.3% to 75.0% on different iterations. The study concluded that most patients were
satisfied with the app, as the usability and usefulness were highly complementary (Marien et al.,
2018).

A study also used the UCD framework to help develop a chatbot-based messaging application for
e-commerce. The research team began by gathering information on the users through a
guestionnaire and interviews. This allowed the researchers to understand user needs, referred as
“goals” in the study, as well as the context of use. This in turn allowed for the development of 3
personas to model the typical users of the system. Afterwards the team identified usability and
user experience goals in order to define “features of the system”, also known as system
requirements. Once those were defined and design solutions were proposed, prototype design
began in Balsamiq, in order to create a low-fidelity prototype, or wireframe, that allows for
minimal interaction, which was then subjected to user tests, which in turn generated feedback to
develop a high-fidelity prototype. This prototype was subjected to usability tests, which were
composed by interviews, before and after, free exploration and task completion. The study
concluded that by following the UCD framework, the prototype was accepted and rated positively
by users, who agreed that the prototype was effective, efficient to use, easy to learn, enjoyable
and helpful, as well as safe to use (Pricilla, Lestari, & Dharma, 2018).

Not only in HCI (Human-computer interaction) can UCD be applied. One study used the UCD
framework to develop new workstations for six people in the IT department of a company. As
usual in the UCD approach, the users were integrated in the design process from the beginning,
which in turn allowed to produce solutions that were more complete, adequate and satisfactory to
the user. Thusly the company mentioned the intention of expanding the use of UCD to other
products (Duschenes, Mendes, Betiol, & Barreto, 2012).

Another study aimed to gauge user opinions on vehicle dashboard and instrument panel layout
for the next generation of automobiles. This study followed the first steps of UCD, where the
researchers identified the end users and surveyed their opinions regarding the current solutions’
usability, in order to further understand their needs and features they would like to see in future
designs (Gibson, Butterfield, & Marzano, 2016).

A study from 2018 applied the UCD framework to develop and modernize business modeling
tools, focusing in Component Business Modeling, a tool used by IBM as a use case. The research
team began by identifying issues in the user base, and then followed by using personas to describe
the typical user, to better understand the use context and user needs. Then by converting the issues
previously identified into desired user goal, the research team was able to prioritize design
aspects. The researchers then consulted stakeholders and selected users to further consolidate
desired outcomes of the system. Thusly the research team began to design the user experience by
creating scenarios, which were reviewed frequently. Finally, after considering the technical
aspects of developing the tool, the research team followed an agile approach to software
development. The study concluded that the UCD framework allowed for the successful adoption
of the developed tool (Arar et al., 2018).

By involving users from the very beginning, UCD helps to ensure high usability of products, as
the process is convenient, effective and mapped, so that it meet the user requirements, based on
ergonomics and usability knowledge to find the user’s needs (Mithun, 2018).



2.4.User experience

User Experience (UX) is defined by “a person’s perceptions and responses that result from the
use or anticipated use of a product, system or service.”, according to ISO 9241-210:2010, while
Christian Kraft defines it as “the feelings that the user gets when using a product”. Kraft further
claims that “using feelings as a comparison model allows us to understand that the user experience
can be anything from hate to love. From anger to happiness. From indifference to passion. From
expectance to nostalgia. From pride to humiliation. And so forth.” (Kraft, 2012).

There is also a need to differentiate User Experience from Consumer Experience. The first regards
only the actual usage of the product while the second also includes when the user looks up the
product all the way to customer service (Kraft, 2012).

Key factors for user experience are first impressions and how long they last, long term UX and
how it can be compared to a personal relationship and positive or negative surprises (Kraft, 2012).

Given the complexity of and the large variety of tasks present in the coordination and execution
of emergency response scenarios, User Experience is of the utmost importance, given that
THEMIS is a very complex and interactive computer-based system (Simdes-Marques et al.,
2018a).

2.5. Usability testing

Usability is defined by 1ISO 9241-210:2010 as the “extent to which a system, product or service
can be used by specified users to achieve specified goals with effectiveness, efficiency and
satisfaction in a specified context of use”. The Usability Professionals Association, UPA, defines
Usability as “an approach to product development that incorporate direct user feedback
throughout the development cycle in order to reduce costs and create products and tools that meet
user needs.” Steve Krug (2000) provides his view on Usability as “making sure that something
works well: that a person of average (or even below average) ability and experience can use the
thing — whether it’s a website, a fighter jet, or a revolving door — for its intended purpose without
getting hopelessly frustrated.”. Tullis and Albert (2008), looked at the previous definitions as well
as others, and noted that they shared common themes: (1) a user is involved; (2) that user is doing
something; (3) that user is doing something with a product, system or other thing.”

The importance of Usability cannot be overlooked. In November 2005, there were 75 million
websites on the internet and about 30 million intranets inside corporate firewalls, summing up to
over 100 million user interface designs. Of these about 70 million are professional user interface
designs, intended to serve the customers of a business, government agencies or non-profit
organizations. As such, these user interfaces must have good usability otherwise these could incur
in heavy costs (Nielsen, 2005).

In order to evaluate a user interface design there are several tools at one’s disposal. The quickest
and cheapest of them are heuristic evaluations, which helps identifying usability problems in early
designs and prototypes, which at least three users (Simdes-Marques & Nunes, 2012). Nielsen also
deducted the correlation of the amount of usability problems to the number of heuristic evaluators,
as well as the relationship between the ratio of benefits to costs and the number of evaluators
(Nielsen, 1994). The most well-known heuristics are Jakob Nielsen’s, which were published in
1994, where the author concluded that these heuristics seemed to be excellent for explaining
usability problems (Nielsen, 1994):



e Visibility of systems status;
e Match between system and the real world;
e User control and freedom;
e Consistency and standards;
e Error prevention;
e Recognition rather than recall;
e Flexibility and efficiency of use;
e Aesthetic and minimalist design;
e Help users recognize, diagnose and recover from errors;
e Help and documentation.
There are also other well-known and widely used heuristics.

Gerhardt-Powals' cognitive engineering principles are comprised by 10 heuristics, similar to
Nielsen’s, albeit more holistic. They were developed in a study regarding antisubmarine warfare,
where there was a specific user with a specific set of tasks. The study concluded that cognitively-
engineered interfaces are superior in performance, satisfaction and workload, reaction time and
accuracy measures. The study further concluded that applying these principles (or heuristics) will
enhance HCI (Gerhardt-Powals, 1996).

Weinschenk and Barker (2000) compiled a list of 20 principles and guidelines from different
sources including Nielsen’s 10 Heuristics, Apple and Microsoft.

Ben Shneiderman’s Eight Golden Rules can also be used during an heuristic evaluation
(Shneiderman & Plaisant, 2005).

Another set of heuristics are Connell and Hammond’s 30 Usability Principles, that are grouped
into seven larger sets (Connell, 2000): Requirements and Functionality Principles; User-System
Principles; User Principles; Comparative Principles; System Performance Principles; Perceptual
and Motor Principles; and User Support Principles.

Cognitive walkthrough is a tool that can be used to evaluate the usability of a Ul, beyond the use
of heuristics. It is a theoretically structured evaluation process in the form of a list of questions,
which focus the designer’s attention on individual aspects of the interface. The process begins by
specifying a series of tasks, then the success of each task is evaluated, and finally questions about
each task, regarding ease of the task and system response, gather feedback for the designer’s
consideration (Lewis, Polson, Wharton, & Rieman, 1990). This tool can detect almost 50 percent
of the problems that can be revealed by a full-scale evaluation study, by using different realistic
tasks. This however, doesn’t mean that the need for evaluating interface prototypes disappears. It
just means that a considerable amount of problems can be encountered with very limited
investment and resources (Lewis et al., 1990). This tool provides self-reported metrics regarding
the use of the system, while the users are performing the tasks, answering questions and thinking
aloud. The test moderator should take notes of the participant’s behaviour and responses to
guestions, but most importantly to gather are errors, their frequency, type and severity. Task
success and task efficiency are also data that are useful for further analysis (Tullis & Albert,
2008).

Self-reported metrics can be gathered at the end of tasks, but also at the end of the study (Tullis
& Albert, 2008). While there are various tools to gather data and user feedback at the end of the
study, this dissertation will focus on the two tools used: System Usability Scale and User
Experience Questionnaire.

The System Usability Scale (SUS) is a ten-item Likert scale, developed by John Brooke in 1996
that presents the user with statements regarding a variety of aspects of system usability, to which
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they agree or disagree (Brooke, 1996). The results are then presented as a percentage, where a
higher percentage means a better score. Tullis and Stetson, in 2004 compared five questionnaires
for assessing the usability of one website, one of them being SUS. After analysing the data, the
study concluded that SUS offered the most reliable results across sample sizes (Tullis & Stetson,
2004).

The User Experience Questionnaire (UEQ), is composed by 6 scales with 26 items. The scales
are divided in pragmatic quality and hedonic quality and are as follows: Attractiveness;
Perspicuity; Efficiency; Dependability; Stimulation; Novelty. Each item is composed by two
terms of opposite meanings, with their order randomized, so that half the items start with a
positive item and the rest with a negative item. The items are scored in a 7-stage scale, so that
they can vary from -3 to +3, the most negative answer to the most positive (Laugwitz, Held, &
Schrepp, 2008).

A powerful tool in usability research is eye tracking technology. Eye tracking is a tool that allows
auser’s eye movements to be measured in order to gain the knowledge of where the user is looking
at, at any given time, as well as the sequence in which they do so. This can give researchers insight
regarding the way users process visual and display-based information, as well as factors that
influence the usability of user interfaces (Poole & Ball, 2006).

Eye trackers allow researchers to know where the users are looking at, for how long, how their
focus varies from item to item in the Ul, what elements they miss, how they navigate and how
size and position affects their attention. Eye tracking’s main strengths are that it doesn’t rely on
memories or aware knowledge of the user and it allows to identify elements the user recognized
and gazed at for some time, but didn’t understand its use (iMotions, 2008). Another advantage is
that researchers don’t have to bother the user during the test too much when they are concentrated
on the task at hand (Pernice & Nielsen, 2009).

There are two types of eye trackers: screen-based eye trackers, and glasses. The first are remote
bars that are mounted on the screen where the Ul is being displayed on, while the latter are mobile
headsets that have small infra-red cameras mounted near the user’s eyes.

Although considered a new field, eye tracking has been used for many years in psychological
research, and the first eye tracking experiments occurred more than 100 years ago, in around 1901
and 1905 (iMotions, 2008). Being an established technology, there are a few use cases that
combine this technology with usability research.

One such use case is where researchers used eye tracking and think aloud techniques to evaluate
the usability of three web services, two polish websites and BBC’s website, by giving their test
users specific tasks to solve. The procedure consisted of a set of instructions, three questions and
six tasks. Such tasks were finding the weather in Gdansk or find the exchange rate of polish
currency to Euro. The data gathered with the eye tracker allowed researchers to produce heat
maps, a quantitative analysis of where the users looked at in the Ul (Weichbroth, Redlarski, &
Garnik, 2016).

Another study analysed the navigation of users in travel blogs, profiles on social networks and
online travel communities, as well as advertising efficacy of a banner on said sites. Thusly the
research team used eye tracking along with self-administered questionnaires at the end of tests.
The study concluded that eye tracking attention measurements differed slightly from measures of
self-reported memory (Hernandez-Méndez, Mufioz-Leiva, Liébana-Cabanillas, & Marchitto,
2016).

A study from South Korea used eye tracking to examine how consumer’s attention allocation
behaviour worked in online search, more specifically attention adjustment, renewal, equilibrium

11



seeking and how these search behaviours vary when exposed to advertisements. This study
concluded on users’ attention span, and how they navigate on the Ul (Ahn, Bae, Ju, & Oh, 2018).

Eye tracking also aided researchers to evaluate the usability of learning technologies at the
classroom level, by grounding it in empirical evidence to be studied as the method used was based
on the physiological data provided by the technology. This study is composed of four use cases
where teachers provided face-to-face lessons with students from primary school to university
(Prieto, Sharma, Kidzinski, & Dillenbourg, 2018).

A study also used eye tracking technology as a tool to evaluate specific design features of a
prototype ecosystem services decision support system. The results provided helped identify
critical features that could potentially influence the perception of the information present in the
Ul (Klein, Drobnik, & Grét-Regamey, 2016).

Another study aimed at identifying critical issues regarding the usability of e-voting systems used
eye tracking to study the user’s behaviour while using two different systems. As such, it was
possible to identify two problematic areas that affect the ease of use, via qualitative and
guantitative data analysis provided by executing a specific set of tasks, as well as the issues of
displaying non-relevant information and avoiding user mistakes (Realpe-Mufioz et al., 2018).
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3 Methodology

The methodology used to develop this work was based on the User-Centered Design framework
(1SO 9241-210:2010). This framework consists of four main steps which are depicted in Figure
3.1.

Figure 3.1 — Used methodology steps, based on the UCD framework.

In the first step (Understanding and specifying the context of use), the target users were defined
as well as the context in which they will use the system, through interviews to users (people with
exercise experience and project coordinator), observing a Disaster Relief Training Exercise
(DISTEX) and analyzing its related existing documentation, as well as researching emergency
management systems that already exist, albeit without the intelligent decision support
functionality. From this step resulted: (i) a list of the users’ needs; (ii) user personas were created
that describe the archetypes of the various system’s users; and (iii) system use cases that map the
interactions between the various actors and the system.

Regarding the second step (Specifying the user requirements), the users’ needs collected in the
previous step were converted to system functional requirements. This was done using use case
diagrams. These diagrams were elaborated for the more complex user needs, and all user needs
were decomposed in a logical way. Afterwards, functional system requirements were identified
to address the needs.

The third step (Producing design solutions) refers to the actual design of the user interfaces.
However, an analysis of existing emergency management system solutions was needed to gather
common practices and approaches. Then, paper prototypes were used, as it is a cheap and quick
way to design basic user interfaces, in order to validate the core concept and gather feedback in a
meeting with users. With the users’ feedback, adjustments were made, and the digital design of
the interfaces took place.
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In the fourth and final step of the process (Evaluating the design), a first version of both desktop
and mobile prototypes was validated through freely exploring and accomplishing simple tasks,
by a few experts, i.e. THEMIS project contributors and Naval Academy cadets. Then a group of
participants took part in a test where a number of tasks were given for them to complete using a
simulation of the interfaces, a usability evaluation methodology called Cognitive Walkthrough.
In addition, the users were asked to answer two questionnaires, SUS and UEQ. The tests’ results
were analyzed to identify flaws in the interfaces’ design and correct them. This analysis resulted
in changes in the prototypes, which were then subjected to the similar usability tests as for the
first versions. In addition to the aforementioned tools to evaluate usability and user experience,
eye tracking was also used in order to gain insight as to how the users navigated through the
interfaces, to further understand how key elements of the interface were missed and which
elements drawn unwanted attention. This could be seen by creating gaze heatmaps of certain
interfaces where users struggled to navigate or spent extra time.

From this iterative process resulted a prototype solution that meets the users’ requirements.
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4 Interface prototypes development

4.1.Phase 1 of UCD - Understand and specify the context of use

The work developed began by first understanding the context of use of the system in development,
then the types of users, so that it is possible to assess the users’ need to obtain the system’s
functional requirements.

4.1.1. Context of use

In order to identify user needs, first there is the need to list and fully understand the contexts in
which the system will be used. Thusly, four use contexts were identified: system administration,
operation preparation, operation execution and operation analysis.

In the system administration context, the user (system administrator) will manage the core
aspects of the system: the database, the knowledge base and the inference engine.

The operation preparation context, the user will define the operation scenario as well as the
resources available to the crisis response effort. This will be done after the ship sails towards the
affected area and will give the system the necessary information to configure and initialize the
operation.

During the operation execution, the system will have users in two different environments. Those
at an ashore command post (PCT) that will conduct the operations, managing and assigning
resources to incidents. The other users will be at the disaster site, leading their teams as they
follow the instructions, such as reporting incidents or repairing structures, given by the users at
the PCT.

After an operation is over, there will be an operation analysis context, in which users will be
able to look at the history of events, and playback the operation.

4.1.2. Types of users

Given the contexts of use, for each of them, the users must also be listed and fully defined, so that
their needs can be gathered.

For the system administration context, the user is quite straightforward, as it will be a system
administrator.

The operation preparation will be done by a user who will input the necessary information to
configure a new operation, or finish configuring an existing one, which can be anyone with proper
access to the system.

It’s during the operation execution that there will be the biggest number of users. Here there are
five types of users, one at the ashore command post and four at the disaster affected area itself.

e The on-scene Commanding Officer (PCT), who needs a holistic view of the operation, so
that they can integrate information and establish the priorities out in the field.
Occasionally needs details. Reports to the Commanding Officer at the command post
aboard (CO). The PCT convert the CO’s priorities into specific orders to the response
teams.

e The reconnaissance (RECON) team leader receives orders from the PCT and coordinates

their team. Reports injured and incidents to the PCT. Once their base mission is done,
they provide help to other teams.

15



e The search and rescue (SAR) team leader receives orders from the PCT and coordinates
their team. Rescues victims according to the priority defined by the PCT, brace structures
when needed and transports injured to the medical post, by foot. Once their base mission
is done, they provide help to other teams.

e The medical (MED) team leader helps building the field hospital or medical post. Their
main activities are done in the aforementioned locations but can also go out in the field
to give advanced medical care, per the PCT orders.

e The technical (TEC) team leader receives orders from the ashore command post and
coordinates their team. The team makes repairs or capacities installation operations, to
support the operation. The team also has specialized gear. Once the base mission is done,
the team provides support to other teams.

There will also be logistic teams on the site as well, but for the beginning stages of this project,
those will not be accounted for.

The operation analysis will be done by any officer that evaluates operations.

4.2.Phase 2 of UCD - Specifying the user requirements
4.2.1. Users’ needs

Once the users and the context were defined, information to assess user needs was gathered. Such
was possible resorting to: a gathering of information regarding existing emergency management
applications; field observation of a Disaster Relief Training Exercise (DISTEX); an analysis of
relevant documentation, such as the Operation’s Orders for two different DISTEX; as well as
conversations with navy officers with disaster management operational experience.

In order to understand explicit user needs, first, directed questions with users and people with
training and disaster relief exercise experience were asked as well as brainstorming sessions with
experts.

With all of this information gathered, and for each of the contexts of use, there are user needs that
were identified and listed, so that system requirements can be determined. The tables list the users’
needs for the system administration (table 4.1), operation preparation (table 4.2), operation
execution (table 4.3) and operation analysis (table 4.4).

4.2.1.1. System administration

For the system administration the user’s needs it was considered that the user is different than the
rest of the contexts. In Table 4.1 the user needs for the system administration context are listed.

Table 4.1 - User needs for system administration.

Ne. User needs
1 | Differentiated log in for system administration
2 | Manage knowledge base
3 | Manage database
4 | Manage inference engine
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4.2.1.2. Operation preparation

In this context the user needs to check existing information, fill and generate the operation’s
orders. In Table 4.2 the user needs for the operation preparation context are listed.

Table 4.2 - User needs for operation preparation

Ne, User needs
1 | Differentiated log in for operation preparation
2 | Load an operation preparation file
3 | Save an operation preparation file
4 | Create a new operation preparation file
5 | Ship identification
6 | Define number of brigades and composition
7 | Write a mission introduction
8 | Define mission objectives
9 | Define mission priorities
10 | Define disaster type according to the international disaster database
11 | Define area of operations
12 | Define brigades’ tasks
13 | Define communication plans
14 | Preview operation’s orders
15 | Generate operation’s orders

4.2.1.3. Operation execution

With this being the main and most critical usage of the system, a high number of needs were
identified. These needs were also divided by the types of users. In Table 4.3 the user needs for
the operation execution context are listed.

Table 4.3 - User needs for operation execution by type of users.

- PCT | RECON | SAR | MED

1 | Differentiated log in for operation execution X X X X X
2 | Load an operation execution file X X X X X
3 | Save an operation execution file X X X X X
4 | Create a new operation execution file X X X X X
5 | Check team status X

6 | Update team status X X X X
7 | Report incident X X X X
8 | Checkincident status X

9 | Update incident status X X X

10 | Report point of interest X X X X
11 | Check point of interest X X X X X
12 | Set priority preferences X

13 | Check priority preferences X

14 | Analyze system recommendation X

15 | Check order X X X X X
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Table 4.4 (cont.)- User needs for operation execution by type of users.

; PCT | RECON | SAR | MED

16 | Manage orders X

17 | Check order execution status X

18 | New order alert X X X X
19 | Confirm order reception X X X X
20 | Update order execution status X X X X
21 | Manually parameterize a new order X

22 | Edit existing information X X

23 | Access edit history X

24 | Check current position X X X X
25 | Register people X X X

26 | Manage people registry X X

27 Look up and.consult procedures and technical X X X X

documentation.

28 | Check the operation’s history of events. X

29 | Generate forms or documents. X

30 | Communicate with users through the system. X

4.2.1.4. Operation analysis

Much like the system administration context, it was considered that the user was different than
the other contexts. In Table 4.5 the user needs for the operation analysis context are listed.

Table 4.5 - User needs for operation analysis

Ne, User needs
1 | Differentiated log in for operation analysis
2 | Search operation preparation file
3 | Load operation preparation file
4 | Search operation execution file
5 | Load operation execution file
6 | Playback operation’s events

Given the context of use, the types of users and their needs, it was possible to create five personas
that realistically represent the system’s users, during the operation’s execution. These were
created to provide accurate archetypes that can be used to assess the design development, as well
as further understand the underlying needs and expectations the system is trying to fulfill. They
also represent the majority of the user group, giving a clearer picture of how they will interact
with the system in a realistic way.
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The first persona created was the PCT commander to aid in designing the desktop version of the
prototype, and then MED, RECON, SAR and TEC team leaders for the mobile version. The PCT
commander persona is exemplified in Figure 4.1 while the rest are available in appendix A.

NOME: Alves IDADE: 42 POSTO: Capitdo-Tenente (CTEN; OF-3)
Oficial na Marinha Portuguesa, o CTEN Alves, comecou a sua carreira militar na Escola Naval.

Ao longo da sua carreira desempenhou multiplas fungdes a bordo de navios e em terra.

A vontade de bem fazer é uma maxima que guia a sua agdo e que incute as suas equipas. Além da
preocupacao com o rigor e a exceléncia, ndo descura o elemento humano no seu processo de deciséo e perfil
-y de lideranga.

FUNCOES ATUAIS

E o Oficial Imediato da fragata NRP Corte-Real.

PROFICIENCIA NO USO DE TECNOLOGIA

O CTEN Alves esta habituado a utilizar meios digitais, desde computadores pessoais aos smartphones e tablets.

O CTEN Alves tem competéncias nos mais diversos softwares, tais como o Microsoft Office que usa com proficiéncia. Ao nivel
da gestdo de informacao e sistemas de apoio a decisdo, 0 CTEN Alves, utiliza 0 SINGRAR para a gestao da Batalha Interna.

FUNCAO EM OPERACOES HUMANITARIAS

Como Imediato do navio, quando é chamado a desempenhar tarefas no ambito do apoio humanitario e assisténcia a catastrofe, o
CTEN Alves é o responsavel pelo Posto de Comando em Terra (PCT). O comandante necessita de ter disponivel o0 maximo de
informacéo para o processo de tomada de decisdo, que € complexo, mas conta com 0 apoio dos seus colaboradores e do sistema
THEMIS para definir as prioridades de agdo, para que se possa gerir de forma eficiente e eficaz os recursos disponiveis.

MOTIVACOES PARA A UTILIZACAO DO SISTEMA THEMIS

Durante a operacdo o CTEN Alves tem de definir prioridades de acdo de modo a que os coordenadores de brigada possam gerir as

suas equipas eficientemente.

Assim, o output esperado pelo chefe do PCT, o Imediato, é a visualizacdo de uma informacéo credivel e em tempo para a tomada

de decisdo. Para isso, precisa de ter filtros para selecionar a informacdo mais relevante para a tomada de decisdo. A informacao

consultada tem, desejavelmente, de ser clara e objetiva, sem qualquer ambiguidade.

As funcionalidades que o CTEN Alves identifica como necessarias no sistema séo:

o Visualizacdo integrada da operacdo (localizacdo de edificios e estruturas criticas, incidentes, localizacdo de vitimas e das
brigadas);

o Filtragem de informagdo de modo a ser possivel focar-se em tipos de incidentes e recursos especificos;

o Consulta/Edicdo de dados sobre incidentes e recursos;

e Aconselhamento na gestdo e emprego dos recursos disponiveis;

e Capacidade de emitir ordens para as equipas;

o Reforgo da capacidade de comunicar/interagir com outros centros de coordenacdo dos niveis tatico, operacional e estratégico;
bem como com 0s proprios recursos.

Figure 4.1 - Example of a persona (written in portuguese).

4.2.2. System functional requirements definition

In this step, specifying the user requirements, the user’s needs identified so far need to be
converted into functional systems requirements. Therefore, by representing the needs as use cases
it is possible to understand how the user will interact with the system and what functional
requirements there are. These system requirements will dictate which key elements the interfaces
must have for the system to satisfy the users’ needs.

4.2.2.1. Use cases

In order to convert the users’ needs into functional system requirements each actor’s interaction
with the system will be logically decomposed so as to find out what the system’s key elements
for each interface are. Some needs, however, are straightforward and don’t require a use case
diagram to be decomposed and analyzed. The use cases are: system administration, set up a new
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operation, check location and status of incidents and brigades, validate system recommendations,
manually parametrize orders, input information on-behalf, receive orders from PCT, report status
to PCT, register people, look up and consult procedures and technical documentation, check the
operation’s history of events, generate forms or documents, based on the system’s data and
communicate with users through the system.

4.2.2.1.1. System administration.

The use case depicted in Figure 4.2 illustrates a system administrator’s interactions with the
system. This user is in charge of managing the system’s knowledge base, and in order to do so,
they require a login capability, as well as a way to input new knowledge to the existing base and
manage the knowledge base itself.

THEMIS

Input knowledge

SYS ADMIN Manage knowledge

11

Figure 4.2 - System administration use case.

4.2.2.1.2. Set up a new operation.

In Figure 4.3, a use case regarding the user that configures the system before an operation needs
to be able to browse the existing knowledge in the system and input missing information.
Afterwards the user needs to be able to validate the information required to generate an
operation’s orders.

THEMIS

Browse existing
knowledge

Input missing
information

y Validate

eration Order

Generate
Operation Order

CONFIG USER

Figure 4.3 - New operation set up use case.
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4.2.2.1.3. Check location and status of incidents and brigades.

In Figure 4.4 are depicted two types of actors, the users at the PCT and the leaders of the site teams.
In order for the users to be able to check the location and status of both incidents and brigades the
system must provide a way for the users to: check the teams’ status and those status to be updated.
Likewise, the incidents’ status must be able to be updated and viewed. These incidents must also
be able to be reported, but that need will be further elaborated later. Points of interest must also
be able to be reported and viewed by any user.

THEMIS

Check team status Update team status

Update incident status -~

Check point
of interest

Check incident status 3=

PCT

SITE TEAMS

Report point
of interest

Figure 4.4 - Checking location and status of incidents and brigades use case.

4.2.2.1.4. Validate system recommendations.

As illustrated in Figure 4.5, in order for the users at the PCT to be able to validate the system’s
recommendations, the system itself must be able to perform various tasks. Firstly, the users at the
PCT need to be able to set their priority preferences, and check them, so that the system can take
them into account when generating a recommendation, which will also take in account other
factors such as the incidents, teams and points of interest. With all these factors taken in account,
the system will provide counselling, which need to be able to be analyzed. From here, the user
needs to be able to accept, edit or reject the recommendation, where the first two options will
generate a new order which will be added to the existing orders list. This new order needs to be
shown to the users at the site (SITE TEAMS), through a new alert. Both the users at the PCT and
the users at the site need to be able to check orders, and in addition the users at the PCT also need
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to be able to manage these orders. Regarding the orders, the users at the site need to be able to
update their orders’ execution status and the users at the PCT need to be able to check those status.

ORDENS

Teams

Check preferences

: o
Priority preferences Advise orders
THEMIS
Edit recommendation
X = I~
Analyse syste.m Generate order > New order alert
»_recommendation T

1N
Accept recommendation

AN

Reject recommendation

Check order B Orderlist = Check order 4

V/

Manage orders

Check general panorama S3SU=llbe Filter information

Check order execution status

Update order execution status

Figure 4.5 - System recommendation validation use case.

4.2.2.1.5. Manually parameterize orders.

Manually parametrizing orders is also quite straightforward, as illustrated in Figure 4.6. In order
to manually parameterize an order, the users at the PCT need to be able to select the team to which
the order is directed to, select a command from the knowledge base, select both a location from
and to the order will be carried out, when said order will be carried out, validate and finally send

the order.
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THEMIS

Select a team Select order

PCT

Select to Select from

Select when Validate

Send order

Figure 4.6 - Manual order parameterization use case.

4.2.2.1.6. Input information on behalf.

As illustrated in Figure 4.7, inputting information on behalf refers to the users at the PCT being
able to add new information on the system on behalf of a brigade that may have lost its connection

to the system. It can be satisfied by making any data field editable, but an edit history must be
recorded, with information of who edited what and when.

THEMIS

Edit information Edit history

PCT

Figure 4.7 - Information on behalf input use case.
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4,2.2.1.7. Receive orders from PCT.

As Figure 4.8 depicts, when a new order is issued, the system must generate a new order alert,
and the users at the site (SITE TEAMS) need to be able to confirm that they received the order,
and update on its execution status.

THEMIS

New order alert

Confirm order

reception

SITE TEAMS

Update
order status

Figure 4.8 - PCT orders reception use case.

4.2.2.1.8. Report status to PCT.

In order to report the status to PCT, as show in Figure 4.9, the users at the site (SITE TEAMS)
need to be able to update their team’s status as well as check their current position on the site. The
users at the PCT (PCT) need to be able to check all the teams” status.

THEMIS
. Check team status = Update team status .
V7 Y,
e
Check current
PCT position SITE TEAMS

Figure 4.9 - PCT status report use case.
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4.2.2.1.9. Register people.

The use case presented in Figure 4.10, depicts that any user should be able to create a new entry
for people, upload a picture of said people and manage existing entries.

THEMIS

Create new entry

Upload picture

Manage existing entries

ANY USER

Figure 4.10 - People registration use case.

4.2.2.1.10. Look up and consult procedures and technical documentation.

As seen in Figure 4.11, looking up and consulting procedures and technical information is very
simple. The system must allow any user to search and consult procedures, technical
documentation and checklists.

THEMIS

Search document

Consult document

ANY USER

Figure 4.11 - Procedures and documentation search and use use case.
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4.2.2.1.11. Check the operation’s history of events.

Much like the need before, checking the operation’s history of events is quite simple to satisfy,
as Figure 4.12 illustrates. The users at the PCT need to be able to check the latest events, as well
as access the full history of events, later on.

THEMIS

Check latest events

Access full history

PCT of events

Figure 4.12 - Operation's history of events consulting use case.

4.2.2.1.12. Generate forms or documents, based on the system’s data.

As depicted in the use case in Figure 4.13, the users at the PCT need to be able to search and
select a form, fill out any remaining information, validate and generate the form.

THEMIS

Search forms
database

Validate form

PCT

Generate form

Figure 4.13 - Forms and documents generation use case.
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4.2.2.1.13. Communicate with users through the system.

Communicating with users through the system is depicted in the use case below, in Figure 4.14.
Any user should be able to select a recipient, type a message and send it. In addition, the user
should be able to view their message’s delivery status.

THEMIS

Select recipient

. Type message

-
\

Send message
ANY USER

View message
delivery status

0000

Figure 4.14 - User communication use case.

4.2.3. System requirements

After analyzing each user need, the compilation of system requirements is depicted in the tables
below, along with which users the needs originate from.

4.2.3.1. System administration

Having fewer needs, this context also has few system requirements, although the system
requirements to manage the inference engine are unknown, as it falls outside of the scope of the
work developed in this report. In Table 4.6 the system requirements for the system administration
context are listed.

Table 4.6 - System requirements for system administration
User needs System requirements
System administration log in button
Password recovery button
Error message for failed log in
View existing knowledge
Add knowledge to the knowledge base
Edit knowledge on the knowledge base
Delete knowledge from the knowledge base
View existing data
Add data to the database
Edit data on the database
Delete data from the database
4. Manage inference engine Unknown

1. Differentiated log in for system
administration

2. Manage knowledge base

3. Manage database




4.2.3.2. Operation preparation

This context is a bit more complex, but the system needs only to show information and allow the
user to edit or complete it. In Table 4.7 the system requirements for the operation preparation
context are listed.

Table 4.7 - System requirements for operation preparation.

User needs System requirements

1. Differentiated log in for operation
preparation

Operation preparation log in button

Password recovery button

Error message for failed log in

2. Load an operation preparation file

View existing files table

Select file button

Load file button

3. Save an operation preparation file

Save file button

Name save file

Operation preparation save button and prompt

4. Create a new operation
preparation file

Name new file button

Create new file button

5. Ship identification

Set number of ships participating

Identify ships through combo box

6. Define number of brigades and
composition

Set existing types of brigades

Set number of teams for each brigade

Assign crew members to each team by typing their
registration number in a table

7. Write a mission introduction

Write the introduction in a text box

8. Define mission objectives

Write the mission’s objective in a text box

9. Define mission priorities

Write the mission’s priorities in a text box

10. Define disaster type according to
the international disaster database

Define the disaster group through combo box

Define the disaster subgroup through combo box

Define the disaster main type through combo box

Define the disaster sub-type through combo box

Define the disaster sub-sub-type through combo box

11. Define area of operations

Search bar for a country or region

Input coordinates for area definition

Define map scale

Add a grid to the map

Preview the map

Validate the map

12. Define brigades’ tasks

View table with predefined tasks

Edit existing tasks

Create a new task

View tasks’ procedures in a table

Define tasks’ priorities

13. Define communication plans

Fill existing table with missing information

14. Preview operation’s orders

Orders overview button

Orders overview prompt

15. Generate operation’s orders

Validate preview button

Confirmation prompt

Generate orders button

28




4.2.3.3. Operation execution

With this being the main usage of the system, it’s here where most system requirements come
from, as it needs to allow the user to complete a multitude of different tasks, such as consulting
information, editing information, managing resources and providing counseling. In Table 4.8 the
system requirements for the operation execution context are listed.

Table 4.8 - System requirements for operation execution.

User needs System requirements

1.Differentiated log in for operation execution

Operation execution log in button

Password recovery button

Error message for failed log in

2. Load an operation execution file

View existing files table

Select file button

Load file button

w

. Save an operation execution file

Save file button

Name save file

Prompt operation preparation save

4. Create a new operation execution file

Name new file button

Create new file button

5. Check team status

Select team from table or map icon

Show team’s status

6. Update team status

View current status

Select new status from combo box

7. Report incident

Select location in map or coordinates

Select type of incident

Fill out incident’s information fields

Validate incident’s information

8. Check incident status

Select incident

Show incident’s status

Vo]

. Update incident status

Select incident from map or table

View incident’s status

Select new status from combo box

10. Report point of interest

Select location on map or coordinates

Create new point of interest button

Fill out point of interest’s information

Validate information button

11. Check point of interest

Select point of interest from map or table

View point of interest’s information

12. Set priority preferences

Select priorities from list

Validate priorities

13. Check priority preferences

Show priorities

14. Analyze system recommendation

Show recommendation

Accept recommendation

Edit recommendation

Reject recommendation

15. Check order

View most recent order issued
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User needs System requirements

16.

Table 4.7 (cont.) - System requirements for operation execution

Manage orders

View orders issued

Edit issued orders

Cancel issued orders

17.

Check order execution status

Select team or incident

View order execution status

18.

New order alert

View most recent order received

19.

Confirm order reception

View new order alert

Select most recent order

Confirm order reception

20.

Update order execution status

View current order

Validate order’s next step

21.

Manually parameterize a new order

Select a team

Select order

Select from

Select to

Select when

Validate

Send order

22.

Edit existing information

Select information field

Edit information

23.

Access edit history

View edit history

24.

Check current position

Show map of the operation

Show current position on the map

25.

Register people

Create new person registry

Fill out person’s information

Overview person’s information

Validate registry

26.

Manage people registry

View all registries

Select a registry

Edit registry

Delete registry

27.
technical documentation.

Look up and consult procedures and

Search a document

View document

28.

Check the operation’s history of events.

View latest events

View whole history

29.

Generate forms or documents.

Search a form

Fill out remaining information

Validate form

30.
system.

Communicate with users through the

Select message receiver

Type message

Send message

View message delivery status
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4.2.3.4. Operation analysis

Converting these needs into systems requirements was quite straightforward as the needs
themselves are simple. In Table 4.9 the operation analysis for the system administration context
are listed.

Table 4.9 - System requirements for operation analysis.

User needs \ System
Operation analysis log in button
1. Differentiated log in for operation analysis Password recovery button
Error message for failed log in
2. Search operation preparation file Search existing files
View existing files
3. Load operation preparation file Select file
Load file
4. Search operation execution file Search existing files
View existing files
5. Load operation execution file Select file
Load file
Play operation’s events
., Pause
6. Playback operation’s events Time bar
Change playback speed

4.3.Phase 3 of UCD - Produce design solutions to meet user requirements

After specifying the system requirements, comes the third step of the UCD, “Produce design
solutions to meet user requirements”. This required the analysis of existing emergency
management systems, however the goal was to learn how certain user needs were met and to
gather good practices of common interfaces.

This analysis focused mostly on two applications: Alert Technologies Corporation’s OpsCenter
(https://lwww.alerttech.com/OpsCenter) and NowForce’s Computer Aided Dispatch
(https://www.nowforce.com/solution/overview/). This helped structure the map Ul and its
elements as well as information tables.

Once the analysis was done, paper prototypes were developed for the desktop version of the
system, as depicted in Figure 4.15, Figure 4.16, Figure 4.17 and Figure 4.18, which represent an
initial concept of the map screen.

Paper prototyping is a very simple tool that was used to study and develop core concepts for each
possible environment as drastic changes can be easily made without wasting much time.

Figure 4.15 represents the interface where the jurisdiction map is presented; a dynamic activity
log for events that unfold throughout the operations, as well as the time they took place @; a
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chat function @; filters for the displayed information; search function ©; information editing

O, create order @.
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Figure 4.15 - Map with the location of various entities.

Figure 4.16°s pop-ups (marked with a red border) appear after a mouse click on icons in the map.
Figure 4.17 and Figure 4.18’s pop-ups appear by clicking on the buttons to the left of the interface
so as to filter the information displayed on the map.

In Figure 4.17 the pop-up marked as @ is meant to filter the information of any incident (injured,
repairs, etc.). The pop-up marked as @ is meant to select the recipient and the information of a
new order, where the options dynamically adapt as the fields above are filled. In Figure 4.18 the
pop-up marked as ® is meant to filter the response teams shown in map according to their
readiness state and type.

To be noted, the header where “OBJECTIVO DE COMANDO”, “PRIORIDADE 17,
“PRIORIDADE 27, “PRIODIDADE 3”, “HORA” and “HUDDLE” is read will be visible in all
interfaces, in the same format.

The complete paper desktop prototype is presented in appendix B.

This prototype was validated by experts that freely explored the paper prototype through a Wizard
of Oz approach, so that the digital interface design could begin. The findings from this validation
process indicated that the most crucial content of the Ul was present, and the interactions tested
also were intuitive.
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Figure 4.16 - Map icon’s pop-ups.
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Figure 4.17 - Incident types and new order pop-ups.
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Figure 4.18 — Response team types filtering pop-up.

4.4.Digital interface design

Still in the third step of UCD (produce design solutions to meet user requirements) both the mobile
and desktop versions of the prototype were developed in Balsamiqg, for its user-friendly
environment and easy to use albeit limited functions.

Regarding the desktop version, only the operation preparation and execution environments were
developed as they were the ones where usability was most critical, as opposed to the system
administration and operation analysis.

These desktop digital prototypes were designed based on the previously developed paper
prototypes and also the system requirements mentioned earlier.

This was a very iterative process, as throughout the digital prototype design experts were
consulted to give their opinion on the development, which caused some design changes, before
both the operation preparation and operation execution environments were finalized.

Afterwards the mobile version of the application was digitally designed much like the desktop
version, in an iterative fashion while consulting experts throughout its development.

The first finalized desktop and mobile versions of the prototype had their content validated by
experts that freely explored both applications and accomplished small tasks.

This was a back and forth process that was only possible due to constant contact with said
experts who provided feedback on the developed work as well as insights regarding the users’
expectations.
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5 Phase 4 of UCD - Evaluate the design against requirements

At this point begins the fourth step of UCD “Evaluate the designs against requirements”. In these
tests it was possible to use a Pupil Labs eye tracker to further collect data such as the users’ gaze.

Before the actual usability tests began, scripts were developed. These were composed of relevant
tasks that represented real world usage of the system and were chosen so as to explore the most
different functionalities of the system. After the tasks, the scripts had a couple of questionnaires
for users to answer, in order to assess the user experience. However, before the users were asked
to perform any tasks, they were given a few minutes to freely explore and familiarize themselves
with the applications. This list of tasks, for both the desktop and mobile applications is presented
in Table 5.1.

Table 5.1 - List of tasks proposed to users in order to test the prototypes.

Tasks proposed to users to test the desktop application’s usability
Task 1: Log in to the “Configuration” profile. Create a new operation named “Usability test”

Task 2: Import, from operation “DISTEX 2018, the information regarding “Disaster”,
“Tasks/Priorities” and “Communications Plan”.

Task 3: Change the operation’s ship to NRP Alvares Cabral

Task 4: Check the disaster’s full classification. Name its sub-sub-type.

Task 5: Identify in the communications plan, who are the participants in line C5.

Task 6: Check the RECON brigades’ symbology.

Task 7: You need to check the operation’s planned resources. Check how many generators are
predicted to be used.

Task 8: Log in the “Usage” profile. Open operation “DISTEX 2018”.

Task 9: Check the set priorities. Name the second priority.

Task 10: Name how many gravely injured people are on the map, and their identifiers.

Task 11: In the dashboard, change the operation’s injured people display to a bar graph.

Task 12: In the “Registry”, identify how many policemen were registered.

Task 13: In the dashboard, change priority 3 to “Ensure the ship’s security”.

Task14: In the map, hame PMA’s coordinates.

Task 15: Check infrastructure #001°s registry and name how many injured people were found there.

Task 16: Check at what time the sun sets.

Task 17: Locate team SAR 2 on the map and check how much time has passed since their last meal.

Task 18: Check the advising, in incident management, and add team RECON 1 to a pending
incident (green injured @G8) with the command “evacuate injured” to “PAS”.

Task 19: In team management, send SAR 1 to rest.
Tasks proposed to users to test the mobile application’s usability
Task 1: Log in as SAR 2.

Task 2: Open operation “DISTEX 2018”.

Task 3: Check and accept the received order.

Task 4: Check injured person #010’s position on the map and their status observations.

Task 5: Check PCT’s last received chat message.

Task 6: Check which type filters are active.

Task 7: Report an injured person (any location, green priority, man, broken right arm).

Task 8: Edit injured person #015’s file in order to add a bruise on their head.

Task 9: Check team SAR 3’s current command.

Task 10: Name your current location.

Task 11: Name how many different types of terrain display are available.

Task 12: Name the geographic quadrant you are currently facing (N, S, E, W).
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The questionnaires used for both the mobile and desktop prototype usability tests are available in
appendix C.

After creating the scripts, pre-tests took place in order to test the prototype setup, the clarity of
the tasks as well as the prototype’s well-functioning. These pre-tests were conducted with people
that work on the THEMIS project. In the series of tests, a sample of 20 users (cadets) from the
Naval Academy participated in the studies, ages from 22 to 28 years old (average 25.3 with a 2.45
standard deviation), 6 male and 14 female. All the users hold at least licentiate degrees, mostly
law, nursing and psychology degrees, while others hold master’s in environmental engineering.
These tests took place in a classroom of the Naval Academy, where the users were briefed one by
one on what the test’s purpose was and what would be required of them. Each test took about 30
minutes to complete, from briefing to answering the questionnaires. The desktop tests took
slightly longer as the eye tracking hardware had to be calibrated for each different user.

For the desktop version of the prototype, the users were divided in two groups, for two separate
rounds of tests: first with 10 users, and the second with 9 users; while for the mobile tests the
users were split into 3 groups for three separate rounds of tests: first with 6 users, then 5 users and
the last round with 8 users. The difference in the number of users is due to convenience sampling,
as the tests took place in different days, and the users tested both the desktop and mobile
platforms, although none of them repeated a platform’s version. While this group might not fully
represent the population, given their sex distribution and average age, it represents future users of
the system. Only the older user population is underrepresented in this sample. The data of each
test was inserted in Microsoft Excel and grouped by round so that it would be possible to analyze
the performance metrics as well as SUS (System Usability Scale). The UEQ (User Experience
Questionnaire) was analyzed using a tool provided in https://www.ueg-online.org/ and
developed by (Schrepp, Hinderks, & Thomaschewski, 2014), also using Microsoft Excel.

Between versions, changes to the Ul were made, both in the mobile and the desktop prototypes.
To exemplify these changes, two cases are shown below. In Figure 5.1 and Figure 5.2 the Ul
changes that can be seen are the header to the top right, the left column was also better arranged,
and the left vertical tabs were changed to blue buttons to comply with the rest of the prototype. A
new tab for communications was also added to the main tabs and icons for every button or tab in
the prototype. These changes were made to help the users more easily identify the Ul elements
needed to complete some tasks, as the tests revealed some problems with users trying to navigate
this menu, making mistakes by choosing wrong options.
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Figure 5.1 - First version of the desktop interface for the status table menu.
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Figure 5.2 - Final version of the desktop interface for the status table menu.

In Figure 5.3 and Figure 5.4 it is possible to see the addition of a scrollable bar on the bottom of
the screen that allows for more icons to be readily available. Also, labels were added to all the
icons to make them easier to identify. Again, icons were added to the top of the screen to help the
user further identify the screen they’re in, as well as the user. These changes took place because
the users had trouble identifying some icons on a smaller screen, as well as some functionalities
needed to be easier to access, to accomplish certain tasks faster and for efficiently.

The test results that prompted these changes are presented in more detail further on to the chapter.
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Figure 5.3 - First version of Figure 5.4 - Final version of
the mobile map interface. the mobile map prototype.
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5.1. Task success

There was a total of 19 tasks for desktop, detailed on appendix C, counting both the operation
preparation and operation execution environments, and 12 for mobile. The mobile needed less
task, as this version of the application has much fewer functionalities than the desktop version
(the core function of the mobile application is to report information and receive orders). These
tasks represent the typical usage of the system, by the users and personas described before, and
allow the test subjects to explore most of the developed prototypes. Each round featured a
different version of the prototype, that was improved based on feedback and analysis from each
rounds’ results.

Almost all of the tasks of the cognitive walkthrough in all rounds of both the mobile and desktop
tests were successful. The first round of tests of the desktop test had a 99.4% success rate in task
completion while the second round had 99.5% success rate in task completion. The first round of
tests on the mobile app had 94.4% success rate in task completion. The second round had 96.7%

success and the final round had 99.0% success rate. This is illustrated in Table 5.2.

Table 5.2 - Task success rate for both the desktop and mobile applications.

Round 1 2
Success rate 99.4% 99.5%

Round 1 2 3
Success rate 94.4% 96.7% 99.0%

While 99% success rate in task completion can indicate that the prototype’s interfaces are
intuitive, it also indicates that there still need to improve the design, in order to achieve 100%
success rate. The 99% success rate instead of 100% can also be explained by the fact that the tasks
were not completely clear in what is its goal, causing some users to not understand what is
expected that they do.

5.2. Efficiency (Task time)

While the time taken to complete a task can’t be compared between tasks, due to differences in
task difficulty and complexity, it is possible to calculate the average time each task took to
complete, and compare it between rounds of tests, to understand how the changes in the prototype
affected the system’s usability.

5.2.1. Desktop application

As it is possible to see by analyzing Table 5.3, there were improvements regarding the time taken
to complete some tasks, namely task 5 with 40% reduction rate, task 14 with 48% reduction rate
and task 15 with 59% reduction rate. The negative reduction rates represent an increase in time
taken to complete the task. Regarding task 3, where the users were asked to select a specific ship
in a drop down menu, this is justified by the fact that some users made mistakes while selecting
the right ship, which heavily impacted the time taken, on a task with such a short amount of time
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taken to complete. In the case of task 6, where the users were asked to identify the symbology to
be used in the operation, while users made less mistakes, there was still a considerable amount of
slips, which took more time to recover from, to get to the right path to complete the task. Task
12, where users were asked to identify how many policemen had been registered in the system,

much like task 6, had users which had slips that took longer to recover from, drastically increasing
the time taken to complete the task.

Figure 5.5 and Figure 5.6 illustrate the difference between the time in seconds taken on average
to complete each task, from round 1 to round 2 of tests.

Table 5.3 - Reduction rate of the time taken to complete tasks on the desktop
application

Task time on desktop (s) |

T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 | T11 | T12 | T13 | T14 | T15 | T16 T17 T18 T19

Round 1 16| 20| 36|94 11| 24| 18| 10| 16| 52| 12| 13 6| 22| 72| 17| 13| 22| =21
Round 2 17| 25| 79|o92| 66| 35| 17| 11| 12| | 14| 21 5| 11| 30| 18| 12| 46| 23
Re‘:gtc;'on 2% | 15% [ yonup | 3% | 40% | -48% | 5% | -4% | 26% | 30% | o | eoge | 17% | 48% | 59% | -6% | 9% | -10% | 27%
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Figure 5.5 - Average time in seconds taken in each task for the first round of tests on
desktop and stantard deviation.
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Figure 5.6 - Average time in seconds taken in each task for the second round of tests on
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In task 2, where users were asked to “Import, from operation DISTEX 2018, the information
regarding ‘Disaster’, ‘Tasks/Priorities’ and ‘Communications Plan’ ”, there was an improvement
of 23.6%, from 28.8 s to 22.0 s, as it is possible to conclude by analyzing Figure 5.8.

This improvement can be traced to a few key changes in the Ul, as shown in Figure 5.7 - Comparison
between the first and final versions of the desktop application interface for task 2.Figure 5.7 First, by
adding icons to all the labels, making it easier for the user to understand the elements’ function.
Then by streamlining and reducing the real estate used by the user info and log out buttons, at the
top right corner, along with the elements that define the number of teams (“Definir nimero de
equipas” box, to the right).

Fistversion e e @
ODpeTaoyUTEsTzaLa0 [hesastre | Composicio hrigadas | fecursos | Tarefas/Prionidades | Plano de comunicages { <harnao> cmad
Nome da operac3o Teste_Usabilidade Definir numero de equipas

Responsivel vN‘F BORDO POSTOD I LASSE A DO S—
— _ - RECON . or
Navio NEP VASCO DA GAMA F330 - 'l

Final version _M & o o @
@ reracac/UTamngan [MDesasire | B Composicio equipss WRecursos | OTaretas/Prionidades] (Plano de comunicagles CTEN Silva el

Definir nimero de equipas

Nome da operagao Teste_Usabilidade

esponsavel NRBORDC | [FOSTO  |CiassE | aReLoo ]
avio {INRP VASCO DA GAMA F330 -

Introdugs

Figure 5.7 - Comparison between the first and final versions of the desktop application
interface for task 2.
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Figure 5.8 - Comparison between the average time in seconds taken to complete task 2
in rounds 1 and 2

In task 7, where users were asked to “Confirm the operation’s resources. Say how many
generators are going to be used”, there was an improvement of 32.0%, from 17.8 seconds to 12.1
seconds, as illustrated in Figure 5.10. This was due to added icons next to button labels, that made
it easier for users to recognize the correct menu to find the information needed to complete the
task, much like the previous task, and shown in Figure 5.9.
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Figure 5.9 - Comparison between the first and final versions of the desktop application
interface for task 7.
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Figure 5.10 - Comparison between the average time in seconds taken to complete task
7 inrounds 1 and 2.

In task 10, where users were asked to “Count and identify the injured in the map”, there as a more
noticeable improvement of 35.3%, from 51.8 seconds to 33.5, as illustrated in Figure 5.13. This
can be due to the fact that the users in round 2 had already experience with the prototype’s terms
and icons, which made it easier for them to recognize what was asked of them, as well as a more
streamlined version of the Ul. In Figure 5.12 and Figure 5.12, the difference between both the
first and final versions Ul in shown. Although there are more icons on the map (added for a more
realistic simulation of the events of an operation), the simplified elements of the tools on the left
of the map, paired with labels on all the icons, made it easier for users to identify the elements
needed to complete the task.
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Figure 5.11 - First version of the desktop application interface for task 10.
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Figure 5.12 - Final version of the desktop application interface for task 10.
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Figure 5.13 - Comparison between the average time in seconds taken to complete task
10 in rounds 1 and 2.
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In task 15, where users were asked to “Check infrastructure #001 record. Say how many injured
were found there.”, registered the biggest improvement computed as 59.8%, going from 72.1
seconds on average to 29.0 seconds, as seen on Figure 5.15. This can be attributed to the fact that
the Ul in “Registo” has easier to see buttons to select the desired information along with icons for
each label, as well as the icons next to the tabs labels help the users identify the correct Ul
elements as pictured in Figure 5.14.
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Figure 5.14 - Comparison between the first and final versions of the desktop application
interface for task 15.
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Figure 5.15 - Comparison between the average time in seconds taken to complete task
15 in rounds 1 and 2.

5.2.2. Mobile application

In Table 5.4, it is possible to see that the biggest improvements were on tasks 2, 6 and 7, upwards
of 50%. The negative rates, however, represent more time taken. Regarding task 5, where the
users where asked to navigate to the chat functionality and access a specific conversation, the
increased time taken was due to the fact that in the final version more actions were needed in
order to access this functionality, as it was not deemed as critical as the more readily available
ones.

After analyzing Figure 5.16, Figure 5.17 and Figure 5.18, it is possible to notice improvements
regarding the time spent executing the tasks mentioned previously.
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Table 5.4 - Reduction rate of the time taken to complete tasks on the mobile application

elrade (a e O ODIIE
T T2 T3 [Ta] 15 [T16] 77 [ 18| 79 [T10|T21 [ T12
Round1 | 11.0| 7.2| 178 34.7 43330/ 1386 497 | 385 | 115 | 12.2 | 12.3
Round2 | 12.6 | 4.0| 118 | 26.0| 100/ 27.6| 572|414 33.4| 17.4 | 32.8 | 255
Round3 | 83| 23| 91|193| 100|139| 556374230/ 121| 6.8/ 104
Re‘i‘;f;'on 25% | 69% | 49% | 44% | -131% | 58% | 60% | 25% | 40% | -6% | 45% | 15%
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Figure 5.16 - Average time in seconds taken in each task for the first round of tests on

mobile.

47




Time (s)

Time (s}

220

200

180

160

140

120

100

80

&0

40

20

200

180

160

140

120

100

20

&0

40

20

-
< ° L
-
wa M il = e
- 3 ‘)( >§
$=H=$ = - | |

T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12
Task
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Figure 5.18 - Average time in seconds taken in each task for the third round of tests on
mobile.
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First, it is possible to observe an improvement, on the time taken to execute task 4 (“Check injured
#010’s position on the map and their status observations.”), from the initial 34.7 seconds to 26.0
and then 19.3, for a total of 44.4% improvement, as seen by analyzing Figure 5.21. Illustrated in
Figure 5.19, are the changes that allowed for this reduction in time to complete the task. This was
achieved by adding more relevant information to the tray that appears by tapping the icon on the
map, as well as streamlining its content and adding more visible buttons (the blue squares) that
are consistent with the rest of the prototype. Another factor was the better use of real estate on the
screen with the injured’s information and making the labels more visible.

Then it is possible to observe a total improvement of 59.9% on task 7 (“Report an injured person,
male and broken right arm.”), from 138.6 seconds to 57.2 and then 55.6, as illustrated in Figure
5.22. This was possible through adding relevant information on the bottom tray after the first steps
of reporting an injured person, as well as making the buttons consistent with the rest of the
application. The other change was removing the scroll bar by optimizing the screen real estate
and adding buttons to go back and forth through the injury information screens, as seen in Figure
5.20.
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Figure 5.19 - Comparison between the first and final versions of the mobile application
interface for task 4.
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Figure 5.20 - Comparison between the first and final versions of the mobile application
interface for task 7.
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5.3. Efficiency (Number of clicks)

In order to evaluate efficiency, the number of clicks to perform each task was counted. This was
then used to compare different versions of the prototypes so as to find where there were
improvements, but most importantly where there were issues, and to try to find explanations for
those issues.

5.3.1. Desktop application

Table 5.5 presents the data and the reduction rate regarding the number of clicks required to
complete each task on the desktop application.

Table 5.5 - Reduction rate of the number of clicks required to complete tasks on the
desktop application.

Round | Round | Reduction
1 2 rate

Tl 8.2 8.3 1%

T2 9.1 7.8 14%

T3 2.0 23 -15%

T4 1.1 13 17%

T5 1.0 1.0 0%

T6 3.2 2.8 13%

T/ 1.4 1.0 31%

0,

Number of clicks 12 z:g ig 52(;;
each user required = 1 - o,

each user to

complete the task L 3.0 3.0 0%
T12 2.3 2.1 10%

T13 3.0 3.0 0%

T14 2.3 2.0 14%

T15 6.8 5.0 26%

T16 1.1 1.0 10%

Ti7 3.0 3.0 0%

T18 8.0 9.2 -15%

T19 5.7 6.0 -6%

After comparing both Figure 5.23 and Figure 5.24 it is possible to see improvements in tasks 2,
7 and 15, and more noticeably in task 9 and 10. This was due to the rearrangement of certain
functions into places of the Ul with more prominence, so that the users could get to them more
efficiently.

This improvement on the number of clicks necessary to complete task 9 was due to adding an
icon to the priorities label on the right column, which in turn helped the users make less mistakes
when selecting the right tab to complete the task, as illustrated by Figure 5.25, although there are
more tabs.
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Task 10’s number of clicks reduction is also due to less mistakes by the users, although no
significant Ul change took place to warrant this improvement.
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Figure 5.23 - Average clicks on each task for round 1 of desktop tests.
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Figure 5.24 - Average clicks on each task for round 2 of desktop tests.
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Figure 5.25 - Comparison between the first and final versions of the desktop application
interface for task 9.

5.3.2. Mobile application

By observing Table 5.6, it is possible to conclude that while there were improvements on the
number of clicks required to complete a task, there were also increases regarding other tasks,
namely tasks 5 and 10. This is due to the fact that a longer icon bar was added to the bottom of
the Ul and navigating it required clicking in the prototype while in a real use scenario it would
only require a swipe motion from the user’s finger. This is further illustrated in Figure 5.26.

Table 5.6 - Reduction rate of the number of clicks required to complete tasks on the
mobile application.

per O 20 20 (O CO plele e (a
To T2 T4l 5 [T6[T7[ T8 19| TI0 [T T12
R1 60| 20| 35| 40| 20| 40[18.0]10.8| 45 1.0] 1.3 0.5
R2 60| 20| 30| 24| 32| 40|142]108| 38| 26| 20| 00
R3 48| 16| 24| 24| 28| 29| 91| 89| 27| 14| 08| 00
Re‘::g"’” 20% | 20% | 31% | 40% | -40% | 28% | 49% | 18% | 40% | -40% | 40% | 100%

P ‘
©O M A L = @M 4L Q 9 Y

Cran Waga i Oegerw Na Vaps Orcers Peeqgizsr  Sepoctar  Tihros

Figure 5.26 - Comparison between the first and final versions of the mobile application
interface’s bottom bar.

After looking at Figure 5.27, Figure 5.28 and Figure 5.29 it is possible to see an overall
improvement in the number of clicks, although in round 3 some got worse as previously
mentioned. Regarding task 7, its noticeable reduction is due to the change observed in Figure
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5.20, where the removal of the scrollbar and presenting all the information in one screen’s
resolution lead to less interactions with the UI.
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Figure 5.27 - Average clicks on each task for round 1 of mobile tests.
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Figure 5.28 - Average clicks on each task for round 2 of mobile tests.
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Figure 5.29 - Average clicks on each task for round 3 of mobile tests.

5.4. Efficacy (Errors)

Assuming that in this case the tasks proposed to the users present the potential for multiple error
opportunities, it is important to understand where users made the most mistakes and what type of
mistakes they made.

There are two types of error: Type A, also known as a “slip”, where the user makes a wrong
choice in a menu or list even though the goal was correct, and Type B, also known as “mistake”
where the user takes a set of actions towards a wrong goal (Norman et al., 2013).

5.4.1. Desktop application

The following graphs detail the percentage of users that made mistakes while completing the tasks
proposed to them, as well as the type of error, be it a slip (type A) or a mistake (type B). In the
tasks where there are no bars, it means that no user made a mistake while completing it.

Comparing the graphs in Figure 5.30 and Figure 5.31, it is possible to see that users overall made
significantly less mistakes, especially in tasks 2 and 15. In task 2 the most relevant Ul element
for the task’s completion was made clearer, and in task 15 as well.

There was however an increase in mistakes for tasks 18 and 19. This was due to the fact that the
person guiding the users through the tests poorly worded task 18 which also had an impact on
task 19°s number of errors.
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Figure 5.30 - Percentage of users that made mistakes on each task for round 1 of
desktop tests.
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Figure 5.31 - Percentage of users that made mistakes on each task for round 2 of
desktop tests.

5.4.2.  Mobile application

Like the desktop application, the graphs ensuing also detail the percentage of users that made
mistakes throughout the three rounds of tests, along with the type of mistake.

By comparing all three graphs in Figure 5.32, Figure 5.33 and Figure 5.34, it is possible to
conclude that there is a significant decrease in user errors, as the prototype became more
streamlined and the Ul elements’ functions became clear. These was mostly a result of adding
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icons to all labels to help users identify the elements’ function easier, and adding more elements
to the bottom bar, making them more easily accessible, as depicted previously in Figure 5.26.
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Figure 5.32 - Percentage of users that made mistakes on each task for round 1 of
mobiles tests.
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Figure 5.33 - Percentage of users that made mistakes on each task for round 2 of mobile
tests.
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Figure 5.34 - Percentage of users that made mistakes on each task for round 3 of mobile
tests.

5.5. System Usability Scale

Being a self-reported metric, the System Usability Scale (SUS), aims to assess the users’ overall
perception of usability regarding the interface prototype. This questionnaire consists in ten
statements with the statements being both worded positively and negatively if they are odd or
even numbered. These statements are scored by a 5-point scale from “strongly disagree” to
“strongly agree” by the users, after completing the proposed tasks previously mentioned. A
Portuguese version was used, as it is the native language of the participants.

The score is then given from 0 to 100, where 100 is the best possible score for a user interface.

5.5.1. Desktop application

After the first round of tests, the desktop application prototype scored 70.8 on the System
Usability scale, while after the changes prompted by the evaluation of the results of the first round
of tests, the prototype scored 74.5. This is a good indicator that usability is a strong characteristic
of the developed Ul, and that there was improvement between versions.

5.5.2. Mobile application

The first version of the mobile prototype scored 78.3, after changes to the Ul the prototype scored
71,0 on the second test, and after the second set of changes the prototype scored 79.1. Much like
the desktop application, usability for this version of the application is scored highly.

5.6. User Experience Questionnaire

After the tests, the answers to the 26-item questionnaire were entered in the Microsoft Excel tool
and analyzed. Within the tool there is a benchmark section which measures the results entered in
relation to data from 9905 people from 246 studies, concerning different products, such as
business software, web pages, web shops and social networks.

The results are given in a scale from -3 (horribly bad) to 3 (extremely good) and divided in six
scales: attractiveness, perspicuity, efficiency, dependability, stimulation and novelty.
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5.6.1. Desktop application

The first version of the desktop application prototype scored 1.41 in the attractiveness scale
(above average), 0.89 in the perspicuity scale (below average), 1.17 in the efficiency scale (above
average), 1.28 in the dependability scale (above average), 1.22 in the stimulation scale (above
average) and 1.39 in the novelty scale (good).

The second version of the desktop application prototype registered, considerable improvements,
scored 2.20 in the attractiveness scale (excellent), 1.45 in the perspicuity scale (above average),
2.35 in the efficiency scale (excellent), 1.95 in the dependability scale (excellent), 1.55 in the
stimulation scale (good) and 2.00 in the novelty scale (excellent), as seen in Figure 5.35 and
Figure 5.36.

Figure 5.35 - UEQ score for the first version of the desktop application prototype.
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Figure 5.36 - UEQ score for the second version of the desktop application prototype.



These changes in user experience were due to a more streamlined and consistent Ul throughout
the application, for example the header and right hand tabs, and the presence of icons next to
most labels, as illustrated by Figure 5.37.
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Figure 5.37 - Comparison between the first and final versions of the desktop application
interface for the registry.

5.6.2. Mobile application

The first version of the mobile application prototype scored 1.92 in the attractiveness scale
(excellent), 1.38 in the perspicuity scale (below average), 2.13 in the efficiency scale (excellent),
1,50 in the dependability scale (good), 1.54 in the stimulation scale (good) and 1.92 in the novelty
scale (excellent).
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After a few changes to the Ul, the second version of the mobile application prototype scored 1.33
in the attractiveness scale (above average), 1.10 in the perspicuity scale (above average), 1.60 in
the efficiency scale (good), 1.20 in the dependability scale (above average), 1.75 in the stimulation
scale (excellent) and 1.50 in the novelty scale (excellent).

After yet another set of changes, the third version of the mobile application prototype scored 1.46
in the attractiveness scale (above average), 1.16 in the perspicuity scale (above average), 1.59 in
the efficiency scale (good), 1.38 in the dependability scale (above average), 1.56 in the stimulation
scale (excellent) and 0.84 in the novelty scale (above average), illustrated in Figure 5.38, Figure
5.39 and Figure 5.40.

Figure 5.38 - UEQ score for the first version of the mobile application prototype.
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Figure 5.39 - UEQ score for the second version of the mobile application prototype.
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Figure 5.40 - UEQ score for the third version of the mobile application prototype.

Although most indicators’ score lowered, the mobile’s improvement in “Stimulation” is due to
increased consistency and added visual information, such as the icons next to the labels, and a
more efficient navigation through the prototype, and exemplified by Figure 5.41.
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Figure 5.41 - Comparison between the first and final versions of the mobile application
interface for injured number 15’s registry.



5.7.Eye tracker — Desktop only

For each version of the desktop application prototype, it was used a Pupil Labs’ eye tracking
hardware and software. This required some setup, namely markers on the corners of the screen as
seen on Figure 5.42, so that the surface area could be properly captured by the eye wear.

The eye wear is composed by two 200 Hz cameras pointed at the user’s eyes, and a high
resolution, high speed camera pointed outwards from the user so that it captures their world view,
as illustrated in Figure 5.43.

It also required hardware calibration for each user, by doing a 5-target test (one on each corner
and one in the center) in which the users must stare at each one of them on the screen and adjusting
the eye cameras if needed.

Figure 5.42 - First set up for the eye tracking tests.
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Figure 5.43 - Eye tracking hardware.

For tasks 2, 10 and 15, a comparison between the prototypes is shown, on the following figures,
where the red circles indicate which Ul elements users should have looked to complete said task.

These tasks were chosen as they represent the most meaningful interactions with the system, and
their data also provides the most insight of where users struggled to navigate the Ul.

Task 2

In task 2, users were asked to import specific data from an already existing operation, which
required them to find the import button, select the correct operation from a list, choose the correct
information to import and then confirm.

Compared to Figure 5.44 in the Ul presented in Figure 5.47, icons were added to every button or
interactable Ul element to help the user identify the different functions. The user information and
log out button were changed to occupy less space on the Ul, as well as the brigade size
configuration area.

Comparing both Figure 5.45 and Figure 5.47, it is possible to see that the second, more
streamlined version of the interface has less spread of the gaze. This means the user looked at less
Ul elements than the first version, while looking for the element that would allow them to
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complete the task. In this particular case, the user was looking for the button “Importar”, and it is
possible to see that in the first version the user looked for it in the tabs area, while in the second
version the user mostly looked at the top left region of the Ul, where the button is.
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Figure 5.44 - Location the users must look at to complete task 2 (first version of the
prototype).

Figure 5.45 - Heat map of task 2 (first version of the prototype).
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Figure 5.46 - Location the users must look at to complete task 2 (second version of the
prototype).

Figure 5.47 - Heat map of task 2 (second version of the prototype)

Task 10

In task 10, users were asked to identify the number of injury type of incidents displayed on the
map and the corresponding number code. This required users to successfully identify which icons
correspond to injury incidents and distinguish them from the other icons present on the map.

Between the two versions displayed on Figure 5.48 and Figure 5.50, the buttons on the left side
of the Ul were reduced to the most critical functions so as not to pollute the map with unnecessary
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elements, and the remaining were also changed to comply with the appearance standard adopted
for the buttons throughout the whole prototype. More icons were added to the map to better
simulate the real scenario, and color codes were also added to their labels to help identify the
response status of the incident. New functions were added to the tabs on the right side to make
them easier to access and use, as well as the left side header becoming more streamlined and a
new map grid.

After reducing the number of elements to the left, the map becomes easier to browse, as it is
possible to conclude by comparing both Figure 5.49 and Figure 5.51. Here the users were asked
to check the amount of injured in the map, and it is possible to see that the first user was distracted
by the button bar to the left of the map, as opposed to the second user that only focused on the
icon on the map, especially the injured icons, as it was asked.
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Figure 5.48 - Locations the users must look at to complete task 10 (first version of the
prototype).
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Figure 5.49 - Heat map of task 10 (first version of the prototype).
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Figure 5.50 - Locations the users must look at to complete task 10 (second version of
the prototype).

Figure 5.51 - Heat map of task 10 (second version of the prototype).

In this task users were asked to identify the number of injured found in a specific infrastructure.
This required users to go to the registry tab, select the button that gives access to the information
regarding infrastructures only, find the correct infrastructure in a list and consult its information.
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Between the versions illustrated in Figure 5.52 and Figure 5.54 icons were added to the top tabs
to help further identify the correct one, and the tabs to the left were also replaced by buttons that
comply with the standard adopted for the whole prototype.

In the first version it is possible to see that the user looked several times to the table itself instead
of the buttons to the left that give access to the desired information, while in the second version
the most gaze points are centered near said buttons and the information that was asked to retrieve.
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Figure 5.52 - Locations the users must look at to complete task 15 (first version of the
prototype).

Figure 5.53 - Heat map of task 15 (first version of the prototype).

69



THEMS - EXE0UCE0 DE OPERACED

\ ' Filtros
|Casa de habitagdo Destruido Vistoriado 09a0 Danos
Centro comertial [nifizivel {Em vistoein 1011 o Unilizived
|Junta de froguesia Danificado {Em vistoria on & Danlificado
ICasa de habitagdo Urilizdvel Emvitoda 1023 | | &t Destruido
| Estado
I l I l | o Pendente
| M Em vistoria
Ficha Infraestrutura . Accles & Vistorlado
1) l Hora reportado 0923 RECON 1
NG Casi de habiiacH [ | Equipa atribulda 0927 <AR1
Danas Danificado l . -
Fatado Vistorlado Metica
5 | Neponiado RECONT 0923
Locakzagdo (38655403, Egupa atribuids SAN 1 sy
1) Chegada equipa SAR T a3t
Feridis ‘ Inicio vistoria SAR 1 [ 3Y)
recrtroo I Vistorindo SAR 2 1002
= 2

Figure 5.54 - Locations the users must look at to complete task 15 (second version of
the prototype).

Figure 5.55 - Heat map of task 15 (second version of the prototype).

After analyzing all this data and taking into account the feedback of the test persons, experts and
people with experience in disaster relieve exercises, a final version of the prototypes was
developed, which can be found in appendix E.
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6 Conclusions and suggestions for future work
6.1. Conclusions

The main objective of this study was to develop and validate the design of Ul prototypes, for both
mobile and desktop, of the THEMIS emergency management intelligent system that will aid
disaster response operations for the Portuguese Navy, following the User-Centered Design
framework. This goal was achieved in four stages, that required acquiring knowledge about the
users and the context of use. Afterwards, paper prototypes were developed and validated by
experts. This allowed for digital prototypes to be created. Usability tests and the application of
user experience questionnaires took place and their feedback was taken in account to improve the
prototypes. New tests and questionnaires took place and the data was analyzed in order to draw
conclusions and make final adjustments. This allowed a final version of the prototype to be
produced.

Regarding the desktop version of the prototype, there were major improvements between the first
and final versions, with an increased efficiency of up to 59.8% for task execution times and up to
50% for the number of clicks. The increase of effectiveness reached 100% of improvement on the
number of errors. There were also improvements on the System Usability Scale, of 3.7%, as well
as the User Experience Questionnaire which registered improvements on all six parameters.

On the other hand, the mobile version of the prototype also showed improvements on efficiency,
up to 59.9% on the time spent to execute tasks and up to 38.9% on the number of clicks, and
effectiveness, where an improvement of up to 100% was measured. Much like the desktop version
the SUS registered a 0.8% improvement to a score of 79.1%. However, the UEQ didn’t show
improvements, which can be attributed to factors such as by the third round of tests the mobile
app being no longer a novelty, as well as misinterpreted scales on the questionnaire.

In conclusion, it can be said that the goal of the project was achieved, as two prototypes were
created which attained very good scores on both usability and user experience.

These results make for a strong case that the framework used in this study, the User-Centered
Design, is a powerful tool to help user interface designers create a product that will cater to the
needs of their users, in a structured and concise way, with the user in mind throughout the whole
process.

6.2. Suggestions for future work

This work can be further expanded by doing more usability and user experience tests with a
different population, such as ship crews in disaster exercises (DISTEX) to understand how a more
realistic disaster management context affects the test results.

Further changes may be required following such tests, as decision making and disaster response
conditions during disaster management operations may reveal new requirements of user needs or
usability limitations.

Besides this, different tools for usability and user experience measurement could be used, in order
to draw more conclusions regarding the prototypes.

New tests could also be conducted where set variables could be analyzed, such as gender, age,
experience with disaster management and experience with digital interfaces, which could lead to
a more tailored version of the prototype towards a more specific population.
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Appendices



Appendix A — All developed personas (Portuguese)

COMANDANTE DO POSTO DE COMANDO EM TERRA

NOME: Alves IDADE: 42 POSTO: Capitdo-Tenente
(CTEN; OF-3)

Oficial na Marinha Portuguesa, 0 CTEN Alves, comecou a
sua carreira militar na Escola Naval.

Ao longo da sua carreira desempenhou mudltiplas funcoes a
bordo de navios e em terra.

A vontade de bem fazer é uma maxima que guia a sua agdo e
gue incute as suas equipas. Além da preocupacdo com o rigor
e a exceléncia, ndo descura o elemento humano no seu
processo de decisdo e perfil de lideranga.

- /‘ o
FUNCOES ATUAIS
E o Oficial Imediato da fragata NRP Corte-Real.

PROFICIENCIA NO USO DE TECNOLOGIA

O CTEN Alves esta habituado a utilizar meios digitais, desde computadores pessoais aos smartphones e
tablets.

O CTEN Alves tem competéncias nos mais diversos softwares, tais como o Microsoft Office que usa
com proficiéncia. Ao nivel da gestdo de informac&o e sistemas de apoio & decisdo, 0 CTEN Alves, utiliza

0 SINGRAR para a gestéo da Batalha Interna.

Como Imediato do navio, quando é chamado a desempenhar tarefas no ambito do apoio humanitario e
assisténcia a catéastrofe, o CTEN Alves é o responsavel pelo Posto de Comando em Terra (PCT). O
comandante necessita de ter disponivel 0 maximo de informacéao para o processo de tomada de deciséo,

que é complexo, mas conta com o apoio dos seus colaboradores e do sistema THEMIS para definir as
prioridades de acdo, para que se possa gerir de forma eficiente e eficaz os recursos disponiveis.

Durante a operag¢do o CTEN Alves tem de definir prioridades de a¢do de modo a que os coordenadores
de brigada possam gerir as suas equipas eficientemente.
Assim, o output esperado pelo chefe do PCT, o Imediato, é a visualizacdo de uma informacéo credivel
e em tempo para a tomada de decisdo. Para isso, precisa de ter filtros para selecionar a informagdo mais
relevante para a tomada de decisdo. A informacdo consultada tem, desejavelmente, de ser clara e
objetiva, sem qualquer ambiguidade.

As funcionalidades que o CTEN Alves identifica como necessarias no sistema sdo:

e Visualizagdo integrada da operagdo (localizagdo de edificios e estruturas criticas,
incidentes, localizag8o de vitimas e das brigadas);

e Filtragem de informagdo de modo a ser possivel focar-se em tipos de incidentes e recursos
especificos;

e Consulta/Edicdo de dados sobre incidentes e recursos;

¢ Aconselhamento na gestdo e emprego dos recursos disponiveis;

e Capacidade de emitir ordens para as equipas;

e Reforco da capacidade de comunicar/interagir com outros centros de coordenacdo dos
niveis tatico, operacional e estratégico; bem como com 0s préprios recursos.




CHEFE DA EQUIPA DE RECONHECIMENTO

}' ‘ NOME: Almeida IDADE: 33
POSTO: Primeiro-tenente (1TEN; OF-2)

O 1TEN Almeida, conta com cerca de uma dezena de
anos de experiéncia em varios cargos, maioritariamente
a bordo de navios.

Formado na Escola Naval, o tenente Almeida preserva
os valores que Ihe foram transmitidos de disciplina,
lealdade, honra integridade e coragem.

FUNCOES ATUAIS
E o Chefe do Servico de Operacdes de Superficie da fragata NRP Corte-Real.

PROFICIENCIA NO USO DE TECNOLOGIA

Utiliza quaisquer meios digitais ao seu dispor com proficiéncia, e consegue aprender
rapidamente o funcionamento de aplicacGes com que nado esteja familiarizado.

Tem ampla experiéncia na utilizacdo de sistemas de Comando e Controlo, tanto para a gestao
da Batalha Externa (STACOS) como da Batalha Interna (SINGRAR).

FUNCAO EM OPERACOES HUMANITARIAS

Quando o navio € destacado para prestar auxilio a uma populacdo afetada, 0 17TEN Almeida
assume a chefia da equipa de reconhecimento 1 (RECON 1), onde é responsavel por gerir a
sua equipa de modo a cumprir as ordens dadas pelo Posto de Comando em Terra (PCT). Assim,
ird utilizar o sistema principalmente para reportar estado de edificios e estruturas criticas,
incidentes, vitimas ou pontos de interesse ao PCT, bem como receber ordens, e reportar o seu
estado atual.

MOTIVACOES PARA A UTILIZACAO DO SISTEMA THEMIS

Recebe ordens, instructes e pedidos de informacdo do coordenador de brigadas presente no
PCT e reporta 0 seu estado, vitimas incidentes e estado das brigadas do navio, quando
solicitado. Tem também capacidade de prestar primeiros socorros a vitimas, e consegue
transporta-las para o PAS. No final das suas obrigagdes principais, ira prestar apoio a outras
equipas.

As funcionalidades que 0 1TEN Almeida identifica como necessarias no sistema sao:

e Receber ordens do PCT e apoio/aconselhamento para a realizagdo das tarefas;

e Reportar a posicao, estado e progresso de execucdo das tarefas;

e Verificar a sua posicdo e a das outras equipas no site;

e Consultar/Editar informagcao sobre incidentes (p. ex., pessoas, infraestruturas) encontrados,
bom como sobre pontos de interesse para emprego pelas equipas para instalacdo de
elementos de apoio (p. ex., hospital, escola, heliporto).

¢ Consultar/Editar de forma &gil os dados a triagem de vitimas encontradas;

e Consultar/Editar as coordenadas reportadas de incidentes e obter ajuda na navegacéo para
o local;

e Consultar a area coberta pela(s) equipa(s) de reconhecimento;

e Configurar o acesso a interfaces de acordo com o seu perfil de utilizacéo.




CHEFE DA EQUIPA MEDICA

NOME: Rodrigues IDADE: 30
POSTO: Primeiro-tenente (1TEN; OF-2)

Embora seja bastante jovem, a 1TEN Rodrigues ja conta
com uma vasta experiéncia na Marinha Portuguesa.
Concluiu o curso de Medicina ha trés anos.

A tenente Rodrigues preserva os valores que Ihe foram
incutidos, pugnando pela exceléncia e rigor em tudo o
que faz.

e Rl g
FUNCOES ATUAIS
E a médica da fragata NRP Corte-Real.

PROFICIENCIA NO USO DE TECNOLOGIA

E utilizadora proficiente de plataformas digitais, desde smartphones a computadores pessoais.
Utiliza regularmente sistemas integrados na area da sadde.
E curiosa e quando encontra algum problema tenta ultrapassa-lo de forma auténoma.

FUNCAO EM OPERACOES HUMANITARIAS

Em operacfes de ajuda humanitaria, a 17TEN Rodrigues desempenha a funcdo de chefe de
equipa médica.

Durante a operacdo, a sua equipa coordena a instalagdo de um hospital, e coordena o registo e
triagem de feridos, colabora no tratamento dos mesmos e ocasionalmente desloca-se ao terreno
para prestar cuidados de saude avangados, caso seja indicado pelo PCT. Também define a
localizacdo da morgue e assegura a desinfecdo e saneamento.

MOTIVACOES PARA A UTILIZACAO DO SISTEMA THEMIS

Para apoiar a realizagdo desta funcéo, é necessario ter disponivel um sistema que permita o
registo, recenseamento, consultar e edigdo dos dados relativos aos feridos que estdo a ser
assistido no posto de salde; ter uma perspetiva sobre a quantidade e estado das vitimas que
foram localizadas, bem como relativamente ao fluxo das equipas que estdo envolvidas na
assisténcia a vitimas.
As funcionalidades que a 1.TEN Rodrigues identifica como necesséarias no sistema sdo:

e Consulta/Edigdo dos dados de triagem dos feridos;

e Consulta/Edigdo do estado dos feridos;

e Consulta/Edigdo da ficha de recenseamento;

e Receber ordens do PCT e apoio/aconselhamento para a realizacdo das tarefas;

e Reportar 0 estado e progresso de execugdo das tarefas;

e Verificar a posicdo das equipas no site.




CHEFE DA EQUIPA DE BUSCA E SALVAMENTO

| - "~ . | NOME: Silva IDADE: 29
' POSTO: Segundo-Tenente (2TEN; OF-1)

O tenente Silva, acumulou experiéncia profissional e
desenvolveu competéncias no desempenho de varias
funcoes.

Define-se como uma pessoa pratica e objetiva, fazendo
0 seu melhor por cumprir as tarefas que lhe sdo dadas
da forma mais eficaz e eficiente possivel.

FUNCOES ATUAIS
E chefe do Servico de Comunicac@es a bordo da fragata NRP Corte-Real

PROFICIENCIA NO USO DE TECNOLOGIA
Sente-se a vontade utilizando qualquer meio informatico ou digital, bem como qualquer
software utilizado pela maior parte da populagéo.

FUNCAO EM OPERACOES HUMANITARIAS

Quando o navio é destacado para prestar auxilio a uma populacdo afetada, o tenente Silva
assume a chefia da equipa de busca e salvamento 1 (SAR 1), onde é responsavel por gerir a sua
equipa de modo a cumprir as ordens dadas pelo Posto de Comando em Terra (PCT). Assim, ird
utilizar o sistema principalmente para reportar o seu estado durante a execucao das instrucdes
recebidas do coordenador de brigadas no PCT. Também pode reportar vitimas ao PCT, ou pedir
0 auxilio de uma brigada técnica para assistir 0 socorro de uma vitima.

MOTIVACOES PARA A UTILIZACAO DO SISTEMA THEMIS

Recebe ordens e instrucdes do coordenador de brigadas presente no PCT com a informacéo de
localizacdo e estado das vitimas que a equipa vai socorrer. Durante esta tarefa, reporta o seu
estado, bem como o da vitima que esta a socorrer e evacuar. Complementa informacéao
recolhida no reconhecimento, ou regista a informagdo de uma nova vitima. Cumprida a sua
missao fundamental, existe também a possibilidade de dar apoio a outras equipas.
As funcionalidades que o 2TEN Silva identifica como necessarias no sistema séo:

e Receber ordens do PCT e apoio/aconselhamento para a realiza¢do das tarefas;

e Reportar a posicéo, estado e progresso de execucédo das tarefas;

e Verificar a sua posicéo e a das outras equipas no site;

e Consultar/Editar informacdo sobre incidentes (p. ex., pessoas, infraestruturas)
encontrados, bom como sobre pontos de interesse para emprego pelas equipas para
instalacdo de elementos de apoio (p. ex., hospital, escola, heliporto).

e Consultar/Editar de forma agil os dados a triagem de vitimas encontradas;

e Compilacdo de procedimentos de socorro consultaveis




CHEFE DA EQUIPA TECNICA - MECANICA

NOME: Santos IDADE: 31
POSTO: Primeiro-sargento (1SAR; OR-6)

Com mais de dez anos na Marinha Portuguesa, 0 1SAR
Santos tem vasta sua experiéncia na area da mecanica,
em unidades em terra e nos navios.

E caracterizado pelo rigor, eficiéncia e eficacia no
desempenho das tarefas que Ihe sdo atribuidas.

FUNCOES ATUAIS
E chefe da Secgdo de Mecanica da fragata NRP Corte-Real

PROFICIENCIA NO USO DE TECNOLOGIA

Revela bastante facilidade e mestria nos meios digitais mais utilizados, bem como software de
uso mais comum, e ndo sente dificuldade em aprender a utilizar uma nova plataforma ou
software. Tem ainda alguma experiéncia na utilizacdo do HOST.

FUNCAO EM OPERACOES HUMANITARIAS

Na ocasido do NRP Corte-Real ser designado para prestar apoio humanitario a uma populagdo
afetada por uma catéstrofe, 0 1SAR Santos fica encarregue de chefiar a brigada de mecénica
(TEC-MEC). Esta brigada, a semelhanca de outras brigadas técnicas, efetua reparacdes ou
recuperacOes de sistemas ja existentes de modo a garantir o bom funcionamento das estruturas
de suporte a operagdo. Assim, é necessario que possa receber instrugdes claras, especificas e
objetivas do coordenador de brigada no PCT, e reportar 0 seu estado e progresso nas tarefas
que Ihe sejam atribuidas.

MOTIVACOES PARA A UTILIZACAO DO SISTEMA THEMIS

Durante a operacdo, 0 1SAR Santos tem de receber ordens, instrugdes e conseguir consulta-las
de forma facil e intuitiva, e reportar o seu progresso ao coordenador no PCT. Em algumas
situacOes a sua equipa pode prestar apoio a outras equipas, mediante a coordenacdo do PCT. O
1SAR Santos reporta os incidentes que encontra e, em particular, o estado de estruturas,
instalacdes ou estado de incidentes como incéndios ou inundagoes.
As funcionalidades que a 1SAR Santos identifica como necessarias no sistema sao:

e Receber ordens do PCT e apoio/aconselhamento para a realiza¢do das tarefas;

e Reportar a posicéo, estado e progresso de execucdo das tarefas;

e Verificar a sua posicéo e a das outras equipas no site;

e Consultar documentacdo técnica sobre procedimentos, equipamentos ou estruturas;

e Consultar/Editar informacao de recenseamento de vitimas encontradas;




Appendix B - Paper desktop prototype
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PRIGADAS
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Appendix C — Used questionnaires (Portuguese)

Protocolo para teste de usabilidade da
aplicacao desktop do THEMIS

Metodologia Cognitive Walkthrough
1. INTRODUCAO

O objetivo do teste é avaliar a usabilidade da aplicagdo para desktop, destinada a ser usada por
Postos de Comando em Terra (PCT) em operagdes de resposta a emergéncias.

A aplicagdo foi desenvolvida no ambito de uma disserta¢gdo enquadrada no projeto THEMIS,
disTributed Holistic Emergency Management Intelligent System, liderado pela Marinha
Portuguesa.

Assumindo o papel de Imediato do navio e decisor no PCT, ird desempenhar varias tarefas, tais
como encontrar e analisar informagdo necessdria para tomar decisdes ou dar ordens a equipas
no terreno.

Durante o teste, devera “pensar em voz alta” sobre o que estd a sentir durante a utiliza¢cdo do
sistema.

Antes da realizacdo das tarefas, terd a oportunidade de navegar de forma livre o protétipo de
modo a ambientar-se ao sistema.

Apds a realizacdo das tarefas, deverd preencher a parte lll do questionario, acerca da sua
satisfacdo em relagdo ao sistema.

Informacgdes sobre o sistema: O sistema a ser usado neste teste é apenas um wireframe, isto é,
apenas simula as interfaces do sistema real. Assim, o conteuddo das interfaces tem um caracter
de preenchimento apenas. Nem todos os menus ou op¢Ges de navegacao estardo disponiveis,
pela natureza do préprio sistema de simulagao.

O questionario abaixo sera preenchido da seguinte forma:

a) Parte | antes do teste comecar;
b) Parte Il durante o teste;
c) Partelll apés o teste.
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2. QUESTIONARIO

Parte |

Informacédo pessoal
Idade:

Sexo: oM OF
Posto:

Experiéncia em cenarios de apoio humanitério (operagGes reais e exercicios):

Nenhuma Muito pouca Pouca Média Bastante
Nunca <2 participagbes Entre2e4 Entre5e 10 Participa
participou frequentemente
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Parte Il

Tarefa 1: Facga login no perfil de “Configuragao”.

Crie uma nova operagao, com designacao “Teste_Usabilidade”.
Sucesso: O Conseguiu 0O Ndo conseguiu
Tempo (s):
Nudmero de erros:
Tipo A (escolha errada num menu ou lista):
Tipo B (conjunto de a¢es erradas):
Numero de ag¢des previsto (1 a¢do =1 clique do rato):

Comentarios durante a utilizagdo:

Tarefa 2: Importe, da operagcao DISTEX 2018, a informacao relativa a
“Desastre”, “Tarefas/Prioridades” e “Plano de Comunicagdes”.

Sucesso: O Conseguiu 0O N3do conseguiu
Tempo(s):
Ndmero de erros:
Tipo A (escolha errada num menu ou lista):
Tipo B (conjunto de a¢Ges erradas):
Numero de a¢des previsto (1 acdo = 1 clique do rato):

Comentarios durante a utilizacdo:
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Tarefa 3: Altere o navio da operacdo para o NRP Alvares Cabral.
Sucesso: O Conseguiu 0O Ndo conseguiu
Tempo (s):
Numero de erros:
Tipo A (escolha errada num menu ou lista):
Tipo B (conjunto de a¢es erradas):
Numero de ag¢des previsto (1 a¢do = 1 clique do rato):

Comentarios durante a utilizagdo:

Tarefa 4: Consulte a classificacdo completa do desastre.

Diga qual a classificacao do subsubtipo do desastre.
Sucesso: O Conseguiu 0O N3do conseguiu
Tempo(s):
Ndmero de erros:
Tipo A (escolha errada num menu ou lista):
Tipo B (conjunto de a¢Ges erradas):
Numero de a¢des previsto (1 acdo = 1 clique do rato):

Comentarios durante a utilizacdo:

91



Tarefa 5: Identifique no plano de comunicag¢des quais os participantes na
linha C5 de comunicagdes

Sucesso: O Conseguiu 0O Ndo conseguiu

Tempo (s):

Numero de erros:
Tipo A (escolha errada num menu ou lista):
Tipo B (conjunto de a¢es erradas):

Numero de ag¢des previsto (1 a¢do = 1 clique do rato):

Comentarios durante a utilizagdo:

Tarefa 6: Consulte a simbologia das brigadas RECON.
Sucesso: O Conseguiu 0O N3do conseguiu
Tempo(s):
Ndmero de erros:
Tipo A (escolha errada num menu ou lista):
Tipo B (conjunto de a¢Ges erradas):
Numero de a¢Ges previsto (1 acdo = 1 clique do rato):

Comentarios durante a utilizacdo:
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Tarefa 7: Precisa de confirmar os recursos que estao planeados para a
operacgao.

Consulte o nimero de geradores que esta previsto serem utilizados na
operagao.
Sucesso: O Conseguiu O N3do conseguiu
Tempo (s):
Nudmero de erros:
Tipo A (escolha errada num menu ou lista):
Tipo B (conjunto de a¢es erradas):
Numero de ag¢des previsto (1 a¢do =1 clique do rato):

Comentarios durante a utilizagao:

Tarefa 8: Faca o login no perfil de “Utilizacao”.

Abra a operacao DISTEX 2018.
Sucesso: O Conseguiu 0O N3do conseguiu
Tempo(s):
Ndmero de erros:
Tipo A (escolha errada num menu ou lista):
Tipo B (conjunto de a¢Ges erradas):
Numero de a¢des previsto (1 acdo = 1 clique do rato):

Comentarios durante a utilizacdo:
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Tarefa 9: Consulte as prioridades definidas. Indique qual é a 22 prioridade.
Sucesso: O Conseguiu 0O Ndo conseguiu
Tempo (s):
Numero de erros:
Tipo A (escolha errada num menu ou lista):
Tipo B (conjunto de a¢es erradas):
Numero de ag¢des previsto (1 a¢do = 1 clique do rato):

Comentarios durante a utilizagdo:

Tarefa 10: Identifique quantos feridos graves existem no mapa e os seus
respetivos identificadores.
Identifique qual é o sexo do ferido com o identificador #010.
Sucesso: O Conseguiu 0O N3do conseguiu
Tempo(s):
Ndmero de erros:
Tipo A (escolha errada num menu ou lista):
Tipo B (conjunto de a¢Ges erradas):
Numero de a¢des previsto (1 acdo = 1 clique do rato):

Comentarios durante a utilizacdo:
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Tarefa 11: No dashboard, altere a apresentagao dos feridos da operagao
para um grafico de barras.

Sucesso: O Conseguiu 0O Ndo conseguiu

Tempo (s):

Nudmero de erros:
Tipo A (escolha errada num menu ou lista):
Tipo B (conjunto de a¢es erradas):

Numero de ag¢des previsto (1 a¢do =1 clique do rato):

Comentarios durante a utilizagdo:

Tarefa 12: No “Registo”, dentifique quantos policias foram recenseados.
Sucesso: O Conseguiu 0O N3do conseguiu
Tempo(s):
Ndmero de erros:
Tipo A (escolha errada num menu ou lista):
Tipo B (conjunto de a¢Ges erradas):
Numero de a¢des previsto (1 acdo = 1 clique do rato):

Comentarios durante a utilizacdo:
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Tarefa 13: No dashboard, altere a prioridade 3 para “Assegurar a
seguranca do navio”.

Sucesso: O Conseguiu 0O Ndo conseguiu

Tempo (s):

Numero de erros:
Tipo A (escolha errada num menu ou lista):
Tipo B (conjunto de a¢des erradas):

Numero de ag¢des previsto (1 a¢do =1 clique do rato):

Comentarios durante a utilizagao:

Tarefa 14: No mapa, indique quais sdo as coordenadas do PMA (Posto
Médico Avancado).

Sucesso: O Conseguiu 0O N3do conseguiu
Tempo(s):
Nudmero de erros:
Tipo A (escolha errada num menu ou lista):
Tipo B (conjunto de a¢les erradas):
Numero de a¢des previsto (1 acdo = 1 clique do rato):

Comentarios durante a utilizacdo:
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Tarefa 15: Consulte a ficha relativa a infraestrutura (IES) #001 e indique o
numero de feridos que foram encontrados.

Sucesso: O Conseguiu 0O Ndo conseguiu

Tempo (s):

Numero de erros:
Tipo A (escolha errada num menu ou lista):
Tipo B (conjunto de a¢des erradas):

Numero de ag¢des previsto (1 agdo =1 clique do rato):

Comentarios durante a utilizagao:

Tarefa 16: Consulte a que horas sera o p6r-do-sol.
Sucesso: O Conseguiu 0O Ndo conseguiu
Tempo(s):
Nudmero de erros:
Tipo A (escolha errada num menu ou lista):
Tipo B (conjunto de a¢Ges erradas):
Numero de a¢des previsto (1 acdo = 1 clique do rato):

Comentarios durante a utilizacdo:

Tarefa 17: Localize a equipa SAR 2 no mapa e consulte o tempo que
decorreu desde a sua ultima refeicao.

Sucesso: O Conseguiu 0O N3do conseguiu
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Tempo (s):

Numero de erros:
Tipo A (escolha errada num menu ou lista):
Tipo B (conjunto de a¢des erradas):

Numero de ac¢des previsto (1 acdo = 1 clique do rato):

Comentarios durante a utilizagao:

Tarefa 18: Consulte o aconselhamento, na gestao de incidentes, e atribua
a equipa RECON 1 a um incidente pendente (ferido verde @G8) com a
ordem "evacuar ferido" para "PAS" (Posto Avancado de Saude).

Sucesso: O Conseguiu 0O Ndo conseguiu
Tempo(s):
Nudmero de erros:
Tipo A (escolha errada num menu ou lista):
Tipo B (conjunto de a¢Ges erradas):
Numero de a¢des previsto (1 acdo = 1 clique do rato):

Comentarios durante a utilizacdo:

Tarefa 19: Na gestao de brigadas, envie a SAR 1 para descanso.
Sucesso: O Conseguiu 0O Nado conseguiu

Tempo(s):

Ndmero de erros:
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Tipo A (escolha errada num menu ou lista):

Tipo B (conjunto de acGes erradas):

Numero de ac¢des previsto (1 acdo = 1 clique do rato):

Comentarios durante a utilizagao:
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Parte Il

o

Opinido sobre a aplicacao.

Marque a sua resposta da forma mais espontanea possivel. E importante que ndo pense demasiado na

resposta porque a sua avaliagdo imediata é que

é importante.

Por favor, assinale sempre uma resposta, mesmo que ndo tenha certezas sobre um par de termos ou que

os termos ndo se enquadrem com o produto.

Ndo ha respostas "certas" ou respostas "erradas". A sua opinido pessoal é que conta!

Por favor, dé-nos a sua avaliagdo atual do produto em causa.

1. Sinto que gostaria de usar este sistema
frequentemente

2. Achei o sistema desnecessariamente
complexo

3. Sinto que o sistema é facil de utilizar

4. Sinto que preciso de apoio técnico para usar
este sistema

5. Sinto que as vdrias fungdes do sistema estdo
bem integradas

6. Sinto que ha demasiada inconsisténcia no
sistema

7. Sinto que a maioria das pessoas aprenderiam
a usar este sistema muito rapidamente

8. sinto que o sistema é muito complicado de
usar

9. Senti-me bastante confiante a usar o sistema

10. Precisei de aprender muitas coisas antes de
usar o sistema

Discordo
Completamente

Concordo
Plenamente

1 2
| I

1 2
| I

1 2
| I

1 2
| |

1 2
| I

1 2
| I

1 2
| |

1 2
| |

1 2
| I

1 2
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Opinido sobre a aplicacao

A fim de avaliar o produto, por favor preencha o seguinte questionario. E constituido por pares de opostos
relativos as propriedades que o produto possa ter. As graduagdes entre os opostos sdo representadas por
circulos. Ao marcar um dos circulos, vocé pode expressar sua opinido sobre um conceito.

Exemplo:
Atraente o o o o} e} Feio
Por favor, marque apenas um circulo por linha.
1 2 3 4 5 6 7
Desagradivel o o o o o o o Agradavel
Incompreensivel o o o o o o o Compreensivel
Criatvo o0 ©o o 0 o0 o o Semcriatividade
De Facil aprendizagem ©o o o o o o o Dedificil aprendizagem
Valioso o o o o o o o Semvalor
Aborrecido o o o o o0 o o Excitante
Desinteressante © O O O O O O Interessante
Imprevisivel o o o o o o o Previsivel
Rapido o o o o o o o Lento
Original o o o o o o o Convencional
Obstrutivo o o o o o o o Condutor
Bom o o o o o o o Mau
Complicado o o o o o o o Fadil
Desinteressante o o O o o O O Atrativo
Comum ©o O O O O O O Vanguardista
Incbmodo o ©o o o o o o Cémodo
Seguro o0 O O O O O O Inseguro
Motivante o © o o0 o o o Desmotivante
Atende asexpectativas o o ©O O o0 o o Nao atende as expectativas
Ineficiente © o o o o o o Eficiente
Evidlente o o o o o o o Confuso
Impraticdvel o o o o o o o Pratico
Organizado o o o o o o o Desorganizado
Atraente o o o O o o o Feio
Simpatico o o o o o0 o ©o Antipatico
Conservador o0 o o o ©O o ©O Inovador

Se fosse o responsavel do sistema, como o melhoraria?

Muito obrigado pela sua participagao!
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Protocolo para teste de usabilidade da
aplicacao movel do THEMIS

Metodologia Cognitive Walkthrough
1. INTRODUGCAO

O objetivo do teste é avaliar a usabilidade da aplicagdo mével, destinada a ser utilizada pelas
equipas no terreno em operagdes de resposta a emergéncias.

A aplicagdo foi desenvolvida no ambito de uma dissertagdo enquadrada no projeto THEMIS,
disTributed Holistic Emergency Management Intelligent System, liderado pela Marinha
Portuguesa.

Assumindo o papel de chefe da equipa SAR 2, o utilizador irda desempenhar varias tarefas, tais
como receber ordens do PCT (Posto de Comando em Terra) ou reportar informacdo de
incidentes que encontre.

Durante o teste, devera “pensar em voz alta” sobre o que estd a sentir durante a utiliza¢cdo do
sistema.

Antes da realizacdo das tarefas, terd a oportunidade de navegar de forma livre o protétipo de
modo a ambientar-se ao sistema.

Apds a realizagdo das tarefas, deverd preencher a parte lll do questionario, acerca da sua
satisfacdo em relagdo ao sistema.

Informacgdes sobre o sistema: O sistema a ser usado neste teste é apenas um wireframe, isto é,
apenas simula as interfaces do sistema real. Assim, o contetdo das interfaces tem um caracter
de preenchimento apenas. Nem todos os menus ou op¢Ges de navegacao estarao disponiveis,
pela natureza do préprio sistema de simulagao.

O questionario abaixo serd preenchido da seguinte forma:

a) Parte | antes do teste comecar;
b) Parte Il durante o teste;
c) Partelll apés o teste.

2. QUESTIONARIO
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Parte |

Informacédo pessoal
Idade:

Sexo: oM OF
Posto:

Experiéncia em cenarios de apoio humanitario (operagbes reais e exercicios):

Nenhuma Muito pouca Pouca Média Bastante
Nunca <2 participagdes Entre2e4 Entre5e 10 Participa
participou frequentemente
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Parte Il

Tarefa 1: Faga log in como SAR 2.

Sucesso: O Conseguiu 0O Ndo conseguiu

Tempo (s):

Numero de erros:
Tipo A (escolha errada num menu ou lista):
Tipo B (conjunto de a¢es erradas):

Numero de ag¢des previsto (1 agdo = 1 clique do rato):

Comentarios durante a utilizagdo:

Tarefa 2: Abra a operag¢do DISTEX_2018.
Sucesso: O Conseguiu 0O N3do conseguiu
Tempo(s):
Ndmero de erros:
Tipo A (escolha errada num menu ou lista):
Tipo B (conjunto de a¢Ges erradas):
Numero de agGes previsto (1 acdo =1 clique do rato):

Comentarios durante a utilizacdo:
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Tarefa 3: Consulte e aceite a ordem recebida.
Sucesso: O Conseguiu 0O Ndo conseguiu
Tempo (s):
Numero de erros:
Tipo A (escolha errada num menu ou lista):
Tipo B (conjunto de a¢es erradas):
Numero de ag¢des previsto (1 a¢do = 1 clique do rato):

Comentarios durante a utilizagdo:

Tarefa 4: Consulte a posicdao do ferido #010 no mapa e as suas
observagdes de estado.

Sucesso: O Conseguiu 0O N3do conseguiu
Tempo(s):
Ndmero de erros:
Tipo A (escolha errada num menu ou lista):
Tipo B (conjunto de a¢Ges erradas):
Numero de a¢des previsto (1 acdo = 1 clique do rato):

Comentarios durante a utilizacdo:
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Tarefa 5: Consulte a ultima mensagem de chat recebida do PCT (Posto de
Comando em Terra).

Sucesso: O Conseguiu 0O N3do conseguiu
Tempo(s):
Numero de erros:
Tipo A (escolha errada num menu ou lista):
Tipo B (conjunto de a¢es erradas):
Numero de ag¢des previsto (1 acdo =1 clique do rato):

Comentarios durante a utilizagdo:

Tarefa 6: Consulte quais os filtros por tipo que estao ativos.
Sucesso: O Conseguiu 0O N3do conseguiu
Tempo(s):
Ndmero de erros:
Tipo A (escolha errada num menu ou lista):
Tipo B (conjunto de a¢Ges erradas):
Numero de a¢Ges previsto (1 acdo = 1 clique do rato):

Comentarios durante a utilizacdo:
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Tarefa 7: Reporte um ferido (qualquer localizagdo; verde; homem; fratura
no braco direito).

Sucesso: O Conseguiu 0O Ndo conseguiu
Tempo (s):
Nudmero de erros:
Tipo A (escolha errada num menu ou lista):
Tipo B (conjunto de a¢es erradas): __
Numero de a¢des previsto (1 agdo = 1 clique do rato):

Comentarios durante a utilizagdo:

Tarefa 8: Edite a ficha do ferido #015 de modo a adicionar um hematoma
na cabeca.

Sucesso: O Conseguiu 0O N3do conseguiu
Tempo(s):
Ndmero de erros:
Tipo A (escolha errada num menu ou lista):
Tipo B (conjunto de a¢Ges erradas):
Numero de a¢des previsto (1 acdo = 1 clique do rato):

Comentarios durante a utilizacdo:
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Tarefa 9: Consulte a ordem atual da equipa SAR 3.
Sucesso: O Conseguiu 0O Ndo conseguiu
Tempo (s):
Numero de erros:
Tipo A (escolha errada num menu ou lista):
Tipo B (conjunto de a¢es erradas):
Numero de ag¢des previsto (1 agdo = 1 clique do rato):

Comentarios durante a utilizagao:

Tarefa 10: Qual a sua localizagao atual?
Sucesso: O Conseguiu 0O N3do conseguiu
Tempo(s):
Nudmero de erros:
Tipo A (escolha errada num menu ou lista):
Tipo B (conjunto de a¢Ges erradas):
Numero de a¢Ges previsto (1 acdo = 1 clique do rato):

Comentarios durante a utilizacdo:

Tarefa 11: Quantos tipo de apresentacao de terreno estao disponiveis.

Sucesso: O Conseguiu 0O N3do conseguiu
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Tempo (s):
Numero de erros:
Tipo A (escolha errada num menu ou lista):
Tipo B (conjunto de a¢des erradas):
Numero de ac¢des previsto (1 acdo = 1 clique do rato):

Comentarios durante a utilizagao:

Tarefa 12: Para que quadrante geografico esta virado (N, S, E, W)?
Sucesso: O Conseguiu 0O N3do conseguiu
Tempo(s):
Ndmero de erros:
Tipo A (escolha errada num menu ou lista):
Tipo B (conjunto de a¢Ges erradas):
Numero de a¢des previsto (1 acdo = 1 clique do rato):

Comentarios durante a utilizagdo:
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Parte Il

o

Opinido sobre a aplicacao.

Marque a sua resposta da forma mais espontanea possivel. E importante que ndo pense demasiado na

resposta porque a sua avaliagdo imediata é que

é importante.

Por favor, assinale sempre uma resposta, mesmo que ndo tenha certezas sobre um par de termos ou que

os termos ndo se enquadrem com o produto.

Ndo ha respostas "certas" ou respostas "erradas". A sua opinido pessoal é que conta!

Por favor, dé-nos a sua avaliagdo atual do produto em causa.

1. Sinto que gostaria de usar este sistema
frequentemente

2. Achei o sistema desnecessariamente
complexo

3. Sinto que o sistema é facil de utilizar

4. Sinto que preciso de apoio técnico para usar
este sistema

5. Sinto que as vdrias func¢des do sistema estao
bem integradas

6. Sinto que ha demasiada inconsisténcia no
sistema

7. Sinto que a maioria das pessoas aprenderiam
a usar este sistema muito rapidamente

8. sinto que o sistema é muito complicado de
usar

9. Senti-me bastante confiante a usar o sistema

10. Precisei de aprender muitas coisas antes de
usar o sistema

Discordo
Completamente

Concordo
Plenamente

1 2
| I

1 2
| I

1 2
| I

1 2
| I

1 2
| I

1 2
| I

1 2
| I

1 2
| I

1 2
| I

1 2
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Opinido sobre a aplicacao.

A fim de avaliar o produto, por favor preencha o seguinte questionario. E constituido por pares de opostos
relativos as propriedades que o produto possa ter. As graduagdes entre os opostos sdo representadas por
circulos. Ao marcar um dos circulos, vocé pode expressar sua opinido sobre um conceito.

Exemplo:
Atraente o o o o} e} Feio
Por favor, marque apenas um circulo por linha.
1 2 3 4 5 6 7
Desagradivel o o o o o o o Agradavel
Incompreensivel o o o o o o o Compreensivel
Criatvo o0 ©o o 0 o0 o o Semcriatividade
De Facil aprendizagem ©o o o o o o o Dedificil aprendizagem
Valioso o o o o o o o Semvalor
Aborrecido o o o o o0 o o Excitante
Desinteressante © O O O O O O Interessante
Imprevisivel o o o o o o o Previsivel
Rapido o o o o o o o Lento
Original o o o o o o o Convencional
Obstrutivo o o o o o o o Condutor
Bom o o o o o o o Mau
Complicado o o o o o o o Fadil
Desinteressante o o O o o O O Atrativo
Comum ©o O O O O O O Vanguardista
Incbmodo o ©o o o o o o Cémodo
Seguro o0 O O O O O O Inseguro
Motivante o © o o0 o o o Desmotivante
Atende asexpectativas ©o© o ©O O o0 o O Nao atende as expectativas
Ineficiente © o o o o o o Eficiente
Evidlente o o o o o o o Confuso
Impraticdvel o o o o o o o Pratico
Organizado o o o o o o o Desorganizado
Atraente o o o O o o o Feio
Simpatico o o o o o0 o ©o Antipatico
Conservador o0 o o o ©O o ©O Inovador

O que recomenda para melhorar o sistema?

Muito obrigado pela sua participagao!
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Appendix D — Initial version of the prototypes

Appendix D.1 — Desktop interface prototype for operation preparation

T =B

THEMIS

[ Log in
[ Criar conta
Anteriar
[ THEMIS
~ Tipo de utifzador
Perfil de utiizacio L’]
-
ey

Fradeae
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THEMS - HOME

~  Tipo de utifizador

Perfil de utiizacio

-

[ [E—

Administragio
Conflguragao
Utilizagio
Andlise
Simulagdo

Frdeae

THEMIS

THEMS - HOME

-

~  Tipo de utifizador

Perfil de utiizacio  |Configuragso
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THEWS - HOME -

THEMIS

~  Tipo do utifizador

Perfil de utiizacio  |[Configuragso (=

‘Imn» |
al ]

THEMS - HOME

~ Tipo de utifizador

Perfil de utiizacio  |Configuragso 1=l

‘Itmtn |
[+ == *
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THEMIS
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UTILZADOR

Mudar de utilizador
Administrar sistema
Guardar alteragBes

OPERAGCAD
Albstir

Editr
Nova
Apagsi

| Terminar seasio

B g

L ,l
A1 TN M oA

THEMIS

CIEN SitvA. |
afuncio>

Dperaghies oxistentes

ELL W g

|ewronzms

AT CTYN M ORI

THEMIS

Cals

i
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Mudar de utilizador
Administrar sistema

OPERACAD
Abrir
Editar

AT CTYN M ORI

THEMIS
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[T - conraisat cotragio.

=B

[ & inporiar ]S oestazershenmsdes | B Guordarsen ] vottac contis_| @ e
| Operaio/Organizacdo | Desastre | Composigha hirigadas | fecursos | Tacefas/Prioridades | Plano de comunicagdes | duncio> | sado
Nome da operac3o \ ] - Definir numero de equipas -
Respornsivel [nrsoroo| [posTo  [ciasse  [aeenino ]
Navio [NRP VASCO DA GAMA F330 B RECON ‘ 0 H
Introduao SAR 0
MED @ 0
BIR e 0
Missia | Dbjectivo de comando TEC ” 0
LOG (] —0@
[_W e vt | D Destizor altenmdes | B Guardas sep, | o Volidar conts [ @ CTEN SILVA l‘rmin-: [.
| Operagio/Organizasdo | Desastre | Composicla brigadas |ecursos | Tarefans/Prioridades | Mlano de comunicagtes | <uncio> | samde
Nome da operacdo |Teste__Usabllidade 1 -Definir numero de equipas -
Responsivel [nrsorno| [PosTo  [ciasse  [asfuipo |
Navio [NRP VASCO DA GAMA F330 [+ RECON ‘ 0 H
Introdugso SAR 0
MED @ 0
BIR M 0
Miss3a | Objectivo de comando TEC ” 0
LOG a _0“@
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Importar configuragso

~Importst informagBo —
® TUpo

© ESPECIFICAR

0 Duser gy Orpunitagdn
L1 Duisantrn

) Cosengs, Wil

L] Wecursos

1) Tamfad/Pria

L] Mane de comunic

~Importat informagdo —
® TUDO

© ESPECIFICAR

1 Dpmer iAoy Orpuniingdn
£ Duinantin

L) Comu, Beigudie

L7 P o

1) Tamfay/Prie

L] Mane de comunic
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~Importat informag3o —
o TuDG

@ ESPECIFICAR

[ Operngiicy Orpunizacho
O Desantre

[ Comp. Brigadas

[ Recursas

[ Tarefas/Prio.

[ Plano de comunic.

~Importst informagdo —
o TuDG

@ ESPECIFICAR

T Opev @y Orgunizado
W Duvastre

L] Coap. Brigadas

L] Recursos

[ Tarefas/Prio.

L] Planc de comunic.
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~Importat informagdo —
o TUDG

@ ESPECIFICAR

L1 Opernglied/ OrgunizagBo
M Davartre

] Comp. Brigadas

[ Recursos

o Tarefas/Prio,

L Plano de comunic.

~Importst informagdo —
o TUDO

@ ESPECIFICAR

T Opee @iy OrgunizaBo
M Davastie

[ Comnnp. Brigadas

[ Recurson

o Tarefas/Prio,

W Planc de comunic.
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€3IL TN M COMITA

Atenclol

De certeza que pretende impottar
osta informagio?

Fomp. Brigadas
el
Forafas/Prio,

flanc de comunic.

ATENCAO!

De tertem que presendes sav?

Arerogdes nio gunardadas serlio penfidas.
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Es1a prestes a sair do separador OPERACAD/
ORGANIZACAD

Pretends guardar as alteragen neste separador?
Para guardar e sair deste separadar, carregue em

Cawea] o [GuADA ]

ATENCAO!

o

sepacador?

Do curteza que p
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|
b
1

A

CTEN SILVA

| | Operagio/Organizagdo | Desastre | Composigha M]m]wmm[ma comuniagdes |

duncios>

©®

i

Nome da operagdo lTeste_Usablhdade ]
Responsivel [nrsoroo| [posTo  [aiasse  [aesnino ]
Navio [NRP VASCO DA GAMA F330 -l
Introdusda

Missdo | Objectve de comando

- Definir numero de equipas

RECON ‘
SAR
MED (¥
TEC M
BIR ”
LOG ﬁ

slelelslele

T

[T - cowraieat cotracio.

)
o
*|

CTEN SILVA

©®

|| Dperagio/Organizagdo [ommlcm mlmlm[mawl

duncio>

i

-Definir numero de equlpas

Nome da operacio Teste_Usabilidade I
Responsvel [nrsorno| [posTo  [ciasse  [aseuino |
RECON ‘
Navio NRP VASCO DA GAMA F330 -
NRP ALVARES CABRAL £331
Introdugdo NRP CORTE-REAL F332 SAR a
NRP BARTOLOMEU DIAS £333 5~ |
NRP D. FRANCISCO DE AUMEIDA F334
| &
M
" @
Missda | Dbjectivo de comando TEC M
< @
|

slelelglele
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TIEVS - CONFIGLOAE OOTRALAD -B

Operagho/Organizagdo immsue;(ompmi(m hri@das]“p(mwa ‘ Tarefas/Prioridades| Mano de comunsagdes | dudo> | tedo |
Nome da operac3o Teste_Usabilidade | Definir numero de equipas
Responsiee! wannr«.zoJ |PosTO l LASSE i.\;m DO

Navio AR GABRAL 331 3| | RECON | ‘ 0 7:
Introdugda | SAR O !{:
0§
0}
[ oy rpr—r 5 TEC @ 0 l:}

LOG 0@

)
= T

-

BIR

| s -

| |OperagiiofOrganizagio | Desastrs | ComposigBo brigadas | facursos | Tarefas/Prioridades | Plano de comunicagies | Y dunco> | Male ‘
Tipo de desastre Q (aPesquisar
Grupo Arma O¢ oo igtes ) Gradw
| | " . ,. Coordenadas de origem
I B | (9w | [or rierads &
‘ing’ upo LONG , l 31 E
L =1 & Personalizado
Tipe principel ol . |

e ee————— E LONG | Prévisualizar |
SuD-1po .
[ I+l

Sulysub-tipo
[

‘ I
L

Cendrio
|
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TV -

Operaqio/Organizagio| Desasire |Companigho brigadas| Rescursos | Tacefas/Prioridades| Plano de comunicagies] | W <funcio> | tawlo |

Tipo de desastre Q (@ Pesquisar

Gr

Arwa de cpoigtes Grade

F‘...t,",., .,;‘,,‘ ol ’ (AT M T l o Rixa C 0-3f?cﬂ.max :ic: origem
Hdgrupo LONG 3131831 , ‘7. . 1 E

Metearoldgico - e Personalizi

[:‘ Iinlchod ol _snm ]._.' ’ LAT 38654615 J & Personalizado

Tipa principal > Pdrdacd st i = -
A ol attrnl e i LONG |0 128850 Sm Pré-visuadizar |

[

Sub-1po

Ly

[ SINpestaiie comvectiva
Suly-sub-tipo
r

[Homads I

‘kcn&nu
|

0 tomado GAIA passou pola costa
de Brownla, Freeport, ilha de BULL
POINT, cerca do medo-dia de 11 de
maio e deixou um rasto de
destruigio

DM o

[ S importar | ) Destrer altesnBes | B Guarda sep

’ @ CTENSILVA [ Terminat
Operagio/Organizaciio | Desastre | Composicio brigadas Re(nwcn}lme(m/ﬁwdadeal?laméecammxn&n‘ i duncdo> ‘ L I

=]
E PCB - Posto de Comando a Bordo L
:. ‘ DBy X . T I (e | Turnos . Simbologia
B— Numeto dw tunos 2
[ | ‘ ’ ‘
b | Duragiio de cada harno 1
(e |
} | IRom ) e | Duragdic de athidade 10M
| . " A = |
Fae | | messuooe Duracho de reserva | T
I* [ morm Dura(Bo 30 descanso 1
.lm | LIRS L Y -
} {
|
PCT - Posto de Comando em Terra
TWEGRE " TRoiTe ThASE Tasie Niumer de turnas 2
Duragiio de cads tarne (1%
Duragho de athadade 108
Duragfio do roserve 3)'! \
Durngiio de descanso 12N
COOSS ML A P LY
ALNACE COOMS ML M | -
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[T
T T T T

| Dperagio/Organizagho | Desastre| Composicao brigadas | Hecursos | Tarefas/Prioridades | Plano de comunicagdes |

CTEN SILVA m
dundos

o]

RECON 1
wecos X
ey | OO AEZON L |
e ELMWCA
i - i
—
"
(e
e

RECON 2

O §C20 MICON )

WA A

hcieeacs

~ Turnos.

Numero de turnos 2
Dataglo de cade turna (12h
Duraglo de atividade 10h
Dutacho de twsetva [
Duraglio de descanso 12h
Numero de turnos 2
Dutwgho du cade turna (12h
Duraclo de atividade 10h
Duragho dir twwerun [
Dureclo de descanso 12h

{mw-
T T T AT

|Operagio/Organizagio | Desastre | Composicia birigadas | Recursos | Tarefas/Prioridades | Plano de comunicages |

CTEN SILVA
duncdos

~C2
Kit PCY

TEC

Kit BIR

Xit MEC

Kit ELEC

Kit SANEAM.

(v e e | [ 1]

[ Wer Fatn de maserial |
[ Vo s g il

L e Sl
Vot Suta de mosterial
I\b&bnﬂ

AECOM & SAR MED .
Kit RECON [ e e Kit MED Wi e mawrai] [1[9)
Kit SAR Vo it O svatan ) Kit PAS Ve s e oabral | [ 1)
Kit U-SAR [V Thia e m atintal

LoG Dutroa

Kit CCFE TV lita de matmial Melicoptaro [Vorfima de mareriat | | 1

Kit APOIO/DOC ‘&:m:}:m‘_‘:j Gerador [t Tt e matirial |

Kit ALIM Vo lizta e matertal | Tenda [ vor st e matwrsal

Kit HELL | Voo it she il |
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__—_ CTEN SIVA
fo o |Dusastre | Componisdo brigadas | lacursas | Tarctas,Pricedades | Mlano de comunicabes | <tunclo>

|

Objecuvos e respecnvas prioridades Procedimentos pré-definidos

c-mbnnuumu n“m
Latante sotardabibdade MY
Uhemar STRIP s entidades speriores
Controli recur ses & boedo duraste opuraglo
Munter mortactm e OCS

Mantor ragiato oromokgico da speracde
Mutmr thagrama atuslicathe

1% l*]!l"

T T TCECES

‘]

[stabelecer

Conrty obir & atglo dat tr (gadkes

Compsfar Infgrmacie

Mantar PO infrwada

Mastur thagrama stusiloas

Controlw a stiaglo de ferijos e mortos
Otear w ateibult motus Az belpetes

Seimcionar facwn para PCT tphal Coprha wic.
Ehetuar regiso comligice

Disgoniisfizar muies v infermagiu sas MG
Progane passagmes conols & ocres DRG
Flabonur plans de eolongamento de operaglo

RN

____ @

o | Desastre | Composicia birigadas | Recursos | Tacefas/Prioridades| Plano de comunsagdes | Huncdo>
Plano de comunicagdes
o W00 (B 368 Jecke 3 PNE 881 s
ot e Wi Ll iy R et -
c2 P e sl me [T V2 | -y rzs [y ————
ca wn Sy o m:m vz |e-oovwe
TR
ce | wowsmoome [ o LRl Pt el fmmd @ |1 wow e
cs - .ub'f'mm;hw o I w 50w
+ CENTG ASTTE MENTD
ce [PURERN e Rl bt ] B Lt v w | reicouan
A Ces.ocazon
er 4 Hme ;mmi-ww- o |Erm e s e w leaoney
mmm-u%. CHAT{R 50 My -
umup I wTwee L. PRC AN T~ s oha Ga
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T™ERG TMERG ARRO - Ll
- aw 3 -
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Atengdol
Do corteza que protonde validar asta

informaciio.
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Appendix D.2 — Desktop interface prototype for operation execution

™IS -

BT
| Criar conta
TS - MOUE
— Tipo de utifzador
Perfil de utiizacio E]
-
a8

Fredeae
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THEMS - HOME -

THEMIS

~  Tipo de utifizador

Perfil de utiizacic -]

Adminlstragdo
Configuragao

‘ [ Utilizagio

Andlise

B 1 Simulagio

Frdeae

THEWS - HOME

~  Tipo de utifizador

Perfil de utiizacio [Urilizagao &

- ]
Bl ]
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THEMIS
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UTILZADOR

Mudar de utilizador
Administrar sistema
Guardar alteragBes

OPERAGAD
Albsrir
Editar
Nova
Apayst

| Terminar sessin

ELLL® g

371 CTYN M oA

THEMIS

m

AT CTYN M ORI

THEMIS
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= o s THEMIS

seto Jmy /08701 43T CTYN M OO
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CTEN SILVA
Q@ pCt

André Santos ' 55-«»«»
l l
{
I I et
|
l I
|
| |
. . 4
-
HORA: 1028 CTEN SILVA ’x
HUDDLE: 1030 -01:47 O rct ‘.

GHEREE

Reformado
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HORA: 1028 CTENSILVA | Ter 1
HUDDLE: 1030 -01:47 O prct

| Vor ficha |

CTENSIVA [ Tern ’:
o @ PCt
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CTEN SILVA rmingt
c@ect |

) Escola primaria Em utilizagdo LOG-PMA
il Cais Destruido
87 Fsquadra du Policia Hoparavel [TECMEC
Meion '
- __“ = l
I
|
I
l
l 4
HORA: 1028 CTEN SILVA
HUDDLE: 1030  -01:47 CO@ PCT

Ficha Infraestruturs

— #00t
Nome E<cola primitia
Estado Em uﬁlado
o o
Avancada  LOGPMA

Accles
Hora mwportade (902 RECON

Equips atribulda 0902 TEC-AS
0921 10G-PMA

RECONT 0002
Eqaipn atritboids TEC-AS 02
Chegada equipa TEC-AS w07
Rotuperaciio saneamonta TEC-AS 0921
Tpuipm atrithuide LOG-PMA 091
Chegada equips LOG-PMA 0920
FMA montado LOGPMA 0958
Em o LOG-PMA 1001

_Ll’_lhmlmcnul_k dades|
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HORA: 1028 @ CTEN SILVA
HUDDLE: 1030 -01:47 CO @ rct

Posto de Comando em Tarrs tm fundonamento  |PCT
{Posto Médico Avangado Em funcionamento  [LOG-PMA
{Centro do Cantralo de Feridas o Fvacuados m funcianamonto  |L0G-CCFE
‘Receassaments m funclonamento  [1OG-CD
§nu. Alimentar Em montagem LOG-EA

| Chat

|

|

| 4
HORA: 1028 CTEN SILVA
HUDDLE: 1030 -01:47 COgnrct

£m funclonamento

Em montagem LOG-EA

ACCOES
Hora eportade 902 RECON
Equips atribulda 0902 TEC-AS
0921 10G-PMA

Raponado RECONT 0002
Equipn striiboids TEC-AS 002
Chegada equipa TEC-AS w07
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Appendix D.3 — Mobile interface prototype for operation execution
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Appendix E — Final version of the prototypes

Appendix E.1 — Desktop interface prototype for operation preparation
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Appendix E.2 — Desktop interface prototype for operation execution

TH.E.M.IS.

L Teibaged Holisti
'+ Management mlrw;?::rn

TH.E.M.LS.

L dateibged Holisti
ngmm mmpo;?;?

Anterior

174



" TH.EM.LS.
b diateibnged Holistic L iy
Management intelligentSystem

Tipo de

HEMA - HOME =

~ -
I
i TH.EM.LS.
b i Teibnged Holistic L ey
'i  Management lmolrrpmymm
Anterior
Tipe de utilizador -
L
r—':-ml de utilizacdo

175



4 TH.E.M.LS.
: Mlnf‘ﬁl?"«;?:m

» utilizador

Parfil de up

TH.E.M.I.S.
. o "‘,’,,”,.'.‘:m‘;,?ﬁ"m

Anterior

Jperacdes exis
* Data
02/03/2018

i -
# [localizagso
Alfoite

Alfeite

Nome
| DISTEX. 2018

INSTEX 201/

Setubal; Portugal

904,/ 2017 Setubal; Portugn

¢ | Rasponsaeal
1234 CTEN M PEDRO
4321 CTEN M CORREIA

176



==
" TH.E.M.LS.

o Teibngend Holistic L ey
Mlmvlrm ystom

: S-TI nra_llra(.f(; = ¢ | Responsawal
DRSTEX_M018 02/03/2018 !Alhill; Satobal; Poctugal 1234 CTEN M PEORO

IMSTEX 2017 09/04/2017 Alfeite, Setubal; Portugs 4321 CTEN M CORRELA

HORA: 1028
N Mapa | B Aconsethamonto @ Registo | @ Dashboard | © Matoo. | ¢* Comunicagbes HUDDLE; 1030 -01:47 CTENSive R

- 1 u..zl.[h.u © Roporar

[ incideni T T = HORA EESTADD | [Miog) #Feramentas | @ Prioridades
| 00y |3 IS Casa de habitagdo 936 Vistoriado
g ido o3 (8o 5 Casa de habitacio 0040 Vistoriato !
aridos  IEAEEEES Ferido lodo Silva 0249 Aesolvido  Feridas
006 2 Ferido Pedro Abreu 1007 Exocucio o Infra estruturas
K :m,” o 09 Porign Incéndsa 1010 Aague { Recenseados
(1) a7 IS Lentro comercial 1011 Emvistoria ] Seguranca
U Seror 012 |87 Fetido logha Santos 1011 Resalvida ™ Perigo
@ Perigo 013 |Gi1 Feride 10149 Pandents
ms D3 I£S lunta g freguesia 1021 Em vistoria

L\ Ordens [N TESY (13 Casa de habitacdo 1023 Pendente

018 |AY Ferido Arviiré Sartos 1023 Execuclo

Meios

.v.nup:«'.
L Ji

}ﬂuurm: Wor ficha

177



Mxvf ‘x- .Lanl( Fﬂauu

-IU

| . Mapa B Aconsethamonto @ Registo {.M;OMMOO. l(‘ Cnmunlcnplkl:

HUDDLE; 1030 -01:47 crensn»

HORA: 1028

S Fcha|@char § Roportar |

Resolvido

S||DADE  ®HORA 2[ESTADD ¢ /PRIOHIDADE

0949 Fittros
i - 3 | AMARELO Estado Prioridade
\L‘\ Feridos I\m) a7 loana Santos :Rmnlvidn & Pondente & Yormelho
1 013 611 Adulie 09 Pendente ¥ Bocugiio M Laranga
: : "Olﬁ ‘A3 iAndré Santos 54 1023 jimuc&n -S&ﬂ E] o Resolvido & Amarelo
| o Verde
] \ 0 Azul

iTm '? [-u- I‘cnamrnlas'.hhﬂaﬂu :

(Jnl( ¢ ,;cu;,u.

-Il

’ | . Mapa | '-Anonsﬂumunlo # Registo l‘Dashbuud OMﬂmlc‘ Cnummmpbn
’
I

HUDDLE; 1030 -01:47 Cl'éﬂﬂlvh

HORA: 1028

B8

SFcha[@char ¢ Roportar|

¥ 2o =NomE ¢/IDADE #[HORA #[ESTADO € PROHIDADE 3 [EQUIPA B -mIF:vvamrnl.\d.hk’MEl_i
|00s B2 |loBo Silva 34 0239 Resolvido \ | Fittros -
|006 F2  |PedroAbres 42 1007  |Exccuglo AMARELO  |san 2 Extado Prioridade
\4_\. Feridos I‘Ol) a7 1ln:ma Santos 0 1011 :Rmnluldn \ @ Pondente & Yarmelho
013 611 Adulie 1019 Pendente VES o Exocugio o Laranga
015 /a5 |Anded senos 54 1023 Bcugio SAR 3 @ Resolvido & Amarelo
| o Verde
1 ‘ 0 Azul
1 ' |
4 |
| |
1 |
1 | @

178



A0 D€ OPERACAD

e B w2 BB
HUDDLE; 1030 -01:47 CTeNsilve (i) il

V;RMI.CM: v llomv.:

| M Mapa B Aconsethamento @ Registo i.owm{oumm lc‘ Comnlcnphl]

#/iDADE  *HORA 2 [ESTADD ¢ PRAOMIDADE

STEQUIRA & | [Wiog A reramentas [@Prioridades

|Resolvido Filtros-
006 F2  Bxecugio AMARELO Estado Prioridade
\0!) a7 |Resolvida & Pandente & Yarmelho
1013 611 i Adulto 1019 Pendente VER o Emcugio W Laranga
‘ Emn ‘A3 }André Santos (54 1023 |Execuiglio SAR 3 & Resolvido & Amarelo
| ‘ ¥ Verde
‘ 0 Azul
| | |
Ficha Ferido Acgdes
~ #O06 — r — Ultima ordem dadn —
| AMARELO |Hora  Equipa oS !;7::-': ) Para
Nome Padon Astaus [
iamm a2 e 9 1012 SAR? Evacuar  PAS
Sew o o N ° . ) o
H— : :- S380% 0 s
2 !"8""- | Reporiado RECON2 1007
| craradin N Eeppa atsibuida SAR 2D 1008
OBsERVALOES Yo x Chegads enuips SAR 1040
[rvea— o Primeiros socomos SAR 2 1010
Agreenie suor gl i catega Bracuacho para MS SAR2 1012
Mesrin tperenn. - Chegads Pes
Furtia e Latgew e sl Reschido
—mx|
e
| M Mapa B Aconseihamento @ Registo | @ Dashboard | O Meteo. [ ¢ Comunicagbes | HUDDLE; 1030 -01:47  CTEN Silva
.RM[m © Ropormar |
soc woE #]DANOS STESTADO STHORA™ ®7 (Mg |4 reramentas [ @ Prioridaides
=] |Casa de habitacio Danificado Vistoslado 0936 Filtros-
B9 |Casa da habitagio |Destruido Vistoriado 940 Danos
B7 :Cevmn comercial ]Uﬁli:.iur.-l Em vistoria 1011 o Utllizaved
03 lunta de froguesia Danificado Em vistoria won o Danlficado
E3 :(.a-u 1 habhtagio JlJnhnwl Em vistoria 1023 W Dastruido
Estado
| ‘ W Pendente
M Em vistoria
| ] o Vistorlado

179



| THEMS - EXE0UGEO DE OPERACID -

e - © |
| M Mapa B Aconsethamento ommiow{ow»[r Cnmnlcnpbn} WZ 1030 -01:47 U&Nﬂh AR <l
’ : 88 Fcha|@char  Roportar |

030 G DARNG STHORA | [Miog |4 ersmentas | @ priordailes
abitagdo Danifics Vistoriada  Filtros- !
Casa de habitagdo Destruido Vistoriado R0 Danos
Centro comercial Utilizével Em vistorin 1011 o Utdlizived
Junta de froguesia Danificado Em vistoria won o Danlficado
Casa de habitagdo Urilizdwel Fm vistoria 1023 W Dastruido
Estado
W Pendente
M Em vistoria
W Vistoriado
—mx|

e 0. BB

|8 Mapa B Aconseihamanto | @ Registo | @ Dashboard | O Mateo. [¢' Comunicags } 'HUDDLE; 1030 -01:47 CTEN Silva

) .F‘M].Cha QMporuvtf’
l!ﬁ}r-cnmm.u .Hﬁlﬂg‘u

Filtros -

3

n Q-

Casa de habitagdo

Destruido Vistoriado

Danos
’87 Centro comercial Unilizéwel Em vistoria 1011 o Utllizaved
D3 Junta de froguesia Danificado Em vistoria on o Danlficado
|Fl Casa de habitagdo Urilizdwel Em vistoria 1023 W Dastruido
Estado
’ W Pendente
M Em vistoria
Ficha Infraestrutura Accles o Vistoriado
— w01 - [Mora roportado 0923 RECOMN1 | 0 .
' Neme Nass de Hablischio \ Equipa atribulda 0927 SAR1
| Dancs Danitcado —
[Estado  Vistcriado hastrico
| 3 Neponiade RECON 1 0923
| Lex afzagio (38055403, Lgupa atribuids SAN 1 sy
| 9,132871) Chegada equipa SAR I [-EH
Feridss Inicio vistoria SAR 1 032
Emu Q Visterindo SAR 1 1002
rmuml“ n
3
| enzontrados

180



-IU

Huoous: 103 B8
HUDDLE; 1030 -01:47 CI'ENQM

8 Fcha|@Chat § Ropertar

! & THORA .ImM .m * l [-u- I‘cnamrnlas'.hhﬂuﬂu
RECON 1 1003 'ﬂnp(ntal Incldentes na 2ona norte Em axecucio Filtros —
[HECON 2 1003 feponar incidentes na tona sul Em execucdo Brigada Estado
003 {sAR 1 1006 |Evacuar ferido M0O1 pass PMA [ fesotvido  [IEEEEE 2 Pendans
| 004 |SAR 2 1012 | Evacuar farido #013 para PMA Em exvcucdo o SAR ¥ Execugio
N 005 a3 1013 |Bvacuar ferido #006 para PMA {1 MED 2 Resolvido
006 [SAR 4 1013 jtvaumr ferido #000 pasa PMVIA Em execucio o DR
' 007 IT[({L[C 1019 Illcpurar gerador 4016 | Em execugdo o TEC
| ook Jﬂlﬂ 1021 |Apagar incéndio #019 Em esecugio oG |
\
l
T
|
| [
i,
x|

Moot 1030 B8
HUDDLE; 1030 -01:47 O'ENQM

i : i - .RMI’CMI Olnpormu

2
R
"
%
g
z
é
E
]
i
]
¢

# 3NOMI 3 HORA REPORIADD S £ s 3 L Log | I'F:vvamrnms'.hklﬂulu

| 002 400 Silva |0ss58 [Sauddvel  |Professor CCFE e ——— |
| 004 Paddro Matos 1003 i\amawl Policia (O istado Ocupagdo

| D07 Soana Santos | 1011 ;lerido lhdminiumﬁv‘ [PMA & Saudavel o Policia
| 008 | Rafaet Lima 1013 {Saudavel  |Engenheiro Mec | COFE o Forido ¥ Engenheiro

N 010! Maria Prata IlOM :Samuval ]Alm\a - Priminio [((ﬂ 1 Morto & Bombeiro

| 014|Danieta Carreira  |1019 saudavel  [Enfermeire PNAA localizagio o Militar

| 017 Fabio Dinis (1022 {Soudével  |Policia |ecre 2 CCFE & Médico

020! Artur Lourenco 1023 'Ferida Beformado PN & PMA o Enformeiro

\ ‘ ' W Site

181



Hiooit: 1990 0147 oo
{.an- |WAconseihamanto ommofomﬁmgonmoa[c Comnlcnplkl: HUDDLE; 1030 -01:47 CTeNSilve B BSl
 mpeha|echar @ Roportar|
f ! ] 57 I-u.IIFcnamem.u{.hhihdui 3
Reportar incidenies na 72005 norte 1003 i(.‘) :?1127 i,‘IHmM \ = hn ,_l,, A R "_,,f
Reportar incidentos na zona sul 1003 1G3 l‘?ig’ |- THOIM ;:::1 Uvre f::_:::m
Aguarda nova Intrugio ‘102(; I{S | } SHIM | | o Ativo: Ocupado o SAR
B Evacuar ferido para PMA 12 67 X(\;)ili, | DBHOIM o Reserva £ MED
l | A ‘ W Descanso 1 BIR
OTEC
1 | I 1 [ k) <]
‘ || |
l I |
I |
I I L=
Ve
| | | | .
1
i XE0)(A0 DEOPSIA
’ HORA: 1028 v
| M Mapa B Aconseihamento on«ginoiommgomn[r Cn«mniupa-.] HUDDLE; 1030 -01:47 CTEN Silva
| e o 19 hapora]
c w"lm_‘ F-“-."_m- -é—“ I-Lnf'l'&namrnhu {.hklihd;l- 7
Reportar incidenies na 72005 norte 1003 i(_"! 1:13::7 1—7“()‘]!.1 \ . ;T“ ,:, - o H_..i
[recon 2 [RARAE Reportar incidentos na zona sul 1003 IG3 1030 | THOIM St Equmi
‘ L0147 | W Ativo: Livre 2 RECON
| SAR 1 '1026 !(5 o Ativo: Ocupado o SAR
| o Reserva ) MED
M Descanso [ BIR
OTEC
m k) <]

182



[ewa - exz0ugdo e oPeRACID

- u‘l

| M Mapa | B Aconsethamanto @ Registo | @ Dashboard | O Mateo. [ ¢ Comunicagbes |

HORA: 1028
'HUDDLE: 1030 -01:47 mﬂh

8 Ficha | @ Char @ Ropormar|

NOS & [MoRA- c[wct FiM S [TURND | [Wiog |/ Fenamentas [@prioridaies
jRE(ONl fl Reportar incidenies na 7003 norte 1003 |(‘) _1:13?" ‘ STHIM | -~ Fitti o8 ——— -
||
| : 1030 Estado Equipa
| |
\ RECON 2 Reportar incidentos na zona sul ‘1003 ‘G.l [o1:47 | THMIM o Ativo: Uvre ZRECON
| SAR 1 Aguarda nova Intrugio '10% !m«nm o Ativo: Ocupado o SAR
1 5 5 otz HO 1M o Reserva £ MED
‘ M Descanso 1 BIR
OTEC
(| 006G
Ficha Equipa Acges
SAR 2 | i;umrro comacto: 1025
hocallzache atual 67 138.65335.-0 13267 Evcaar furido
Estado Ocupado : | Estado lal; parn A4S (1012)
| InstrugSon Fvacuar ferida para PMA -
Estmatte de fm 20 NN Historcn
UMD romactar 025 ‘ Arribuida & incdente 1008
Inicho do hurea: 0900 Chegads oo local 1010
| Tompo de atvidade 1H30 | Primeiros zozomos 1010
Tempo desde a witSma refecio 2430 | fuacuaclo 1012
| Tempo até 2o fim du teeno E430 [ L - n
,mw» u-'x-:as-l;unuclo =M%
| M Mapa | B Aconsethamaonto .R«giﬁoi"‘ hbaard | O M [c'(omx. icagh ] -HUODI.ES 10” mﬂ" Mﬁ'ﬁ

_ .F‘M].Cha v unmv.

|FPMA [Pagto Medico Avangado
!K CCFE ‘Cenlm de Controlo de Feridos e Evacusdos
N
'&(DA |(nnno da Distribuigdo Allmentar
\

\ I
| |

|Posto de Reconseamento

Pootos de |

Io Interesse

|
l
|
o |
|
=

- Falnm

LOG-PMA Estado
LOG-CCFE [] Reportada
L0GCD o Em montagem

LOG-EA & Em urilizagdo

|

'chnmm.u ® Frioridades

183



I
1

THEMS - EXE0UCEO0 DE OPERACKD ad |

e - © |
| M Mapa B Aconsethamento ommiow{ow» C‘Cnmnlcnpbn} WZ 1030 -01:47 mﬂ'ﬂ AR
' ! S Fcha|@char © Roportar|
[ [Wiiag|#Feramens: [@iicidules]
- Fltrog —————————————————
Estado
[J Reportada
‘iAF‘R Posto de Reconseamento o Em montagem
(&(DA |(anrm da Distribuicdo Allmentar t & Em urilizagdo

|
|
|
.
|
|
\

ot o 2. BB
| M Mapa | B Aconseihamanto @ Registo | @ Dashboard | O Meteo. [ ¢ Comunicagbes | 'HUDDLE; 1030 -01:47 CTENSilva wd
8 Fcha |@Chat @ Roportar |
- ;.‘l:lﬂ}r-cnmm.u .hhﬁgﬂuw

- Filtrog ———————————————

Estado
[] Reportada
PR Posto de Reconseamento o Em montagem
: (&(DA |(nnm>dn Distribuigdo Alimentar } & Em urilizagdo
[ \ : .
|
T |
| [ [
Ficha Ponto de Interesse R
1 | Primeiro reporta 0902 RECON 1
=~ | | Neme st primdein | Equips sribulda 0921 LOG-PMA
+ | Esrado :’:"‘"‘""" | Inicio de urilizagia 1001 PMA
| tocalzacda {38.655403; Ty
[ -9.132871) Heportado RECONT 0902
| Posto Médico 106 | tgupa atribuida TEC-AS oS
| Awancady Chegada equipa TECAS 0907
— Tasn de " Rocuperagdo sanvamenta  TEC-AS 0021
lo Svepeery | ocupagha 3% Epa abritruids LOG-AMA 0921
| s Chegada equipa LOG-"MWA 0920
Capatidade maxima | IMA mastado LOG #MA O3S n
E e ol £ ] szt £m w0 LOG-2MA 1001 [

184



-IU

-01:47 crensn» .ﬂ

HORA: 1028
| Mapa BAC ih | @ Rogi !‘DashbomdiOMﬂnl(‘ Cnmunlcnplkll HUDDLE; 1030
@ TURNOS; 125 ¢ A Feridos Q’ “~ lnlrae-stru(ur.na
| trsmm 0 -~ TmEo N |
N Eroow L Ll e
A econ2 iun o0
L ¢/ [T - f
& 10w s
Buns "o
Fora noa
s g TOTAL: 30 TOTAL: 21
F oo n
e e " =" ® = = ®m
A m A e ST - o SteNTE TS

Objectivo de comando
Salvar vidas humanas

Prioridades
Priondada 1

'Rcmnhrclmmm do local
l'nm wade 2

;Procuur sobyeviventes
Prioridada 2

I[hmin:r perigos

B AREA COBERTA: 48%

s 04T 0 Y

A Tipos de Incidente a

m Taxas de mun.v;«*

]|

Tirreoe treades e necmts

7 MIN

Pawioas ecervam ey

23

Mt oo s

87

o

—

A Feridos x

“%

TOTAL: 30

SN

COFE
TUTP0 3Xide e ienpie
2H46M
— e =15
}.OashboavdeMﬂm lt‘ Cnmunimpbn’ “UDDLE. 1030 '01.‘7 mﬂ.ﬂ Sair

‘ Inlrautru(urno

‘

TOTAL: 21

SN

Ohjectivo de comandn
Salvar vidas humanas

—

Prioridades
Priordada 1

'Rcwnhrélmﬁm do local
f'nm wade 2

l .
PYO(IHJ’ soureviventes

Flinvkiad« 3

|[hminar perigos

| AREA COBERTA: 48%

80 4.9 0.9 BN o

A Tipos de Incdents O

ar

sl Taxas de r»m;mdo

]|

CCFE

Thrreoe trwicd s te nesconte

7 MIN

Favina: recorvmiln

23

Ml o i

87

TUTPO0 SN0 O ine

2H46M

185



-01:47 cmmm ..

HORA: 1028

| M Mapa |8 Aconseth @ Rogi {.oasnbomdgoumu[c Comnlcnplkll HUDDLE; 1030
‘ @ TURNOS: 125 B # A Feridos ‘ﬂ' ﬂ- ln(rac-stru(ur.ua
[Exeom ] TwEo N |

M Eroom L Ll e

A econ2 iun o0

¢ [ST - s

& s 10 W v
Buns 100

Fora noa . l
s - TOTAL: 30 TOTAL: 21

F oo n
W e ¥ =] B =) .

A mlAle e SN - -

SN

Objectivo de comando
Salvar vidas humanas

Prioridades

Priondada 1
[Reconhecimenta do local |+
Pncn wade 2
iProcumr socvcvivzmn | -|

Prioridarda 3

I[hmin:r perigos

B AREA COBERTA: 48%

s 84T 0 an

A Tipos de Inckdents a

sl Taxas de mun.x;p

lal

Tirreoe treades e necmts

7 MIN

Faving: "ecorvm it

23

MEte o0t

87

SN

SN

CCFE TUTP0 3Xide e ienpie
x|
HoBDLE: 100 212
| M Mapa B Aconseih @ Rogi }oomboa.dgomn[r Cnﬂmnicnpbnl HUDDLE; 1030 -01:47 mnmu
. Objectivo de comandn
@ TURNOS; 12+ & &)\ Feridos o P sk ]—— g o chaone!
| txsom a0 ™ TnEo g |
[ a0 Prioridades
A econ2 un @0
@ Y i L A
&r e 10M™ mx 'Rcuonhrdmeﬂm do k.vral "'
.g“' 1 :""-‘ an wade 2 '
MR S A "wa - »v
l
re.. iy TOTAL: 30 TOTAL: 21 [Exac sobysviventes &=
¥ oo wn Prioridada 3
Wcon s B E N B :
A mlae ) - o

Efiminar perigos

-

Assegurar a segursnca do navio

| AREA COBERTA: 48%

80 4.9 0.9 BN

o

A Tipos de Inc :damp

‘V***

\ f"
e 7
N
TOTAL: 46

2 [

ul Taxas de r»mpa(}-

il

COFE

ALS{‘GUI‘J{ o nnc:mmlo

7 MIN

Pawious recervamiiey

23

Mt oo s

87

VU190 ite OXSa e

2H46M

186



THEMS - EXE0UCE0 DE OPERACED

-
e e . DI
| M Mopa | B Aconsethamanto | @ Regista | @ Dashbaars | O Mateo. [¢f Cnmnzupm] HUDDLE; 1030 -01:47 CTENSilve &2 )
i Objectivo de comandno ——
@ TURNOS; 12 ﬁ A pisision ‘ lnlmcstruturaso SaI{):u vidas humanas |
[ Exs- " MO RN |
o ae. i Prioridades
A Fecon 2 Iun 0
B s v [ awse Priondada 1
Bor: 10~ mx !Remnhm:lmeﬂm do local ;'l |
s o Prionidade 2
Fora noa = o = |
s piie TOTAL: 30 TOTAL: 21 [Erocsr sobywviventes )
¥ oo W - a & & a Prioridada 3
W s e —
A mlae e SINLANTES v SN Preromee !Msosuur a seguranga do n-m.;-]

B AREA COBERTA: 48%

& 84T 0

A Tipos de Incdents #

TOTAL: 46

woaoy

ALMGAVENTOS snsr e

lﬂ Taxas de ocupa(ﬂcﬁ

PMA  CCFE

Tirroe tred e de necmts

7 MIN

Fawioms receruim it

23

MEte o0t

87

TUTPO0 00 O e

2H46M

THEMS - EXE0UCAO DE OPERACED

| Mapa | BAconsethamento | @ Registo | @ Dashboard | O Meteo. |¢* ComunicagBes |

13 MARCO 2018
16:28 AM
: Inix:
Parcialmente nublado 16.05.2018
17gc 0 uTC
Ylccxsite (nd8
MAX. 179 ek
MIN: 13 5¢C e
Sol: 06:51 18:41 FIpaty)
lua 21:34 343 Nebutositade P4
LV Index: 3110 St/ wedia f baky
Vento: SSW (2239 e
- N )
26 km/h 14 NOS 4
Humidade: 79%
Porto de 1390
orvatho
Prassdo ATM! 1017.3 mbar
Visibilidade: 9.7 km

LA

5 8 [ 2

A

| 1011: Deslocada recenseado M
Qua Qua Qus Qus Cus Qus Que Sul Qui Qui Qui QU QU Qui |

6 6 16 06 360160 38 17, 17 V70T 07 1T 17 e
Odh O7h 107 130 180 135 238 04 070 107 137 168 136 23n | 1012 TECELEC Disponivol

TR :
O

[
HES - -« EEEE -

[1012: Reparay3o 2EB conduido

| 1015: Ferido @12
(10201 SARI Disponivel

187



EWA - EXEOUCEO DEOPERACAD

HORA:
N Mapa | Aconsethamanto .chi!nol. Dashbamdgo Mateo. ‘C Comunicagbes HUDDLE;
1 2 3 4 5 6 7 8 9 |10 11 ‘ 12 | 13 l 14 | 15 | 16

1028 9

1030 -01:47 CTEN Silva
L e ]

B oy Frermmentas 8 Priocidades

s B0 e

do recenseado

- % ]
Apada § Sair

B arae 30 EEB condluid
1012; TECELEC Disponivel
C | 1015: Ferido &2
10200 SARI Disponivel
D
E
3
G
H
|
| le
THEWS - EXEC (40 DEOPERACD - l:
. _ , , HORA: 1028 (8]
M Mapa | B Aconsethamonto .Rngi.-.m&.bazhboudfOMu(oo | ¢ ComunicagBes HUDDLE; 1030 -01:47 CTeNSive Rl Ball
| | | O Ficha |[@Chat § Repora
1|2 |3|a|s|6e|7|8|9|10|11]12|13|14[15]16 s L e
Biog FFermmentas ® Prioddads=s
A — Ubjectivo de comando —
Salvar vidas humanas
B - ALGER
Prioridades
c Prioridade 1
*"-;F'l.w;0|';-:||;|r~:-|l\ do local ‘_-;
o ‘
Prioridade 2
E f‘":«_ul,u sobreviventes -—;
E Prioridade 3
TElimina 7|’-;n;ng‘-';-. ’-:‘,
G =
H
|
I

188




THEMS - EXEOUCAO DE OPERACAD

HORA: 1028 9
N Mapa B Aconsethamonto .chi!.tog. Dashbclmd_go Matoo EG' Comunicagbes HUDDLE; 1030 -01:47 CTENSive G Bl
| | | .lcu:l-levmum\im @ Priceidades |
llm-..L’cvav Roportas .

1 2 3 4 5 6 7 8 9 | 10 11‘12 13l14 15 | 16

&

Nl

Detalhes Aqx\n

THEMS - EXE0UCAO DE OPERACAD

Sair

o Iir!ul’crm 9 Repormae

HORA: 1028 (8]

N Mapa | Aconsethamanto .Rngi.-.mg. Dashbaard | O Meteo 5(' Comunicagbes HUDDLE; 1030 -01:47 CTEN Silva

11‘12 13|14

Jocado recenseado
1012: Reparsi3o @EB condluld
1012; TECELEC Disponivel
1015: Ferido &712
10200 SAHA Disponivel

189



THEMS - EXEOUCAO DE OPERACAD

- r;r.u],cvm @ Ropartae

1 ‘ r 13 l " -iL\' Irmnmemn”.ﬂl"ﬁutdmv

B |1012: Reparag3o @EB concluid
1012; TECELEC Disponivel
1015: Ferido &F2

10200 SARI Disponivel

o Pendentes
] Execuglio

O Vermelho

M Larania

1 Amarelo

HORA: 1028 (8]
N Mapa | B Aconsethamonto .chiatol.ﬂashbamd%QMmoo {¢* Comunicagbes HUDDLE; 1030 -01:47 CTeNSive B Bl

[rwews - exic (40 DE OPERACD - X
HORA: 1028 (8]
M Mapa | B Aconsethamaonto | @ Rogisto E.Daf.hboudfOMu(oo {¢* ComunicagBes HUDDLE; 1030 -01:47 CTENSive G Sl

o Iir!ul’crm 9 Repormae

11‘12 13|14

do recenseado
30 @EB condluid
1012; TECELEC Disponivel
1015: Ferido &712

10200 SAHA Disponivel

| Todos

1 Ures

] Ocupadas

190




THEMS - EXEOUCAO DE OPERACAD

HORA: 1028
N Mapa B Aconsethamonto @ Rogisto i. Dashboard ; O Meteo. | ¢* ComunicagBes HUDDLE; 1030 -01:47 CTeNSive B Bl
| | | .lcu:l-levmum\im @ Priceidades |

1 2 3 4 5 6 7 8 9 | 10 11‘12 13l14 15 | 16

- ﬂnu].ﬁul Q Roponas
A Localizagho

O

wl |»

c @ Grade A |

- BEEEA0

Corthonin
1
:m;u EXEOUCA0 DEOPERACID - %
HORA: 1028 (8]
N Mapa | B Aconsethamonto .Rngi.-.m&.bazhboudfOMu(oo {¢* ComunicagBes HUDDLE; 1030 -01:47 CTeNSilve el Bl

ﬂrir.\al’cnn 9 Repormae
B oy Frermmentas 8 Priocidades

11‘12 13|14

18,30 @EB condluid
1012; TECELEC Disponivel
1015: Ferido &712

10200 SARA Disponivel

191



WEMS - EXEOUCEO DE OPERACAD

- %
HORA: 1028 9
N Mapa | B Aconsethamanto .chiatol.!)ashbamd;OMmoo ‘C Comunicagbes HUDDLE; 1030 -01:47 CTENSilve e BSl
| | | .‘ir.'u]’cvm 9 Reporae
= o _’;Hlﬂ"\;ﬂl;l T8 Priocidades|

1 2 3 4 5 6 7 8 9 | 10 11‘12 13l14 15 | 16

A . £
A B Bopan Fuins
do rocenseado ‘i|
B arae 30 EEB condluid ‘
1012; TECELEC Disponivel
C | 1015: Ferido &2
10200 SARI Disponivel
ES 001 o
® Todos
O Pendentes E
0 Exoucio
Resultados da pesquisa i F
G
H
|
| le
W - EXEC (40 DEOPERACD - %
HORA: 1028 (8]
M Mapa | B Aconsethamonto .Rngi.-.m&.bazhboudfOMu(oo | ¢ ComunicagBes HUDDLE; 1030 -01:47 CTENSiIve Rl ol

o Iir!ul’crm 9 Repormae

1 2 3 4 ‘ 5 6 7 8 9 |10 |11 ‘ 12 | 13 l 14 | 15| 16 T ——— S

192



THEMS - EXEOUCAO DE OPERACAD

- %
HORA: 1028 9
N Mapa | B Aconsethamanto .chiatol.!)ashbamd;OMmoo ‘C Comunicagbes HUDDLE; 1030 -01:47 CTENSilve e BSl
| | | .‘ir.'u]’cvm 9 Reporae
= o _’;Hlﬂ"\;ﬂl;l T8 Priocidades|

1 2 3 4 5 6 7 8 9 | 10 11‘12 13l14 15 | 16

AN o A
A B Bopan Fuins
do rocenseado ;i|
B arae 30 EEB condluid
1012; TECELEC Disponivel
C | 1015: Ferido &2
10200 SARI Disponivel
D
E
[3
G
H
|
| le
[rwews - exic (40 DEOPERACD - X
HORA: 1028 (8]
M Mapa | B Aconsethamonto .Rngi.-.m&.bazhboudfOMu(oo | ¢ ComunicagBes HUDDLE; 1030 -01:47 CTENSiIve Rl ol

ﬂrir.\al’cnn 9 Repormae
B oy Frermmentas 8 Priocidades

11‘12 13|14

18,30 @EB condluid
1012; TECELEC Disponivel
1015: Ferido &712

10200 SARA Disponivel

193



THEMS - EXEOUCAO DE OPERACAD

- % ]
=
Sair

Wiog FFeramentas @ Priocidades |
mm-..L’cvm 9 Roportar

HORA: 1028 9 .

N Mapa .-A:om:lhamunm .chi!.tog. Dashbamd_go Matoo E(' Comunicagbes HUDDLE; 1030 -01:47 CTEN Silva

1 2 3 4 5 6 7 8 9 | 10 11‘12 13l14 15 | 16

A d‘;‘-; O ortie reidorve
Detalhes  Acgfes
B PAS
Noore Escols prmdria
c Estady Emautiivagiio
Locolizagho 1M (IR 6558826 112931)
Posto Médico

D | Nasado.  LDFMA

laxa de =
4N
Coupagilc

B 1 [PO1R00OZ - Escolo Primaria) ( E
Q localizagio: He X - - :
|38.655882,-9.132931) F
R Taxa de ocupacio
emay G
H
l m
1

THEMS - EXE0UCAO DE OPERACAD

HORA: 1028 (8]
M Mapa | B Aconsethamonto .Rngi.-.mi.bazhboudfOMu(oo | ¢ ComunicagBes HUDDLE; 1030 -01:47 CTENSive Rl Sl

o Iir!ul’crm 9 Repormae

11‘12 13|14

do recenseado
30 @EB condluid
1012; TECELEC Disponivel
1015: Ferido &712
10200 SAHA Disponivel
1 Q Loralizago: F5

{38.655882;9.132931)

194



THEMS - EXEOUCAO DE OPERACAD

HORA: 1028 9
N Mapa | Aconsethamanto .chi!-tog. Dashbclmd_go Meteo. | ¢ Comunicagbes HUDDLE; 1030 -01:47 CTENSive Rl Bl
[ o] ' Skl hchi |0 Raporms

B oy Frermmentas 8 Priocidades

11‘12 13l14

1012 Reparac3o EEB concluid
1012; TECELEC Disponivel
1015: Ferido &F2

10200 SARI Disponivel

THEMS - EXE0UCAO DE OPERACAD

-

HORA: 1028 (8]

-M:p.a..»\:oru:lhamnmo .Rngi.-.mg.baihboud;OMu(oo 5(' Comunicagbes HUDDLE; 1030 -01:47 CTENSive Gl Sl
| | | -1o.|:f_ie1mntmm @ Priceidades |
um--L.om 9 Roportas .

Y —

Detalhes A;gx\n

1 2 3 4 5 6 7 8 9 | 10 11‘12 13|14 15 | 16

B Ferido 8013
Moow
dade Adudto

195



THEMS - EXEOUCAO DE OPERACAD

HORA: 1028 9
N Mapa B Aconsethamonto .chihtol.ﬂashbamd%QMmoo {¢* Comunicagbes HUDDLE; 1030 -01:47 CTENSive G il
[ ] ' Srichai® |0 Reporm

B oy Frermmentas 8 Priocidades

11‘12 13l14

1012: Rep
1012; TECELEC Disponivel
1015: Ferido &F2

10200 SARI Disponivel

ara30 BEE conduid

[rwews - exic (40 DE OPERACD - X
HORA: 1028 (8]
M Mapa | B Aconsethamaonto | @ Rogisto E.Daf.hboudfOMu(oo {¢* ComunicagBes HUDDLE; 1030 -01:47 CTENSive G Sl

Wiog | Frermmentas @ Priccidades |
o Ficha L.(Tul 9 Roportas

1 2 3 4 5 6 7 8 9 | 10 11‘12 13|14 15 | 16

A Al M P ——
Detalhes  Acgies
B SAR 2 GF (38 a85u82
Lecalzagio Mu 413256311
9132931
C Estada Ocupado
Insbrucss Bwcuw ferido
Ul 1o: 3019 SRR VOOS parn PAMA
3 Vit contacto: 1019 D Estimtha d= fim 20 i
Evocuar ferido NOUS para PMA E Ulttmn contact 102%
s QI:.,\II.'.'-,.L, G/ / Inicio do turmer a0
(38.655842;.8.132031) E [Wopoum unidads  1h30min

Tervpd deade a sdtina
E refuiclo

Terngo atd ac Nire do 1 no Gh30mie

Th¥0min

196



THEMS - EXE0UCE0 DE OFERACED

| M Mapa B Aconscihamento | @ Registe | @ Dashboard | O Meteo. |¢* ComunicagBes|

Gerir Intidentes pendentes :
Aim.’dmns r = T 0 .
[FERIDD VERDE @GS &
u 1011: Deslocado recenseado
¢ 1012: Repatacdo @£8 conduido
P Reporedo 1012: TECELEC Disponivel
© Hora Equipa 1015: Ferido @12
1012 RECON 2 1020: SAR3 Disponival
Instrugao
Para
Ficha Ferida
~ #034 B
Soa ’ SAR 1
hscdn At Locallpacho atwal: p1
Ses0 w fatado Livie
8 (18555403 natrugio .

tocalun®a o vaen) £3timativo de b -

Vo contacta: 025
~ Dbservaces witho da turno! 0O00

Tempo de sthidade 3H30

) g Tempa desdo & uitina refeiclio 2H30
e s — Tempo até a0 fan do tumo 30
PRenda de sangue contiderives
£

THEWS - EXE0UCE0 DE OPERACED

| M Mapa B Aconscihamento | @ Regist | @ Dashboard | O Meteo. |¢' Comunicagbes|

Gerit Incidentes pendentes Hecuros existentes | / i
Aindﬂu\ns YT T T 7
|FERIDOD VERDE @GS [+ Nty
m : w ‘ e 3011: do
! 1012: Repatagdo ©£8 conduido
P Repocic 1012: TEC-ELEC Disponivel
© Hora Equipa 1015: Ferido @72
1012 RECON 2 1020: SAR3 Disponival
Instrugao
Para
Ficha Ferida
B -
Noms ? RECON 1
i Atz Locallpaght atwal: (=]
Ses0 w Eatado Livre
: 0B 18655403 atrogio: :
focalaeia g 21328m) fstimativa de bm: 5
mo contacta: e
~ Dbservagles witho da turno! 0H00
e . Tempo de st idade 3H30
Tempo desdo & uitina refakio 2H30
ot sty Tempo até 80 fim do tume P
Peata de sangue OnIM e ive
e,

197



THEMS - EXE0UCE0 DE OFERACED

| M Mapa B Aconscihamento | @ Registe | @ Dashboard | O Meteo. |¢* ComunicagBes|

Gerir Intidentes pendentes
A incafentes

[FERiDO VERDE @GS |4 Node  Esis - [suis -
u | ; o 1011: Deslocado reconseadso
|

Recurnsos existentes

1012: Repatacdo @£8 conduido
P Reporedo 1012: TECELEC Disponivel
© Hora Equipa 1015: Ferido @12
1012 RECON 2 1020: SAR3 Disponival
Ist
Socorres ferido
= = Evacuar ferido z
— #034 ol flecensear ferido Equipa
Nome 4
e Adunz Locallpacht atwal: (=)
Ses0 w fatado Lvre
8 (18555403 natrugio .
tocalun®a o vaen) £3timativo de b -
Vo contacta: e
~ Dbservaces witho da turno! 0H00
Tempo de st iade 3H30
) g Tempa desdo & uitina refeiclio 2H30
e s — T Tempo até a0 fan do tumo 30
PRenda de sangue contiderives
£

THEWS - EXE0UCE0 DE OPERACED

| M Mapa B Aconscihamento | @ Regist | @ Dashboard | O Meteo. |¢' Comunicagbes|

Gerit Incidentes pendentes Hecuros existentes | / i
Aindﬂu\ns YT T T 7
|FERIDOD VERDE @GS [+ Nty
m : w ‘ e 3011: do
! 1012: Repatagdo ©£8 conduido
P Repocic 1012: TEC-ELEC Disponivel
@ Hora Equipa 1015: Ferido @72
1012 RECON 2 1020: SAR3 Disponival
Ficha Ferida
B -
Noms ? RECON 1
i Atz Locallpaght atwal: (=]
Ses0 w Eatado Livre
: 0B 18655403 atrugloc :
focalaeia g 21328m) fstimativa de bm: 5
mo contacta: e
~ Dbservagles witho da turno! 0H00
e . Tempo de sthidade 3H30
Tempo desdo & uitina refakio 2H30
ot sty Tempo até 80 fim do tume P
Peata de sangue OnIM e ive
e,

198



THEMS - EXE0UCE0 DE OFERACED

| MMapa ®Aconscihamento | @ Registe | @ Dashboard| O Meteo. ¢ Comunicabes|

Gert Incidentes pendentes Wi F Fermment .
Aim.’ﬂmns —Tg e T ] -
[FERIDD VERDE @GS [+ — ™
u : ; lo: 1011: Deslocado reconseado
1012: Repatacdo @£8 conduido
Reportad
L " 1012: TECELEC Disponivel
© Hora Equipa 1015: Ferido @12
1012 RECON 2 RECON 2 [Atho 1020: SAR3 Disponival
Evacuar ferida -
-
Ficha Ferida PMA Equipa
~ #034 CCFE
MNome 7 pCT
dudn A {Holiporto (=}
Ses0 w 1Cais Livre
QB (18555403 rri .
iecalin®a g\ vaeny £stimative de b -
Vo contacta: e
~ Dbservagles witho da turno! 0900
Tempo de sthhdade 3H30
2 ) - Tempa desdo & uitina refeiclio 2H30
e | Tempo até 50 fam do tumo M0
Paats de sngue ORIITErvE:
£

THEMS - EXE0UCE0 DE OPERACED

| MMapa ®Aconscihamento | @ Registe | @ Dashboard| O Meteo. ¢ Comunicades|

Gerdt Incidentes pendentes
A incilentes

[FERIDD VERDE @GS |+ i : Sk e
u ? ; B 1011 reconseado
bc

Hecursos existentes

R 1012: Reparagdo @£8 conduido
. e 1012: TECELEC Disponivel
© Hora Equipa 1015: Ferido @72
1012 RECON 2 1020: SAR3 Disponival
Evacuar ferido
PMA
Ficha Ferida
~ #0234
Noms ? RECON 1
dain Atz Locallpaght atwal:
Seso w Estado:
2 @8 [18.655403: matrogoc
focalie® g 13m0 Estimativo de bm:
Vitmo contacta:
~ Dbservagles witho da turno!
e . Tompo de sthidade 3H30
5 Tempo desdo & uitina retaklo 2H30
mamtecs -.o-mu‘,"““m‘ m Tempu até a0 fam do tume HID
Peata de sangue OnIM e ive
e,

199



THEMS - EXE0UCE0 DE OPERACID

Atengdol

De corteza que pretande dar esta ordem?
RECON 1 - Evacuar ferido @GS para PMA

THEWS - EXE0UCE0 DE OPERACED

| MMapa ®Aconscihamento | @ Rogist | @ Dashboard | O Meteo. |¢* Comunicagbes| |

Gerit Intidentes pendentes Hecuros existentes
Ainm‘ —- —————
[FERIDD AMARELO @HI [+
m 1011: Deslocado reconseado
1012: Repatagdo ©£8 conduido
P Roportedo 1012: TECELEC Disponivel
© Hora Equipa 1015: Ferido @72
1013 RECON 1 1020: SAR3 Disponival
Instrucio
Para
035 Ficha Ferida
— $036 AAGRiG
Nome Haquel Gomes — " SAR1
ke Adutes i 3 Loalleacho atwil: o1
Sewo ¥ ! A £stad0 Livre
2 (EES5I02 fg Y atrugloc
tocaliunia o 1yawm) [, ‘w’ Etmative de b -
w \ mo contacta: 025
~ Dbservagles —— i i witho da turna) 0900
RN Tempo de sthitade 3H30
i rom R Tampa desdo a ultimia refakso 2430
Framure exporta 00 memie oo 45 ey 450 2 fem A rien 2620
droto.
- £

200



THEMS - EXE0UCE0 DE OFERACED

| MMapa ®Aconscihamento | @ Registe | @ Dashboard | O Meteo. |¢* Comunicagbes|

Recursos existentes

Incidentes pendentes

lEsudo [MM—E IE;ulpa (SAR 1E

Tempo desde inico de atividade SHID
@ Tempo desde 2 yltime refeicio 2410

1011: Deslocado recenseado
1012: Repatacdo @£8 conduido
1012: TEC-ELEC Disponivel
1015: Ferido @12

1020: SAR3 Disponival

Tempo at# ao fim do twno IH3D
Reticar do ativo
Instruciio -
Pasa o
Ficha Equipa
SAR I
Localizagho atual: o
stado: Uwvre
trugion .
Eatbativa da fim
Dm0 contacto. s
mido do wrno o=00
Sempo de stividade a0
Tempu desde & ultime refeigio 200
Timpo st aa fon do turmo M0

THEWS - EXE0UCE0 DE OPERACED

| | MMapa B Aconscihamento | @ Registe | @ Dashboard | O Meteo. [¢* Comunicagbes|

1011: Deslocado recenseado
1012: Repatagdo ©£8 conduido
1012: TEC-ELEC Disponivel
1015: Ferido @12

1020: SAR3 Disponival

_ Rexursos existentes Incidentes pendentes
[ Estado [atva [¢]  [Equipa 1SAR1[¥]
.(wr'- ;
equines Tempo desde inico de atividade |SHID
Tempo desde 2 yiteme refeiclo  [2MI0 teiide
WMnnMdonlno IH3ID Incinidio
Reticar do ativo - Repamgdo
B

Tomar refeicio \Para
i Periodo de descanso 3

Retraglo de beigada  Equipa B
| Reservy #034

home 4

Localizagho atual: o1 viadn Adhiho &9
fatado: Lvre Somn " . fﬁ l°
i : A0 TN
aa:g:unum-. Localsglo g yyown) e
Uiomo contacto! s ,d )
wido do wrna: =00 ~ Obsaryacdes i
Sempo de wtividade =30 o TN AR
Tempa desde 3 ultims refeigio pLE ] ApIEserts KLONagiRs Na (AbA
Tinpo sté aa fon do tumo BLE ] MBS SUONIres. o " m
™ Pora de Sangue I et

201




THEMS - EXE00CE0 DE OPERACED

| M Mapa B Aconscihamento | @ Regist | @ Dashboard | O Meteo. |¢' Comunicagbes|

_I Rexursos existentes Incidentes pendentes
[ Estado [ativa [5]  [Equipa [SARTTY] | rrogms —
'(m e loc. U A
quipws Tempo desde inico de atividade (SHID 0 1011: Deslocado reconseado
y 5 1012: Repatagdo ©£8 conduido
TR Semste A e D0, O | [ 1012 TECELEC Disponivel
Tempo at ae fim do twno IH3D 1015: Ferido @12
e e——— | . ... 0 D " (@) :
edisor do atvo— P - 1020: SAR3 Disponival
ll’niododn dnmml:l {Instrugio
) . |Para
Ficha Equil
s - ¥034
SAR I Nome :
Localizagho atual: ot \indm Adiho
stado: Uvre Son :‘
= .
e e tocaliwdd® g y3amn)
Uiomo contacto! s
Iedio 4o twrna: os00 ~ Obsaryacdes
Sempo de stividade a0
Tempo desde 5 ultims refeigio pLE )
Tinpo até an fon do turmo M0
£

THEMS - EXEOUCE0 DE OPERACED

Atengiol

D cettezs que pretende dar es1a ordem?
SAR 1 - Retirar para descango

202



THEMS - EXE0UCE0 DE OFERACED

am
oy G . RN
3] B iy o ‘@ [4-ccune 1012: Repatagdo ©£8 conduido
o o AP 0B _ 1012: TEC-ELEC Disponivel

o | oo o L e R LR 1015: Ferido @72

H-g%m O 34 1% 150 i % 1020: SAR3 Disponival
e - CMTP PR e ¢ e O 075+ 187 o " e

wy R ST

""w-k?"' V1 7 13T TR
te Looeres o L i w |t o

PN AP TS0
= I PR LR L8] we (O35 Wyma W |e-coune
LMMAEACT8 e SBacA WS
PENTLL ) 23.000AT R ) L E
e A& e iy [ BT R N | e 4 T
OB oo 2 o
o e B 1 s e e e
; E. -ﬁ-m
L W20 RO ? AN 0 - 3 08 Y |- ES0uTA SOOMMY
£

203



Appendix E.3 — Mobile interface prototype for operation execution
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X0 IMEXATOD |1 157.625 MHz
C.RECON | MASTER a2 157,575 MH;
Realidade Aumentada CloG "~ |TUHA |3 | 156300 MHE
Funcionalidade em C. MECALA | LAME 4  |157,625 MHe
construcio () SOL 5 157,275 Mz
‘ LoG RAJOL 3 157,625 MHz
’ Regressa{ a0 mapa MED POC 3 156,625 MH»
B INDHA 1 a 157,625 MHx
BLA INDSA 2 4 157,625 MMz
TeC/tueC |z 5 157,626 MMz
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