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For Assignment 2, I have produced an online e-portfolio. This is accessible using the following hyperlink:
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Question 2

Unit 4 Se : There's a Theme Here

Qualitative research can be defined as the gathering of information to gain an understanding of why behaviours occur. This is a more
thematic approach to understand trends and patterns; using methods such as interviewing and observation. [4]

I have used an Microsoft PowerPoint to categorise the Qualitive data gathered by my survey. Five responses were collected when
asking for additional comments that may benefit my research. This has enabled me to conduct some basic interpretation and analysis of
qualitative data. This data has been ordered from most to least significant, using an Excel Spreadsheet; as shown by Figure 2.

[Response identification [Names —JComments

s [anonymous |1 would expect the system to be able to also relay data efficiently and have along flight time too.
l2 lanonymous |Drones could be used to guide lost hikers o safety, when wildiires spread and drop vital supplies to denied areas for rescue personnel

Figure 2 - Qualitative Analysis in Excel

From the qualitative data shown by Figure 2, we have identified the theme that using Thermal Imaging to determine the intensity of
fires is a desired use of Unmanned Aerial Systems in Fire Fighting applications, being mentioned in 40% of responses. Therefore this
may be an area in which further development should be conducted. To improve the quality of qualitative research and expand my
understand of this area, the Feynman Technique could be utilised; explaining the topic of using Thermal Imaging to Estimate Fire
Intensity for firefighting applications to someone with minimal awareness and expertise in this area. This would identify gaps in
understand and enable more qualitative and secondary research to be conducted with a narrower focus. [5]
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MODULAR AND RAPIDLY INTERCHANGEABLE PAYLOAD INTERFACE FOR UNMANNDED
AERIAL SYSTEMS (UAS) FOR USE IN FIRE FIGHTING APPLICATIONS

Project Planning
Research Idea

Product Design

Unmanned Aerial System Diagram for Interchangeable Payload Interface

Product Design
Flow Chart

Leveraging the use of Unmanned Aerial Systems in
Fire-Fighting Applications, by developing a Modular
and Rapidly Interchangeable Payload Interface for
Custom Built Unmanned Aerial Systems

Locator Tab for
Detachable Module on

Locator
uas

Project Objectives

- Increase the efficiency of fire-fighting with use of
Unmanned Aerial System technology, responding
to the growing issue of Wildfires [6]
Design a modular system that is rapidly
interchangeable
Design a system that is multipurpose, with
various Input/Output devices (1/0)

Mechanic Quick
Roloase Systom
Comsistingof  —».
Spring-Loaded
Retention Cips

Rotor Blades

Scope

The scope of this project is the development of a
working prototype system, that acts as proof of
concept. Due to lower budget constraints this
project will culminate as a Technological

demonstration in a laboratory environment. :
i Project Management

Project Timeline

Gantt Chart showing Time Management across the various stages of
design and assembly of a rapidly interchangeable payload interface
solution

With further funding this system could be trialled on
aflying Unmanned Aerial Vehicle in controlled
airspace.

Proposed Solution

Develop a Rapidly Interchangeable Electronic
Payload Interface that is attached using a Quick
Release Mechanism. The UAS and detachable
modules circuits are joined using flat contact
terminals. This will require the use of various Buses
and Protocols such as 12C, UART and SPI; alongside
conventional LAS batterv management sustems.
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Flow chart showing the rotor blade
Safety Interlock during module change
over
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FUR Camera or
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Underslung Load
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protocol compatible +
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Product Design

Statement of Requirements (SoR)

Unit Cost — Does Not Exceed £5,000
Size — Compact Form Factor

Weight — Detachable payload weight and Unmanned Aerial System
combined below 25 kg, to be compliant as an A2 Category System

(81

Power — Modules operate at 7.4-17.6 V at 4-9 W from the
Unmanned Aerial Systems onboard Battery Management System
(BMS) [9]

Electronics — Universal Connection, that is compatible with UART,
12C and SPI protocols. UART — Universal Asynchronous Receiver-
Transmitter, 12C - Inter-Integrated Circuit ,SPI - Serial Peripheral
Inter

Ingress Protection — IP68 rated where Product has protection
against dust and continuous immersion in water [10]

Compliance & Legislation — with Civilian Aviation Authority and
Federal Aviation Authority Drone Policy and Design Requirements.
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Task 3: Project Reflection

Question 1
Unit 2 - Section 4: Creating Value - Project Reflection

By researching the development of modular and rapidly interchangeable payload interfaces for Unmanned Aerial Systems
for use in Fire-Fighting applications, | intend to develop new knowledge and skills, gaining a deeper understanding of micro-
peripherals, microcontroller circuitry and Unmanned Aerial System architecture.

This project could have a positive impact on society as the development of Unmanned Aerial System technology could
increase sustainability. The benefits of this technological advancement aligns closely with the United Nations agenda for
sustainability. This has 17 individual, yet interlinked themes [11]. For instance, by increasing the effectiveness of forest fire
management, we can reduce the negative impact of natural disasters. This technology could protects lives by limiting the
spread of fires and reducing the extent to which infrastructure is damaged. This aids towards the development goal of
building and maintaining resilient infrastructure and fostering sustainable industrialisation. From this, we may also be able
to better protect wildlife, agriculture and endangered species. Without sustaining farmland, we may not be able to achieve
the UN sustainable development goal of Zero Hunger. [11] Exploring nature promotes good health and wellbeing and is
known to help reduce anxiety and depression. As this is an issues that have prevalence throughout society; that impacted an
estimated 25% of young people in 2020, by preserving natural habitats we can have a positive societal contribution. [11]

Another way in which this project may have a positive societal impact it that it satisfies many of the practices and
philosophies of Nichiren Buddhism, explained by Tsunesaburo Makiguchi, a Japanese educator in value creation. [12] The
prevention of forest fires and maintenance of green expanses brings about good in society, and has the potential to
enhance the life of communities by preserving natural habitats; this brings about beauty, benefit and good in which are key
values in the system of value creation pedagogy. [12] This also appears valuable when compared to the Triple Bottom Line,
and metrics such as the Five Dimensions of value, that are Social, Influence, Economic, Harmony and Enjoyment Value. [13]

During this research into rapidly interchangeable payload interfaces for Unmanned Aerial Systems, | have identified a
selection of main risks and challenges. One of these risks is that of software failure. This is increasing significant as human
life may be dependent on this equipment. Therefore to mitigate the risk of bugs and software failure, a rigid Software
Assurance and Software release process should be in place. This would ensure that the user receives a product that is
extensively tested, and therefore is more trustworthy and assured as this would reduce the likihood of failure [14]. Use
disclaimers could also be enacted to ensure the user understands the risks of utilising the equipment, and has a detailed
understanding of its limitations.

Another challenge i the access to resources; as specific electronic components are hard come by due to semiconductor
shortage. To reduce/mitigate this risk we can identify multiple suppliers that can provide materials of similar quality and
specification; removing single point of failure, so development will not be stopped due to this. We could apply the method
of Risk Assessment Matrixes, to identify potential areas of concern, and place in measures to reduce, or better remove
these risk faces by this project. [14]
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© Check

Take a few moments to answer the following questions to help you
summarise what you have learnt in this section.

Question 1 of 4

Valuable resources that a good personal connection could bring
include (Choose the resources you think are applicable):

@ Leads and personal recommendations
@ Potential suppliers and customers

@ Financial resources

000

Correct!

Personal connections can play an
important role in the development of
ideas and the success of new ventures by
providing access to valuable resources
including:

= Leads and personal recommendations,
= Potential suppliers and customers,

= Financial resources.
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© Check

Question 2 of 4

What would the frequency of contact be in an 'Active Network'? (Select
one frequency of contact):

® Little/no contact
® Contact now and then
@ Regular or ongoing contact

@ Always contacting

000

3.1_ORG&scoid=117058&sesskey=jDoX2fquR28display=popup&mode=normal - Google Chrome

Correct!

In an active network, there is regular or
ongoing contact. You will usually have
spoken to those within the network over
the last six months. For example, a former
boss who has remained an informal
mentor and you talk every few months.
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© Check

Question 4 of 4 Correct!

What are the three qualities of a good network?

According to Willburn & Cullen (2014), the

© Open, Diverse, Shallow three qualities that make up a good
network are that they are:

@ Open, Diverse, Deep Open,
Diverse,
@ Closed, Diverse, Shallow
Deep.

@ Closed, Open, Deep

000
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@ You have completed Section 1!

You should now be able to demonstrate what a
personal contact network is and define what makes a
good network.

In your own time, analyse your own network. Try to
identify areas of your network that are active and
latent. How would you improve your network?
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@ You have completed Section 2!

You should now understand and be able to assess
the importance of stakeholders in developing your
idea.
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@ You have completed Section 3!

Now you have completed this resource, it is important
that you take some time to reflect on what you have
learnt in relation to the power of networks.

You should now be able to create a stakeholder map
for a specific project.

-
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v Unit 3 Topic 1 completea!

You should now:

* Be able to demonstrate what a personal contact network is
and define what makes a good network.

» Understand the importance of stakeholders in developing
your idea.

* Be able to create a stakeholder map for a specific project.

e

If you have taken notes using the in-
built notebook, you can now export
them.

Export my notes *

Here are listed the references that are
used in this topic.
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@ You have completed Section 1!

You should now be able to you will be able to
demonstrate an understanding the types of funding
available for enterprise and research projects, and
select appropriate sources of funding in relation to
requirements.
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© Check

Take a few moments to answer the following questions to help you
summarise what you have learnt in this section. Correct!

Question 1of 3
‘A benchmark is a standard, measure or

What is ‘Benchmarking’? point of reference which things can be
compared’ (Oxford English Dictionary,
2021).

@ A point that something can be compared to
@ Alimit point

© Something that cannot be changed

000
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© Check

Question 3 of 3

When looking at research, added value refers to what?

© Value for money of university fees
@ Time gained through studying

@ New knowledge and understanding of the subject being
researched

000

Correct!

When looking at research, added value
refers to the new knowledge and
understanding of the subject being
researched. This can be achieved through
benchmarking research and using the
current research to address any gaps by
adding new perspectives and insights.
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@ You have completed Section 2!

You should now understand and be able to show
knowledge and understanding of the concepts of
benchmarking and ‘value added'.
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@ You have completed Section 3!

Now you have completed this resource, it is important
that you take some time to reflect on what you have
learnt in relation to acquiring funding.

You should now be able to create a contemporary
funding campaign for a new venture.
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v Unit 3 Topic 2 complete'!

You should now:

+ Be able to demonstrate an understanding the types of
funding available for enterprise and research projects, and
select appropriate sources of funding in relation to
requirements.

+ Be able to show knowledge and understanding of the
concepts of benchmarking and ‘value added'.

* Be able to create a contemporary funding campaign for a
new venture.

e

If you have taken notes using the in-
built notebook, you can now export
them.

Export my notes *

Here are listed the references that are
used in this topic.
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@ You have completed Section 1!

Upon completion of this sub-section, you should be
able to demonstrate the use of storytelling to frame
an idea and as a persuasive communication tool.
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© Check

What is one of the benefits of self-confidence? Correct!

One of the benefits of self-confidence
- is resilience - the improved ability to
© Resilience ‘bounce back’ from challenges and

failures.
© Heightened ego

@ Behaviour problems
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© Check

What do authentic leaders have?

@ The ability to recall information
@ Purpose

@ Behaviour problems

Correct!

According to Northouse (2017)
authentic leaders have a sense of
purpose, knowing what they are about
and where they are headed. Purpose
manifests itself as passion.
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@ You have completed Section 2!

You should now demonstrate an understanding of
the importance of self-confidence and authenticity
when presenting your idea, concept or product.
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@ You have completed Section 3!

Upon completion of this section, you should be able
to utilise competent presentation skills to
communicate or pitch your concepts, ideas or
products.
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v Unit 3 Topic 3 complete'!

You should now:

» Understand how the use of storytelling can frame an idea
and as a persuasive communication tool.

» Implement tools to improve self-confidence and
authenticity, especially when presenting your idea, concept
or product.

+ Be able to communicate or pitch your concepts, ideas or
products (with some practice).

e

If you have taken notes using the in-
built notebook, you can now export
them.

Export my notes *

Here are listed the references that are
used in this topic.
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Take a few moments to complete this activity, which will help you
summarise what you have learnt in this section.

Question 1of 3

What is prototyping?

© Aprocess for narrowing focus to a specific, meaningful
challenge

© Allowing an authentic audience to interact with your
proposed solution

@ An experimental process of implementing ideas into tangible
forms

000
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Correct!

Prototyping is an experimental process of
implementing ideas into tangible forms. To
research, these tangible forms could come
in the shape of questions, presentations
and discussions.
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® Check

Question 2 of 3

What does feed forward mean?

@ Looking at what we could be doing next

© Looking back at what you have done

Correct!

Being able to feed forward is a core skill we
all need to develop. Traditionally, feedback
is viewed as an uncomfortable process. One
way of moving the discomfort of the idea of
feedback is to remove the rear-view idea of
looking back at what we have done and
instead frame the experience as one that
looks forward to what we can be doing
next.
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® Check

Question 3 of 3

Why do we test? Select which reasons you think apply.

@ Testing your ideas can move you beyond the ‘thinking
without limits’ creative phase and determine which of your
ideas is likely to gain attention

@ The more flexibility there is for optimising your initial idea

@ Testing your ideas can allow you to keep on target and steer
clear of bad decisions

000

Not quite...

Testing your ideas can move you
beyond the ‘thinking without limits’
creative phase, help you determine
which of your ideas is likely to gain
attention, provide more flexibility for
optimising your initial idea to develop
an idea that is truly beneficial, and
regular testing can help you to find the
strongest option to take forward and
improve underperforming concepts.
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@ You have completed Section 1!

You should now be able to demonstrate an
understanding of the key stages of prototyping and
the process of testing.
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Take a few moments to complete this activity, which will help you
summarise what you have learnt in this section.

Question 1 of 4

Producing a piece of work that looks and operates close to the finished
article is:

@ High-fidelity testing

© Low-fidelity testing

2_5.1.3.4 ORGEscoid=11711&sesskey=jDoX2fquR28display=popup&mode=normal - Google Chrome

Correct!

High fidelity prototyping is producing a
piece of work that looks and operates
close to the finished article. Getting to this
point allows users to interact with the idea
or product in much the same way as the
finished article.
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Question 2 of 4

Producing a rough representation of ideas and concepts that help us
validate our direction is:

© High-fidelity testing

©@ Low-fidelity testing

2_5.1.3.4 ORGEscoid=11711&sesskey=jDoX2fquR28display=popup&mode=normal - Google Chrome

Correct!

Low-fidelity prototypes are rough
representations of ideas and concepts
that help us validate our direction. This
approach facilitates the adding of value
from the outset and engages with those
who have an interest in our project
throughout.
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@ You have completed Section 2!

Now you have completed this resource, it is
important that you take some time to reflect on what
you have learnt in relation to testing your ideas and
getting feedback.

You should have a deeper understanding of
developing ideas and be able to apply this to your
own work.
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v Unit 3 Topic 4 completet’l!

You should now: If you have taken notes using the in-

+ Be able to demonstrate an understanding of the key stages built notebook, you can now export
of prototyping and the process of testing. ey

* Be able to demonstrate an understanding of agile

methodologies and identify prototyping techniques and

their value.

* Have a deeper understanding of developing ideas and apply

this to your own work. Here are listed the references that are

used in this topic.

Back
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© Check

Question 1 of 2

Would a survey of 300 students, chosen at random, from your
university and asking them the question: “On a scale from 1-5, how
satisfied are you with your professors?” be a good sample?
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Correct!

The survey has been conducted at random
to avoid any bias. The survey will of course
have some bias as it is a sample of the
entire university, but it has mitigated this by
randomising the trial.
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© Check

Question 2 of 2

Could research of the recovery of people from Covid living on the island of
Jersey be used be applied to people living in the city of New Delhi, India?

Q VYes
 No

@ Itdepends

=X X

Correct!

It depends. Do you think that the people
living in Jersey are comparable to the
people who live in New Dehli? If yes then
the research is valid, if not then the
research should not be used in the New
Delhi context.
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@ You have completed Section 1!

You should now be able to imply a numerical

precision to arguments in a casual way that brings a
lack of precision to our work.
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@ You have completed Section 2!

You should be able to analyse data using different

examples of graphs and charts and present data
using a variety of methods.





image36.png
N moodle.uwtsd.ac.uk/mod/scorm/player.phpa=53748currentorg=GAMs2022_5.1.4.1 ORG&scoid=117218sesskey=jDoX2fquR2&display=popup&mode=normal - Google Chrome

@& moodle.uwtsd.ac.uk;

@ You have completed Section 3!

Now you have completed this resource, it is
important that you take some time to reflect on what
you have learnt in relation to statistical analysis.

You should now have a deeper understanding of
creating charts that communicate in the best way
possible.

ey -
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v Unit 4 Topic 1 completea!

You should now: If you have taken notes using the in-

+ Be able to imply a numerical precision to arguments in a built notebook, you can now export
casual way that brings a lack of precision to our work. =

+ Be able to analyse data using different examples of graphs

and charts and present data using a variety of methods.

+ Have a deeper understanding of creating charts that
communicate in the best way possible.

Here are listed the references that are
used in this topic.

Back
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@ You have completed Section 1!

You should now have gained the knowledge of how
to organise qualitative data ready for analysis.
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Correct!

© Check

You selected the correct responses.
Question 1 of 1

Familiarising yourself with the data

Generating initial codes

Identifying themes

Reviewing the themes

Giving your themes a name

Writing about your themes
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@ You have completed Section 2!

You should now be able to figure out the techniques to
identify patterns and themes in your data.
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@ You have completed Section 3!

You should now have demonstrated an
understanding of the use of Excel as a qualitative
analysis software.
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v Unit 4 Topic 2 complete'!

You should now:

» Have demonstrated knowledge and understanding of how to
organise qualitative data ready for analysis.

+ Have figured out some techniques to identify patterns and
themes in your data.

+ Have improved the understanding of the use of Excel as a
qualitative analysis software.

e

WGXpateC8&display=popup&made=normal - Google Chrome

If you have taken notes using the in-
built notebook, you can now export
them.

Export my notes *

Here are listed the references that are
used in this topic.
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® You have completed Section 1!

Upon completion of this section, you should
recognise failure is a mechanism for learning.
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®@ You have completed Section 2!

Upon completion of this section, you should be able
to identify the link between success and wellbeing,

often distilled into the popular saying of ‘winning at
life".
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® You have completed Section 3!

Now you have completed this resource, it is
important that you take some time to reflect on what
you have learnt in relation to organising and
analysing qualitative data.

You should now be able to understand the concept of
success from different perspectives.
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v Unit 4 Topic3 completea

You should now: If you have taken notes using the in-

« Recognise that failure is a mechanism for learning. b:”t notebook, you can now export
them.
« Identify the link between success and wellbeing.

+ Recognise the concept of success from different
. Export my notes #
perspectives.

Here are listed the references that are
used in this topic.

Back
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@ You have completed Section 1!

You should now have recognised some techniques
that you can use to improve your learning.

y 2

,‘rri’
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@ You have completed Section 2!

You should now have identified the things in your
project that you care about which are important
enough to showcase to others.
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@ You have completed Section 3!

You should now have acquired some skills that you

can apply to create a poster illustrating your
research.
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v Unit 4 Topic 4 completea!

You should now:

+ Have recognised some techniques that you can use to improve
your learning.

+ Have identified the things in your project that you care about
which are important enough to showcase to others.

+ Have acquired some skills that you can apply to create a poster
illustrating your research.

e

4 ORGRscoid=117278sesskey=eWGXpdteCB&display=popup&mode=normal - Google Chrome

If you have taken notes using the in-
built notebook, you can now export
them.

Export my notes *

Here are listed the references that are
used in this topic.
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Task 1: What's the Verdict

Question 1
Unit 4 Section 1:

's All In The Numbers

Quantitative analysis can be described as the investigation of an event or situation, in which involves the collection and analysis of
numerical data. This can be conducted using methods such as statistical modelling. [1] We can apply a variety of quantitative analysis
methods to this research topic; these being Experimental Methods where we conduct trials and laboratory tests of a system enabling us
to take measurements; and assess performance though Observation. Surveys can be used to produce numerical data outputs and
Secondary Research can be conducted to identify information collected for other applications, that is applicable to my project area. [2]

I have used an Microsoft Excel spreadsheet to handle the Quantitative data from my survey. [3] This enables me to present the data in a
visual manner, and conduct basic analysis. This is shown by Figure 1.

2. What Unmanned Aerial Systems (i any) do you 5. What would you be willing to pay for a versatile Unmanned Aerial
currently use for Fire Fighting Applications? System that can be used for multiple Fire Fighting disciplines?

R R )
GG S ST
S
LR
i ned AerialSystems increase your
capabilty and effectiveniess when respondin to Fires? I I I
o o

ves No Maybe £500-£1999  £2000-£4999  £5000-£3999 £10000-£199%9 £2000-£299%9  £30000+

Figure 1 - Quantitative Analysis in Excel

Figure 1 shows that a variety of Unmanned Aerial Systems (UAS) are currently used for Fire Fighting applications. The main identified
brand was that of DJI, while others used alternative options that were not listed such as Custom Built systems. From our quantitative
data, it shows that 100% of the people responding to the survey believe that using Unmanned Aerial Systems will increase capability
and effectiveness when responding to fires. However, it should be noted that the significance and validity of these outcomes s limited
by the small sample size of the survey. This research would benefit from an increase sample size. By increasing sample size, we may
obtain more applicable data for the price range people are willing to pay for a versatile Unmanned Aerial System for multiple Fire
Fighting disciplines.




