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EXCLUSIVE SUMMARY

This master graduation project explores
the possibilities for enhancing passenger’s
in-flight sleep experience during different
stages in an economic class in a long-haul
flight. The main purpose of this project is to
get deeper understanding of sleep in cabin
from passenger’'s perspective, and try to use
interactive design help them throughout the
flight journey. This thesis project consists of
five phases, context exploration, research,
project redefinition, conceptualisation and
verification.

Discover

Most research activities were executed in
the first two phases. During the context
exploration phase, the goal is to gain basic
knowledge and comprehensive information in
aviation field, including the market trend, the
stakeholders, and the contextual constraints.
Therefore, the scope is relatively broad and
literature research is the main method.

After that, the research scope was gradually
narrowed down based on the findings from
the previous research, and the focus now is
on long-haul flight passengers and sleep in
various environment. Through desk research,
several theory models were analysed. In
order to gather opinion from different types
of passengers, several user-centred methods
were also used, like co-creation, online survey,
field research. The insights from this phase
benefit the next phases as solid evidence.

Define

Combining insights gathered from these
research activities, a concrete project
definition was obtained. The design goal is

“to make passengers who want to have
a nice sleep feel more in control during
different phases in long-haul flights”.
An interaction vision was also defined as
“being in control”.
Additionally, the specific requirements were
listed as the evaluation criteria of concepts.

Develop

In conceptualization stage, several rounds of
ideation were performed to generate initial
concepts. According to the requirements and
the difficulty of the implement, one concept
was chosen for further development. Then a
low-fidelity wireframe was used to fast-iterate
the concepts by walkthrough.

Deliver

The final concept was then concluded in
the final phase of verification. The digitally
interactive prototype was built for evaluation
of the effectiveness and usability. The
evaluation results were analysed to see
whether the final design meets the design
goal and how participants experience the
design. Due to the restriction of the social
distance policy, most offline activities were
prohibited, more than half of the evaluation
tests were done via internet.

The future recommendation has also been
proposed in the last stage. The design of
phone application could be the starting point
for the future development of the digital
platform, connecting different journey phases
for passengers. And the improvement on in-
flight entertainment system might also be
applied in the near future.
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INTRODUCTION

Assignment

This initial assignment is based on the interior
design of the Flying-V, which is an innovative
energy-efficient airplane for long-distance
trip, first proposed by TU Berlin student J.
Benad in 2015. The spectacular V-shape
was integrated with passenger cabin, cargo
hold and the fuel tanks in the wings, with
the same carries as the Airbus A350, but
20% less fuel required for the same distance
(Faggiano et al.,, 2017). An experimental cabin
was designed and built in Industrial Design
Faculty, focusing on improving passenger
experience. This assignment is on creating a
user-friendly sleep journey for economy class
passenger (ECP) in the Flying-V, which is
planned to fly in 2040-2050.

Travel Market

(travel destination, purpose, etc.)

Personal factors
(habit, experience, preference,
etc)

Customer concerns

Passive factors
(guidance, etc.)

Booking system
(market strategy, etc.)

o R

—

Plan and expectation Booking

(other airline companies, third-
party platform, promotion, etc.)

(price, flight time, airplane, etc.)

Project Objective

The way of travelling by air is changing. It has
been affordable for more people to take LHF
for cross continental travel. Additionally, the
technologies make it possible to fly longer
and more sustainable than ever. Some routes
offering travelers non-stop flights in aircrafts
configured especially for flying times of
18, or even 19 hours. The question is: how
to provide better in-flight sleep experience
when passengers prize the convenience of
a nonstop route, instead of putting up with
diabolically long flight times?

Sleeping is one of the highest performed
activities inside an airplane during LHF, but
scored lowest on comfort (Bouwens, 2018).
A lot of academic research has been done to

}

M
Surrounding factors @
(other passengers, etc.)

Personal factors
(habit/personal preference, etc.)

ENVIRONMENT
FACTORS

)
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Constraint
(facility, service, etc.)
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In-flight experience
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COMPANY
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improve the seat in the aircraft, but the other
relevant aspects that also influence sleeping
have drawn little attention. To increase
passenger's sleeping comfort in the cabin, it
is necessary to take all influential factors into
account, like ergonomics, psychology and
service design. To fit the vision of the Flying-V,
a satisfying sleep journey should be provided
by supporting system.

During these four months, the current
situation as well as multiple types of
passenger's journey in various contexts has
be analysed, for developing design concepts
for the digital platform to facilitate a good
sleep. The passenger journey consists of
separate phases, from before boarding, in-
flight, to landing . The main purpose of this
project is to explore the factors related to
the passenger’s in-flight sleep experience,
and the design possibility to enhance the
comfort throughout the whole customer
journey (Figure 2).

Supervisory Team

Peter Vink, Professor of Applied Ergonomics
and Design, is working on the oval shaped
cabin, and offered me this assignment brief
as the starting point. Then | assembled
the supervisory team with postdoctoral
researcher Dr. Haian Xue, who is experienced
in human well-being design and mood
experience.

Personal Motivation

My interest and passion is on user experience
(UX) design, which has grown through the
Master Design for Interaction courses and
previous projects, like the course Design for
Emotion and UX redesign for IKEA Delft self-
scan check-outs. Therefore, this assignment
provoked my interest and offered me the
opportunity to work on design for comfort
under guidance by the supervisory team.



Conte oration

Introduction

This chapter will explore the context of this graduation assignment
by looking into literature and relevant information. It consists of
several sections analysising different subjects of the background
and environment. Then a summary of the context will be served as
fundamental undertanding from a macroscopic perspective. This
benefits the in-depth research and ideation phases, and help make
decision on conceptualisation phase.
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1.1 Trend of Long-Haul Low-

Cost Flight

Under the influence of the rapid development
of public transportation, passengers have
more options on short-distance trip with
lower expense, like high-speed rail. But for
the long-distance trip, travelling by air is still
the dominant option. In the recent years,
there is a boom in long-hual low-cost flights
from airlines like Norwegian, easyJet, AirAsia
X and Eurowings, which indicates the trend
of the travelers' preferences in the next few
decades.

The long-haul low-cost model has been
iterated for a decade, but the size of the
market has just recently become significant,
especially the intercontinental flight routes
in Asian and Australian markets (Centre for
Aviation-CAPA, 2017).

“The long-haul low-cost sector will likely again
double in size over the next two years and
surpass a 1% share of global capacity.”

- CAPA, 2019
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On the one hand, it made the flight relatively
affordable and expanded the market, so
more passengers can enjoy flying. However,
on the other hand, in order to control the
cost as well as improve the satisfaction of
passengers, there are many challenges need
more attention. Especially these ECP care
more about cost-efficiency instead of luxury
service and facility. Airlines also adjusting
their marketing strategies, gradually transfer
their focus to premium economy class in LHF,
which usually provides bigger leg room, wider
seat and better service with only slightly
higher price than EC.

These changes have indicated the growing
demand of in-flight comfort with high cost-
performance. There is huge potential to
make improvement from service and system
design, highly depending on the airlines.
However, there is no universal criteria or
standard yet, which means it is difficult for
passengers to choose flights and evaluate
their flight experiences.

From To Alrlines Time

[ Singapore Newark sogaeme O 18h 45m

& Auckland Doha QATAR % 18h 30m

_'_ - @ Houston Sydney uniTes 8 17h 30m
; Perth London-Heathrow NacanTas 17h 20m

@ LosAngeles Singapare urniTeo 17h 20m
o= @ Auckland Dubsi o 17h 15m
@ San Francisco Singapore  umiTeo B SHARE 17h 05m

\ @® LosAngeles Jeddah T Loacut s 16h 55m
@ Johannesburg Atlanta ADELTA 16h 40m

i Abu Dhabi Los Angeles (_,:.',“_“,'i'\f_, 16h 30m

Figure 3. The world's longest non-stop flights (Statista Charts, 2019)
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1.2 Challenge and Restriction
from Stakeholders

To answer the question “how to provide better
in-flight sleep experience during around ten
hours in the cabin with an affordable price?”,
it is necessary to find a balanced point in the
complex aviation system, as well as balance
different interests of stakeholders.

First is the passenger, who has limited space
to sit and stretch the body in an enclosed
public space for several hours, suffering from
unstable environment (e.qg., pressure, light,
humidity, noise). Therefore, the comfort of the
cabin experience is one of the most important
requirements from passenger's perspective.

However, their desire to the highest cost
performance has conflict with the airline
company, which is mostly driven by market
and revenue. In order to maximise the
passenger capacity, the living space is
compressed as much as possible, which
constrain the adjustability of the seats.
What is worse, there is hardly any direct
communication between passengers and
airlines. Most interaction is based on the
digital platform (e.g. online booking system),
air crew and ground crew. These also increase
the boundaries between these two major
stakeholders, leading to misunderstanding
from each other.

Furthermore, everything in the cabin has to
meet the strict requirements of safety, which
means neglecting the efficiency, aesthetics,
and comfort in some extent. It is necessary
for government, reqgulator, airline and the
manufacturer to share the great responsibility.
Additionally, the service supplier like airport,
travel agents, air navigation service suppliers
also play an important role in this system.

ploratiod |

Under the current circumstance, travelers
have little possibility to participate in the
system from the start, and are always
passively put at the end of chain. Therefore,
most people who don't fly frequently are
suffering from the unbalanced situation
without much support.

The complexity in the aviation industry largely
comes from understanding the services,
which bind the providers into operating
in tightly set boundaries (Reaktor, 2018).
To conclude, it would be rather difficult to
implement changes without accounting for
the interests of all involved stakeholders,
or only focusing on optimise individual
components.

Government/
Authority

Service
Supplier

Figure 4. Skateholders in passenger-centred
aviation service



For a user-centered designer, it is crucial to
pay close attention to the activities performed
by passengers. More than half of passengers
would like to have a nice sleep or rest during
the air journey, but some researchers found
that sleeping during the cruise flight was
one of the most negative activities in a LHF
(Bouwens, et. al., 2017), influenced by all
aspects, including the cabin environment,
facilities, services, and passengers' physical
and psychological factors. Compared with
other public transportation, the following
factors are more pronounced.

Stiff Posture

When take approximately ten hours in
the LFH, mostly during the cruise flight,
passengers are locked without much
flexibility to do desired activities as usual. It
was shown that discomfort of passengers
increased over time when they keep the same
posture (Hiemstra-van Mastrigt, et. al., 2016;
Liu, et. al., 2019). But if providing larger seats
and increasing the seat pitch and leg room,
it means higher costs and fewer seats in the
cabin.

Even though airlines are trying to provide
better seats with higher supportability,
adjustability and affordance, the postures of
passengers are still limited, especially in EC.
Most passengers wouldn't notice they have
stayed the same posture for a long time until
they perceive the discomfort. Therefore, how
to motivate and guide passengers to change
the fixed posture for comfort in the cabin
need more exploration.

Jet lag

Compared with other long-distance
transportation, jet lag is an critical issue for
bad sleep. In general, the internal body clock
controls the sleep and wake-up circadian
rhythm by received light through eyes.
However, the natural adjustment speed does
not keep up with the airplane, where sunlight
is replaced by artificial light at most duration.
After a flight of more than ten hours to reach
the destination, passengers are often unable
to sleep or unable to wake up when they
should be, feeling tired and weak during the
day, difficult to concentrate (Sack, 2009).
Although several management strategies
seem to offer slight benefits, like using cool
color lighting systems, and turning off most
light during the cruise flight, there are no
effective treatments to solve the problem.

Climate

Additionally, the climate in the cabin is
oppressive and the direct factor causing
uncomfortable sleep. The air pressure is
similar to that atop a 2.4km mountain,
where the relatively lower pressure makes
oxygen levels in the blood decrease, as
a result it is easy for passengers to be at
health risks (Carvalho & Poirier, 2009).
Also, relative humidity of the aircraft cabin
dropped to levels below 10%, which leads
to the rapidly decreased skin hydration
and slowly decreased body hydration
(Guéhenneux, 2012). It has also been proved
that dehydration reduces the production of
melatonin, which is the key to the effective
sleep.



Uncontrollable
climate

Turbine noise
Limited space

Turbulence

Figure 5. Influential factors contribute to discomfort in EC of LHF

According to Bouwens and other researchers
in 2017, in-flight meals and snacks play
an important role to distract passenger’s
attention on the discomfort and anxiety of
insomnia. However, under the impact of
combination of background noise, low air
pressure and humidity, our senses of smell,
taste can be robbed, leaving bland food and
drink (Burdack-Freitag, 2011).

Emotion

Furthermore, the environment also influences
passenger's mental health. According to a
customer survey conducted by the Gatwick
Airport in London in 2017, passenger's
negative emotions tend to be more frequently
triggered during LHF. Researchers also found
that hypoxia and dry air are environmental
triggers of increased anxiety level and slightly
impaired human cognitive function (Xu, et.
al., 2014, Sracic, et. al., 2014, Mindel, et. al.,
2015).

Conclusion

All these factors contribute to the physical
discomfort, and further lead to the inadequate
sleep, either in duration, continuity, or
quality (see Figure 5). Palme and Alfano
(2017) suggested that inadequate sleep is
a direct cause of greater negative emotions,
less positive emotions, and has negatively
impact at the emotion regulation process.
This might explain why there are endless
complains towards in-flight sleep experience
from passengers, although most of them
have been provided passionate and patient
onboard service. All of these demands are
interdependent and may be complementary
or conflicting. Therefore, it is essential to
reach a balanced state in LFH. There are
still many efforts designers can do for the
improvement, especially from passenger's
view.
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In the competitive market, more and more
airline companies are focusing on improving
in-flight experience for ECP. Compared with
more advanced services and hardware
facilities in first class and business class, it
is more challenging to provide satisfactory
experience in EC where the resources are
relatively insufficient.

1.4.1 Airbus-Airspace Cabin Vision 2030

The airspace cabin vision 2030 described
a customer-centric future flying experience
inspired by airlines technology companies,
and start-ups (see Figure 6).

This customer-centred vision suggests that
personalisation is a trend to achieve diversed
needs in a public space, where the private
choices might be restricted. Additionally,
the analysed data has huge impact on
improvement of well-being during the flight.
Furthermore, the seamless journey from
the airport to the cabin reduces the gap of
transition, increasing the convenience for
travelers.

Although many of the technologies are not
fully mature enough for practical application,
the vision provides much inspiration by
combining the customer’s needs and the
development of cutting-edge technology.

Figure 6. Customer-Centred flying experience in vision 2030 (personalised mode, health monitoring

data, sleep facility)

* It provides passengers more individual
choice and better cabin experience with cabin
layout optimised by artificial intelligence;

* The digital innovation will create a truly
unique space seamlessly blending engaging
ambiences with intuitive functionality;

« Tallor-made experience for family travel,
business travel, or relaxing travel. Personal
preference and data will be easily access and
applied for better mode setting;

» Smart material and big data combined to
deliver enriched services and a new level of
well-being while sitting and sleeping.

11

1.4.2 The Ultra-Long-Haul flight of
Qantas

Different from the typical flight, this 19-hours
flight from London to Sydney is a delivery
flight and a research flight, which spans 11
time zones and experiences two sunrises. The
aim of the research is to identify strategies
to reduce jet lag and promote inflight health.
Passengers were fitted with wearable
device technology to track movement and
light exposure. On the flight, there are three
strategies helping passengers perform better
sleep during the ultra-long cruise.



« The bright daylight was used to
maximise delay the body clock, and the low-
light artificial lighting system was used to
avoid advance;

* The special in-flight meals were prepared
to promote sleep or wake. For example, the
high-glycemic-index carbohydrate has effect
of shortening sleep onset (Afaghi, O'Connor &
Chow, 2007);

+ Small in-flight exercise was encouraged
to release physical and emotional tension
halfway through the flight. This also
contributes to a nice sleep or a quick snap.

1.4.3 Current In-Flight Sleep Promotion

Calm ambience (Finnair)

Finnair provides large panoramic view
windows, letting natural light flow into the
cabin. This could help passengers get used
to the local time at the destination. The body
clock would be adjusted by perceiving the
sunlight.

In addition, the latest LED lighting technology
can emit a colour range of up to 16.8 million
different colours. The lighting and colours
can be customised to fit the time of day,

] 1 1
. Low Light
&,

Meal - promote sleep

avoid advance

Figure 7.
research flight (light, food, exercise)

In the research flight, these strategies got
much positive feedback from participants,
including air crew and passengers.
Additionally, changing cabin temperature and
meditation also plays key roles according
to the research results. In the future, the
detected data, like polysomnography and
melatonin from flight crew and pilots would
be further analysed and might be applied.

&

] t 1

Bright Light - moximize delay

Meal - promote wake

Strategies to reduce negative impact from jet lag in the ultra-long-haul flight of Qantas

destination or season. The cold-coloured light
on the ceiling is used before sleep time (see
Figure 8), following by very low light. And the
warm colour, like orange and pink is used to
formulate sunrise, helping passengers wake
up before landing.

12



Figure 8. Ambient lighting system in the
cabin designed by Finnair Airline

Well-being audio and TV (Lufthansa)

Addition to the movies, games, and music
provided in in-flight-entertainment, there are
also multimedia enhancing in-cabin well-
being. There are different kinds of well-being
TV programmes, including Space to Relax,
Guided Meditation for Peaceful In-flight Sleep,
ranging from 13 minutes to half an hour.
Guided meditation with soft music is believed
help people be less in our head and more
aware of the present moment, then easily fall
asleep.

Figure 9. Meditation for in-cabin well-being
provided by Lufthansa Airline

13



After proposed by Justus Benad at DLRK
(Deutscher Luft- und Raumfahrt Kongress)
2015 in Rostock, the Flying-V has drawn a
lot of attention from academics, medias,
manufacture industries and airline
companies. Addition to the technology of
aircraft structure, aerodynamics shape,
and fuel versus electric propulsion, the
Flying-V also provides researchers a unique
opportunity to improve passenger experience
in aircraft, from the seating layout in the
wings, to the design of the seats and in-flight
service.

Figure 10. Rendering model illustration of the
Flying-V

The current mockup of Flying-V's interior
displays an integration of multiple concepts
by design students, based on TU Delft's
scientific research so far. In order to maximise
the efficiency gain the new aircraft shape
provides, everything should be designed as
lightweight as possible with special structure
and material. Mentioned in the section 1.1, the
number of ECP taking LHF is growing rapidly.
Compared with Airbus 350, the Flying-V
carries about the same number of passengers
- 314 in the standard configuration.

To enhance comfort of different types of
passengers, including family type, single
type, their requirements are also taken
into account. The Flying-V pioneers four
innovations, including group spaces,
staggered seats, sleep bed, and chaise longue
(Vink et. al., 2020). Also more activities,
like sleeping and leaning, are allowed to
performed freely in certain areas.

However, there is no specific supporting
service or system in the cabin yet. So, it is
important to take these into account along
with the facility design. This assignment
would be developed based on the current
interior design (see Figure 11), and focusing
on the supporting service, fitting the high-
efficiency principle of the Flying-V. The target
groups are all passengers in the EC, with
more attention to people who sit in private
seat, because they have the same need
for comfortable sleep, but less flexibility to
perform.

14



Flat Beds
3-berth module, space-efficiently convertible to
S bench for take-aff and landing.

Private Seats
For seclusion and relaxation.
Staggered for more shoulder
and leg space.

Group Seats
Facing 2-seaters around a-
flip-up table. ¥

Lounge Seats
's to take diferent postures for
asks. Living space is increased by
ceiling-mounting every other seat row.

Figure 11. Four types of innovative seats in the Flying-V (Retrieved from: https.//www.tudelft.nl/en/
ae/flying-v/cabin/)
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In this project, the scenario for Flying-V is
developed for the EC in a LHF in 2040-2050.
The marketing trends show that there will
be more customers valuing the convenience
from LHF and the comfortable service at
a reasonable price. Among different types
travelers in the Flying-V cabin, passengers
who sit in staggered private seat are main
target group, who needs more support from
the interactive design.

As mentioned in section 1.2, there are several
challenges to deal with for better in-cabin
sleep experience, like the limited resources,
conflicts among stakeholders, and harsh
environment. Therefore, it should be kept in
mind that a designer needs a holistic view
to understand the problem, instead of be
immersed in one particular role.

As a design student, | have the responsibility
to address the passenger’s requirement and
their deeper needs, as well as those from
other stakeholders. Only in this way can |
find the breakthrough point and the pivotal
problem in the complicated context. It is also
challenging for me to design something that
might take place in an innovative aircraft.
However, these could also be regarded as
new design opportunities for idea generation
or evaluation standards in the design phases.
Therefore, in the next chapter, in-depth
user research will be done in order to gain
morevaluable insights.

16



Use search

Introduction

The last chapter has explained the complexity of the context from a
macroscopic level. Thus, the exploration was started within a quite
broad scope. In this chapter, in-depth research work from passenger’s
perspective has been done. | will explain the research questions followed
with various user-centred approach, including literature research, field
research, co-creation, and online survey, then present the results and
discussion. Also, some insights will be concluded as the supporting
argument for the next step, to refine the project with a concrete design
brief.
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2.1 Scope and Approach

In order to have a holistic perspective of the
project, | tried to deconstruct “in-flight sleep”
from two dimensions. Firstly, zoom out the
cabin to compare the “in-flight” sleep with
other in-flight activities, like watching IFE,
eating, reading. Secondly, focus on the “sleep”,
compared with sleep in transit, like railway,
ship, bus, waiting hall, as well as in a normal
private space. Since a lot of studies have
been done in this field, the literature review
was used as the main research method for
the comparison.

After that, | zoomed in on the user journey
of in-flight sleep to verify if there is a pattern
for passengers. In the untrodden tract, there
is hardly any academic resource. To fill the
blank, | hosted a co-creation session to draw
a journey map for the in-flight sleep, then
designed a online survey to test the result
in wider range for verification. Additionally, |
interviewed several groups of passengers in
the real context for more specific information.
In the end, these gathered data pieced
the whole picture of in-flight journey from
passenger's perspective with solid evidence.

Based on the preliminary results, further
interpretation was developed from human
fundamental needs, linked with in-cabin
comfort model described by Dumur, Barnard
and Boy (2004). Compared with the physical
elements, the experience elements like
security, privacy, inspired me with more
design opportunities. As a design project for
the future, | also did market research from
airline companies, manufacture industries to
see the latest trends.

Through these approaches, | found lots of
insights, which serve as foundation helping
me find the accurate entry point to formulate
the design goal, and related interaction vision.

19
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2.5 Needs of passe

Figure 12. Scope and approach of user research
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2.2 In-Flight Comfort Model

RQ 1: What is the general comfort level
in the cabin perceived by passengers?

Artefact-User-Task-Organisational
Environment Pyramid

In section 1.3, unsatisfactory cabin
environment and how it effects on
passenger's sleep have been discussed, like
dry and cold air, lighting system, engine noise.
In this section, more comprehensive results
of literature research on in-flight comfort
would be shown.

First of all, several in-flight comfort models
have been proposed, complementing each
other and showing a relatively complete
picture.

Macroscopically speaking, there are four
elements decomposed from the passenger’s
situation in the aviation, including artefact,
user, task, and organisational environment
(Boy, 1998). The A-U-T-O pyramid model
shows the basic relation among these four
elements:

Task

(1) Artefact;

(2) User;

(3) Task;

(4) Organisational environment;

which are all interconnected to form a
harmonious in-cabin experience. It means
no matter which one is changed, the
consequences would appear on the other
elements, further influence the whole to
maintain a balance. When decompose the
model, there are four design principles (in the
triangles) for in-flight comfort (Dumur, et. al.,
2004):

(1) Affordance;

(2) Situational awareness;

(3) Individualisation and customisation;
(4) Variability and flexibility.

The relationship of each element in the cabin
has been explained clearly in Figure 13&14.
These literature outcomes could be applied as
evaluation criteria to test the design whether
it reaches an overall equilibrium state or not.

Information
requirements and
technological

limitations

Organisational

Organisational environment

environment
Artefact
User User

Figure 13. Artefact-User-Task-Organisational
environment pyramid (Boy, 1998)

Figure 14. Four design principles in A-U-T-0O
Pyramid (Dumur, et.al., 2004)
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Artefact-User-Task-Organisational
Environment Pyramid

In another comfort model proposed by
Harshada and Mirabelle (2018), passenger
was put in the centre (see Figure 15). Instead
of taking user as a fixed element, they took
the dynamic situation into account, like the
personal travel context, and the interaction
with others. The time range was also
expanded due to the changing situation
and requirements of passenger throughout
different phases. Compared with the previous
one, this model emphasises the importance
of subjective experience from passengers, so
it might be more suitable for idea generation
and conceptualisation because of the wide
user-centred view.

Pre-flight
Environment

In-flight
Environment

Personal
Travel
Context

Interaction Current Current
with Others State Needs

\ /

Figure 15. Passenger-Centred comfort model
(Harshada and Mirabelle, 2018)

It Is also interesting to look into detailed
in-flight activities from passenger’s view.
The research of Bouwens, Tsay, and Vink
(2017) indicated that feeling boredom and
sleeping are most uncomfortable activities,
also the cruise period was regarded as the
most negative phase by participants. To be
more specific, sleep and boredom have the
lowest comfort scores among all activities
performed in flight. The paper also reported
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that food and drink service, watching IFE are
regarded as distraction from discomfort by
passengers. Some improvements have been
investigated or proven effective for in-cabin
comfort, like affective atmosphere, friendly
in-seat service, encouragement for body
movement, space optimisation (Lewis, et. al.,
2016; Lin, 2015; Chen, 2008).

Conclusion

The literature review above suggests a lot
of possibilities for in-cabin comfort design.
Especially for the user-centred design, not
only the physical facility needs improvement,
but there is also various interaction needs
to be further investigated in the dynamic
environment. The theoretical comfort models
(see Figure 15&16) provide comprehensive
understanding of the context and the
passengers. Also, in the next phases, these
models and principles would be served as
evaluation standard.

S,

2 The communlty _model

e R d

3. The healthy model
&

g J ,t-?

4. The aesthetic-economical model

Figure 16.
et.al.,, 2004)

In-cabin comfort models (Dumur,
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2.3 Sleep In Transit

RQ 2: How do passengers sleep on other
transportation?

Sleeper Berth in Other Transportation

It has to be admitted that sleep in transit is
a big challenge. Therefore, there are sleeper
berths designed on railway, bus, and cruise
ship for better sleep and rest, most of which
are provided on overnight trip (see Figure 17).

Figure 17. Sleeper berths on railway, bus and
cruise ship.

On railway
* Separate with seat carriage;
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* Private room with two layers of berths;
* Multi-functional and foldable berth;

On bus
*+ On top of seats;
* Only used in night period;
- Have safey issue and gradually be
replaced in some countries;

On cruise ship
« Similar layout and arrangement with
railway on small ship;
* Private room that is similar with hotel
room on cruise ship, and there are many
other activities allowed, services provides.

To conclude, the sleeper berths are used to lie
mostly used in night and have more function
during the day time. Although these help
passengers to sleep in the night on the travel
journey, it is difficult to take the advantages
from one to another without consideration
of the environment and qualities of each
transportation.

RQ 3: What are the differences between
sleeping on other transportation and
sleeping on an airplane?

Comparison and Evaluation of Sleep-
Related Benchmark

Compared with other public transportation,
flight is the fastest and probably one of the
most expensive choices, but the comfort
level sometimes is not matched with the
ticket price. Jet lag, limited living space, and
unstable environment all contribute the the
discomfort.

To understand the problem from a deeper




level, the comparison among different
transportation was done by 8 participants
who have relevant experiences. They were
asked to score sleeping related aspects
in different transportations, including bus,
railway, cruise ship and airplane. The scale
is from 1 to 10, and the average scores were
calculated by Microsoft Excel.

The results show that among various kinds
of transportation, sleep in aircraft is the
most negative experience, having the lowest
average score.

The most significant one is jet lag, because
the speed of flight is much faster than the
adjust speed of human beings. Compared
with noise from other transportation,
mechanical noise in airplane also got the
most negative score. The noise is mostly
from the turbofan engine and the airflow,

.

i

Man-made noise

Machenical
noise

, I
0

Jetlag

mBus ®Room in train Berth in train

Figure 18.

Mation sickness Disturbance of Private space Discomfort from Discomfort from
lighting

which has largest impact on passengers
sitting behind the wing and near the window.
The other annoying factors, including
insufficient privacy space, disruptive lighting
and slightly dehydrated cabin air, were also
scored relatively lower than in bus or railway.

According to the comparison in the bar chart,
there are many limitations objectively existed,
which are not easy to be improved, like jet
lag and engine noise. To deal with these
problems, passengers tend to look for direct
solution. For example, experienced traveler
would wear noise-canceling headphones to
block out the environment noise, and some of
them would take sleeping pills and melatonin
to reduce jet lag. But on the other side, there
are still many design opportunities behind
those limitations and challenges to improve
the current situation.

S

Hygiene

air humidity temperature

Seat in train Cruise ship % Airplane

Comparison and evaluation of sleep-related benchmark among different transportation
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2.4 In-Flight Sleep Journey

RQ 4: Is there any routine or pattern
for LHF passengers to perform sleep in
cabin?

RQ 5: How do they feel during the LHF
journey?

RQ 6: Why do they have these emotions
during the journey?

Generative Co-creation Session

To look for the answer, | did a co-creation
session first with 14 design students who
had relevant flying experiences . Standers
et al. (2008) described this method as an
effective tool to collaborate researcher,
designer, and user for insights generation. In
co-creation sessions, the common routine
of LHF passengers was captured, and the
future visions for inflight experience in were
clustered.

Figure 19. Generative co-creation session

After briefly introduced the background
information, participants were sensitized
with stimulated video and collages. Then
they were asked to draw and write down their
flying experience with an individual interview
explaining the in-depth information. Lastly,
a generative group discussion for better in-
flight experience was executed (Appendix A).
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Filled paper forms were gathered for
comparison, and collective patterns among
the 14 experience reports were identified.
A transcript from audio recording was
clustered by high-frequency words, and then
incorporated into four models for comfort in
cabin mentioned in Section 2.2.

The results of the co-creation session showed
that a complete sleep experience consists of
four stages, including preparation before the
flight, adaptation after boarding, cruise flight,
and refreshment before landing. The ideal
flight journey experience of participants were
further analysed for the deeper understanding
of their needs (in Section 2.5).

RQ 7: Are these findings applicable for
more LHF passengers?

RQ 8: Is there any other neglected factor
influences in-flight sleep?

Online Survey

After gaining the basic comprehension of
passenger journey, | designed an online survey
(questionnaire) to gather more quantitative
data from passengers of different ages, flight
purposes, and background (Appendix B).

The 215 complete answered questionnaires
were received via Microsoft Forms.




Some questions were only answered by
109 participants who have related LHF
experiences.

The results validated the common routine for
LHF concluded from the previous session.
More than half of passengers are trapped in
the state of being between asleep and awake
(see Figure 20). It means that they suffer
from keeping awake when they want to have
a good sleep.

It was also showed that disruption from
non-mechanical factors (e.g. broadcast,
neighbours noise, flight attendant service)
has the largest effect on being awake from

/

Figure 20.

oY%

) |

Figure 21.

[ A R S RS S & 3 B e D BN e o I (o)

Comfort

Hygiene
Figure 22.
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@ Keep asleep
@ Keep awake
@ Between asleep and awake

@ It depends

Neighbour (noise, make way for others)

Crew (food, drink, broadcast)

Cabin environment (temperature, light, engine noise)
Self-condition (physical and mental discomfort)

@ Others (can’t lay down, go to the bathroom)

sleep, following by the unsatisfactory cabin
environment (see Figure 21).

It is also interesting to see that there is a
significant difference of perception between
experienced and inexperienced passengers
(see Figure 22). Experienced passengers have
higher satisfaction levels, probably because
they have a better preparation (e.g. book the
preferred seats) and lower expectations.

Verifying the findings from Bouwens et al
(2018), the survey shows that the comfort of
seats is the factor most frequently mentioned
by experienced passengers. However, it is
possible that it is not the dominant reason for

7.3% (8/109)
14.7% (16/109)
65.1% (71/109)

12.8% (14/109)

In-flight state based on the previous long-haul flight experiences

10.1% (11/109)
34.9% (38/109)
25.7% (28/109)
20.2% (22/109)

9.2% (10/109)

Dominant reason for being awakened based on the previous long-haul flight experiences

. Experienced

. Inexperienced
Safety

Average expected comfort score of long-haul flights (t-test, p>0.05)
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being awaken, but might be the leading factor
to the physical discomfort or perhaps leading
to a potential physical complaint after the
sleep.

Passenger Journey Map

Based on the time frame of the in-flight
sleep journey, change of emotion during
separate phase was drew by participants in

the co-creation session. Also, the reasons
of these changes were further explained by
themselves. A mood waving line was fit by
connecting emotion peak points and turning
points.

A passenger journey map was concluded
after these research activities (see Figure 23).
The journey map suggests the qualitative
results of the changing emotion trend,

Phase Preparation before flight Adaption after boarding
Activity 1. Choose preferred airline&seat 1. Adjust the posture on the seat
2. Pack up the carry-on luggage 2. Unpack the carry-on luggage
- Digital devices (e.qg. kindle, iPad) - Change dresses
- Sleeping suit (e.g. earplugs, - Place stuff in order
slippers) 3. Watch IFE
- Food and drink
Emotion ,
Positive
Negative i i
i ;
Quote - Anticipate for a satisfied journey - Anticipate for a satisfied journey -
- New experience - Comfortable and secured after -
- Choose for preferred seats long-time waiting -
Pain point - Pack up luggage; - Adapt to the unfamiliar environm:

- Worried about uncertainty (e.q.
noise from kids, what to prepare);
- Overloaded information from

various App;

- Fatigue after long-time waiting;
- Curious but also confused about
upcoming journey;

Figure 23. Passenger journey map (activities performed, emotion trend, participant quotes and pain points
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instead of accurate quantitative statistics.
The negative experience mostly appears
during the cruise flight, which lasts six to
eight hours, more than half of the flying time.
This stage goes through a cycle of falling
asleep, waking up, and transition activities, so
many passengers would feel tired, annoyed,
impatient or frustrated. The other phases
are relatively satisfactory, because they are
relatively clearer about the upcoming stages,

which make passengers anticipate, and feel
relieved.

Addtionally, there are several pain points
concluded from the transcript. Even though
passengers are positive at the beginning and
the end, there are still problems need attention
during separate phases. For example, some
passengers are eager to contact with their
friends immediately after landing.

Cruise flight Refreshment before landing

Tired and sleepy -
Annoyed of narrow space
Impatient with broadcast

=N,

the

1. Transition activities
(e.g. music, movie, skin-care)

3. Awake v

- Check time and map

Go to the bathroom
Adjust posture on the seat
Look outside the window
- Eat/drink

2. Asleep

1

. Keep awake and refresh oneself
Change dresses
Wash and rinse
Eat/drink

2. Pack up stuff

No clear information about the time;
Embarrassed to disturb others;

No help to reduce discomfort of
keeping the same posture;

Not easy to have long-time sleeping;

during separate phases in a LHF sleep routine)
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v

- Relief finally to the end
- Look forward to the destination

Awkward and embarrassed to disturb others
Hesitate if it is good time to go to the bathroom
Discomfort of keeping one posture, bad environment
Disappointment of short and light sleeping

No feedback for the airline;

No self review on the trip;

Eager to connect with the outside world;
Hasty and hurried ending.
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2.5 Need of Passengers

RQ 9: What do passengers really need?

Ideal flight experience

In the co-creation session described above,
the question about the visions of future
flights was answered by all participants
individually. Then the results were gathered
and clustered into six categories (see Figure
24). These ideas towards a desirable LHF (not
necessarily including a better in-flight sleep)
reflect the current problems or neglected
requirements. Therefore, it is helpful to
understand passenger’'s fundamental needs
through analysing the results from a deeper
level.

aesthetic-economical model (see Section 2.2).

This model also covers both physical and
mental needs of most passengers during the
flight journey, not only for the individual, but
also taking the group travelers, like family, into
account.

RQ 10: What is the relationship between
these requirements and comfort model?

A close connection between this model and
the six categories of requirements was found
(see Figure 25). Some of them are overlapped,
complementary, or even conflict with each
other, so not all of these needs could be
satisfied at the same time by one solution.

Physical Comfort Isolated and private

Lounge chair

Soft cushion
More leg space

» Not be disturbed

(Curtain, board, helmet, rotating
seats, conveyer, etc.)

* Self-controlled temperature, light,

Less vibration (no airsickness) + Don't disturb others moisture
Lie flat « Self-service with less interaction « Self-controlled meal time
Flexible seats + Quiet and stable environment « Self-serviced catering

Can be selected/arranged in
advance
 Family area for children

O omed K ogmisea K Newbperience

Updated journey map

Availability of the bathroom

Time of catering service

Clear about if neighbor is awake
or needs to go out

« Information about the destination
* Environment of cabin (informed
before the flight)

« Spacious space for food/water
* Organized storage space
« Safety for belongings

« Theme flight

* Sleeping pill

« Separate cabin (gym, smoking
area, cinema, gaming, family area)

 Transparent cabin

* Immersive VR experience

Figure 24. Clustered ideal experiences from session transcript

Connection with In-cabin Comfort Model

Dumur, Barnard and Boy (2004) proposed
a model of in-cabin comfort, consisting of
four categories, the passenger bubble, the
community model, the healthy model and the
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Connection with Fundamental Human
Needs

Pieter Desmet and Steven Fokkinga developed
the typology of thirteen fundamental human
needs(2018). More than half of these




- Adih.
1. The passenger bubble

I__- ' ' Lig
X % ll| i "
#lsolated and private #Customised

A

3. The healthy model

#Physical Comfort #Informed

dha.

Autonomy:
flexible, initiate

Security: safe,
certain, confident

Fitness:
healthy, energetic

Physical comfort -

The passenger
. I » bubble
Isolated and private =

» New experience

B

2. The community model

&8 (.l

VR s |

4. The aesthetic-economical model
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#New Experience

Figure 25. Categories of requirements fitting in four in-cabin comfort models

The community

Customised model
Informed -
wld The healthy model
Organised
The aesthetic-
economical model

-
v

Figure 26. The links among ideal flight journey, in-cabin comfort model, related fundametal needs

fundamental needs are revealed in the vision,
including both physical and mental elements.
For instance, the requirement for informed
upcoming service shows the need for security,
the customised cabin climate shows the
need for autonomy. Three main needs were
generalised, autonomy for flexible choices,
security for a safe and certain environment,
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and fitness for a healthy condition. However,
what a designer should do is to find a relative
optimal solution, maximizing the advantages,
minimizing the conflicts.

Based on these findings, a detailed list of
requirement from LHF passengers is further
defined in the design brief (in Chapter 3).
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2.6 Sleep-Promotion

Application

RQ 11: How do people deal with
insomnia when they are at home?

RQ 12: Are these methods helpful?

Although the sleeping environment at home
is more stable and all kinds of conditions
can be adjusted based on personal habits,
many people still have problems to fall
asleep. Besides environmental factors,
insomnia often happens when people are
sick or stressful. To help people to relieve the
pressure from work and life, there are many
sleep-aid applications in mobile phones.

Diary Study

| chose four top ones from the most popular
sleep-aid app list in Google Play, and tried
to use them for two weeks and evaluate
the usability. In order to reduce individual
difference, the online comments for those
application were also used as preference and
secondary evidence.

During two-week trial of using these phone
applications, | personally got better sleep
during night and some good snaps after
lunch. What is more important for me is that |
am more informed and clearer about my sleep
qualities, length and deeper comprehension.

Analysis

These four apps have some overlapping
functions, like using relaxing music to create
suitable sleeping atmosphere, and setting
alarm in an elastic time range (see Figure 27).
Sleepa and Headspace are more like
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Application

Relax your mind with a
bedtime meditation

Analysis with sc
accelerometer;
Keep detailed s
generate daily s
Carefully select
Customisable

Bring great coll
sounds that ca
perfect relaxing

. a1arrr
Listen relaxing ¢

u Sleep Monitor

Figure 27. The comparison of four sleep-promotion ph




unction

breathe, stay calm,
onditions for a

eep by practicing
mindfulness.

und technology, or
eep statistics and
leep graphs;

ed alarm melodies;
ake-up window.

e mixed into the
ambiences;

one applications
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Particularity

v' Create the perfect atmosphere to relax

and sleep with sleep meditation music
and sleep stories;

Provide guided exercises to prepare
mind and body for various purposes.

" Long-term sleep tracker trends;
" Compare your sleep data to world

sleep statistics;

Sleep notes - see how events such as
drinking coffee, stress, working out, or
eating late affect your sleep quality.

your own favourite mixture;
ide community to share the mixed

mplified function and user
ace is user-friendly.

Inspiration

" For different users who are in various

environment, should provide more
options;
The guidance is helpful for users who

are not familiar with the application.

" Comparison with others is useful for

users to understand their own
condition;

" Keeping diary and notes for a long-

term provides personal review, which
Is helpful for self-reflection.




meditation guidance tools for relaxation, prove the effectiveness of each application by

Sleep Cycle and Sleep Monitor focus more this research method, their prevalence among
on the sleep with statistics and professional people reflects relatively positive influence.
suggestion.

To conclude, there are four main methods to
promote sleep provided by phone application:

1. Creating relaxing atmosphere (stories,
music, mixed sound);

2. Providing guidance (guided meditation,
movement and sports);

3. Providing information (monitor, analysis);

4. Doing long-term review (keep diary
to record daily habit, see how activities
influence sleep).

I've also gained valuable takeaways from
these applications.

1. For different users who are in various
environment, should provide more options
and personalised service;

2. The guidance is helpful for users as the
professional companion;

3. Community is important for users to get
more engagement, and comparison with
others is beneficial for users to understand
their own condition;

4. Keeping diary and notes for a long time
provides personal review, which is helpful
for self-reflection;

5. Encouraging users to understand the
statistic is more important than only
presenting the data.

Increasement in motivation and perceived
reward may lead to adequate sleep and
successful emotion regulation strategies
(Palme and Alfano, 2017). To a certain extent,
the usage could provide a psychological
implication. This might be one of the reasons
to get high scores in the app store.

Although, it is still difficult to compare and
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2.7 Multimedia as Sleep-Aid

Tool

RQ 13: Are these methods supported by
more academic evidence?

Getting inspiration from the last section, | find
that multimedia has great potential to help
people as sleep-aid tool.

Multimedia means a combination of different
content forms such as text, audio, images,
animations, video and interactive content. It
can be recorded, played, displayed, interacted
with or accessed by electronic devices.

Some scientists are doing related research
on the relationship between usage of various
media and sleep qualities. There is some
controversial arguments of the negative
influence on the sleep quality from digital
equipment. But it is very common for adults
and teenagers to use these media as a self-
treatment strategy for sleep difficulties based
on self-reported data (Eggermont and Van
den Bulck,2006; Exelmans, Liese & Van den
Bulck, 2016). Exelmans, Liese, and Jan Van
den Bulck (2016) did a survey with 844 adults
about their media habits and sleep behaviour.
A substantial proportion of the participants
were using books, television, music, Internet,
and video games before sleeping.

Considering the application scenarios in
the flight cabin, audio, animation, and video
are more suitable due to the space and
equipment limitations. So, I'll do literature
research on the promotion effect of these
multimedia contents separately.

2.7.1 Audio

Listening to music is a widely used tool to
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improve sleep. It has been suggested that
relaxing music can provide a low cost, non-
pharmaceutical, easy-operated option to
treat insomnia (Furihata, et al.,, 2011; Harmat,
Takéacs, & Bodizs, 2008). However, there
are various mechanism of explanation the
principles. An online survey showed a large
diversity within their responses of the musical
genres, chosen as the sleep promotion
(Trahan, et al.,, 2018). The main reason is to
change one's state of mind, including relax,
focus or initiate a change in mood (Saarikallio
and Erkkila, 2007). Also, music could function
as a distractor from annoying thoughts and
stress. Especially when people keep a routine
or habit of listening to music before sleep, the
positive effectiveness would increase. This
Is commonly recommended as an important
component in the sleep hygiene treatment of
insomnia (Stepanski & Wyatt, 2003).
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Figure 28. Power spectral distribution of
colours of noise (Doyle&Evans, 2018)

In addition to music, some types of noise
have the similar effectiveness to aid sleep, for
instance, white noise, pink noise (see Figure
28). Many people have the experience of
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enjoying a very sound sleep during the rainy
night, or with the sound of waves lapping
against the rocks. These natural sounds can
be regarded as pink noise, which sounds very
soft and gentle. A study did by Zhou and other
researchers in 2012 demonstrates that pink
noise has a significant impact on reducing
brain wave complexity and improving sleep
quality.

Also, the monotonous mechanical sound,
like the washing machine and radio noise, is
closer to white noise. The repeated, constant,
steady sound can mask background noise,
helping listeners focus, fall asleep faster, and
sleep deeper. White noise is more frequently
used in medical research, to help mothers
calm their babies, to mask environmental
noises in the coronary care unit (Spenser,
et al,, 1990; Afshar, et al.,, 2016). Compared
with white noise, the masking effect for other
sounds is stronger as a distractor.

2.7.2 Video

There isn't much validated research on the
relationship on visual media and sleep.
However, some videos are used for relaxation
and amusement in the Internet.

to be supported and be touched, so it
might trigger some positive emotions, like
belongings, warmth.

2. Cute baby animals: People have the
instinct to trust and protect babies, even
the baby animals. It might helpful to
increase the feeling of security.

3. Baby laughing: Happy facial expression
has strong contagious effects without any
language or cultural barrier.

4. Natural scenery: Beautiful scenery is
used to clear the mind, which needs calm
down and avoid disturbance.

5. Outside scene on a road: Either urban
scenery or countryside view, or natural
scenery with the sound of vehicle engines,
the repetitive video.

After watching these kinds of videos, audience
tend to change their mind into a calm, serene
status. Similar to the music aiding for sleep,
videos with peaceful, repetitive scenes are
helpful to create a better atmosphere before
going to bed.

The background music also plays an
important role to better regulate audience’s
emotion, like mentioned in the last section.

T

Figure 29. Video clips screenshots of popular themes for sleep-aid

It is claimed that watching these materials
can make people feel good, then leads to
sweet dreams (Rosie, 2020). After analysing
the contents of 20 most popular video, I've
found certain themes that might aid sleep:

1. Human being doing good: People like
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The biggest distinguish theme is feeling
empathy when seeing the good qualities of
human being, like helping others, hugging
each other, supporting each other. The
narrative videos could trigger the feeling of
being touched.




2.7.3 Multimedia Guidance

Compared with pure music or noise, the audio
guidance contains more contents, which
needs language understanding. Some people
believe these might aid as guidance for sleep.
For example, listening to stories, audio books,
or guided meditations. However, as the results
shows that after listen to the audiobook, there
Is no significant improvement on sleep quality
for those young people (Harmat, Takacs, &
Bddizs, 2008). It suggested that effectiveness
might have the strong connection with the
guidance contents, and vary from person to
person.

Guided meditation is another popular theme
of audio guidance all over the world. The
main purpose of mindfulness meditation is
encouraging people to concentrate to inner
self and the environment. In one of the most
popular phone applications, Headspace, there
are many lessons teaching people how to do
meditation appropriately for various purpose.
For getting a better night sleep, the trainings
begin with a simple introduction, then several
simple steps. The length varies from 10 min
to half an hour, and the light background
music is throughout the whole process.

t-value

Figure 30. Long-term practitioners had higher
NREM gamma power compared to meditation
naives in a parietal-occipital region (Ferrarelli,
etal, 2013).
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Some studies demonstrated improvements
of sleep quality, decrease of depression level
and pressure, in insomnia patients after a
heartfulness meditation training for eight
weeks (Carlson and Garland, 2005; Zhou,
et al., 2016; Thimmapuram, et al., 2020).
They also explained the principles, the form
of a regular habit, and being away from the
distracted thoughts. The research also shows
the positive impact of silent motion graphics
of meditation guidance, on treatment for
insomniacs who have dysaudia or who are
more sensitive about sound.

Addition to these, the guided animation for
small exercises are also used for people
who have stress in body. It has been proved
that moderate body movements under
professional guidance are helpful to fall asleep
faster, especially for the elderly (Myllymaki,
et al, 2012; Kamrani, et al., 2014). Mentioned
in Section 1.4, in-cabin exercises were
introduced in a research flight for better rest.
Passengers has higher comfort level after
performing more guided exercises on seats.
Bouwens, et al. (2018) tested an interactive
seat for flight passengers, and it is indicated
that participants prefer the interaction
because it increase in-cabin comfort by
significantly more body movement.

All these different kinds of guidance
could also be applied to the in-flight sleep
promotion. Even in the flight cabin, a public
space, sleep is still a private activity for most
passengers. However, the sleep guidance can
be regarded as a professional companion,
providing useful suggestion step by step.
Also, from a psychological level, the feeling
of being guided creates the mental security
when people are frustrated. This might be
another important reason explaining the
effectiveness and acceptance of the guidance
information, for those insomniacs.
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2.8 Conclusion

In the research phase, | looked into different
fields by using various approach, including
literature review, interview, online survey, co-
creation session. Serveral research questions
are answered.

RQ 1: What is the general comfort level in the
cabin perceived by passengers?

Many researchers have revealed the
factors influencing the in-flight sleep,
and several comfort models and design
principles were developed for comfort
design.

RQ 2: How do passengers sleep on other
transportation?

There is relatively bigger space on other
transportation for sleep, so sleeper berths
sometimes are provided for comfort and
privacy.

RQ 3: What are the differences between
sleeping on other transportation and sleeping
on an airplane?

Compared with other experiences of
sleep in transit, in-cabin sleep has more
challenges to deal with, such as jet lag,
unstable environment, limited privacy.

RQ 4: Is there any routine or pattern for LHF
passengers to perform sleep in cabin?

There is a routine for in-flight sleep,
including four phases:

1) Preparation before flight;

2) Adaption after boarding;

3) Cruise flight;

4) Refreshment before landing.

RQ 5&6: How and why do they feel during the

37

LHF journey during separate phases?

Although the activities performed in
different phases are various, there are
some similarities in emotion and deeper
requirements during separate phase.

1) Emotion during the preparation
and adaption is relatively positive, like
enjoyable, excited, because passengers
anticipate a new journey;

2) Emotion during cruise flight is more
negative, like annoyed, impatient,
awkward, disappoint, due to the cycle of
falling asleep, waking up, and transition
activities;

3) Emotion before landing experience
an upturn, like relief, refreshed, because
they finally get to the destination.

RQ 7: Are these findings applicable for more
LHF passengers?

RQ 8: Is there any other neglected factor
influences in-flight sleep?

Addition to the seats or other physical
environment, there are many intangible
factors that influence the sleep being
neglected, like neighbour and interaction
with crew.

RQ 9: What do passengers really need?

RQ 10: What is the relationship between these
requirements and comfort model?

The activities performed, the vision of the
ideal flight, and the related requirements
reflect passengers’ fundamental needs.

1) Autonomy-passengers want to have
more flexible choices, and the transition
should be more initiate;




2) Security-passengers want to be
fully informed about the flight, the
destination, the cabin environment and
the self-condition, which makes them
feel safe, certain, and confident;

3) Fitness-passengers want to keep both
mentally and physically healthy, and be
energetic after a long journey.

RQ 11: How do people deal with insomnia when
they are at home?

RQ 12&13: Are these methods helpful, and
supported by more academic evidence?

Sleep-aid applications in phone have
multiple functions, like music, guided
meditation, monitoring, long-term track on
habits. The effectiveness of these are not
fully proved, but it is potential and needs
more exploration.

Relaxing music, peaceful video and some
other multimedia materials are proved
helpful to treat insomnia. Although the
overuse of digital devices could influence
the sleep quality negatively, multimedia
tools can be used to combine text, image,
audio, video to aid sleep.

The conclusion and insights are the
fundamental base for the design. In the next
chapter, the project would be further defined,
with a clearer problem definition and design
goal.
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Projec Inition

Introduction

After a series of research, the background and real context have

been revealed. Also, the insights from the users indicated the design
opportunity. In this chapter, a refined design brief would be explained. It
is a condensed document that contains background and key information
about a potential design project. More specifically, it includes an
overview of the problem definition, target users, design goal, interaction
vision and specific needs from users.
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3.5 Conclusion




3.1 Problem Definition

The passenger journey of in-flight sleep has
been explained and illustrated in the journey
map in Section 2.4, showing a list of pain
points during separate phases.

More specifically towards the activity of sleep,
there are four directly related issues from
passenger's perspective. These problems are
mapped based on the timeline in Figure 31.

1. Have difficulty falling asleep after
boarding;

2. Have difficulty staying asleep as long as
desired, easily be awakened during cruise
flight;

3. Feel physically painful after sleep;

4. Feel continuous fatigue throughout the
whole journey.

Many passengers would have some
preparation to deal with such problems, but
hardly anyone has a concrete solution to
solve them. What's worse, there is no advice,
service or help from flight attendant to
improve the situation. So, passengers are still
in a relatively passive position suffering from
these issues.

In this project, | want to focus on the problem
of “have difficulty falling asleep” and “easy
to be awakened”, which have more potential
by improving the intangible services, system
and environment. The other two problems
are more ergonomics-related, requiring more
hardware design or physiological intervention.
However, they could also be evaluated criteria,
since all complains are cognitively self-
reported, which might be improved as well.
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Cruise flight

}:>[ Refreshment before landing ]

Figure 31.
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3.2 Target User

In real life, not all these problems would be
faced by individual, because various types
of passengers have different scenarios.
Even though they are in a shared space,
their prioritised problems might differ widely
according to personal demands. Therefore,
target users were specified in a two-
dimensional model, one is their experiences
of taking the LHF, the other one is how busy
their schedule is. Based on the insights
acquired in the previous user research, these
two dimensions are the most important
factors, affecting the activities and emotions,
further influencing the in-flight sleep.

According to these criteria, most passengers

Rare
(inexperience)

could be categorised into three groups. A
persona map was used to visually explained
the differences among these three target
groups (see Figure 32).

What should be noted is that this way of
categorizing might not cover all travelers. For
example, some passengers might have tight
schedule at the first time taking LHF. | did not
build a separate persona for them, because
they have both qualities of Group A and
Group B, and account for smaller proportion
of all passengers. On the other hand, there is
no strict boundary among these groups, so
passengers might have more definition and
qualities in the practical situation.

Group B
Frequent traveler
with busy schedule

Frequent
(experienced)

Group C
Inexperienced traveler
with no idea what to do

[
v

Group A
Experienced traveler
with casual schedule

Leisure

Figure 32. Persona on two-dimensional map (experience level, busy level)

definitfop 4
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To better define the design goal and achieve
the requriments of different groups of
passengers, the detailed characters and
chllenges they might have are described in

the Figure 33.

Target users

Group A
Experienced traveler
with casual schedule

+ Holiday travel;

+ Study aboard;
» Visit relatives.

. Group B
lequent traveler
4 ) ith busy schedule

» Business trip;
— « Academic trip.

Group C
Inexperienced traveler

First time of

* Holiday travel;
» Study aboard;
* Visit relatives.
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with no idea whatto do *

Character

Would prepare some sleep-aid tools
before the flight based on previous
experiences;

Relatively clear about the flight
journey, like in-flight service and
facility;

Have curiosity to explore the most
comfortable state.

Have a relatively rigid and
organised flight routine;
Concern about the upcoming
activities after landing;

Have work to finish during the
flight.

Don't have a flight routine;

Don't know much about the journey;
Would do research before the flight
to be prepared,;

Need extra help.

Challenge

Try to find the most
comfortable state within
the limited space;

Need more options of in-
flight activities;

Need communication with
neighbours and air crew.

Concern more about
efficiency;

More privacy, less
interruption;

Make sure everything is on
schedule.

Need guidance and help
when they feel lost;

Need more information of
the whole flight;

Need mental security
because they are easily get
nervous and embarrassed.




3.3 Design Goal

In Section 2.5, three main fundamental
needs of passengers have been described,
autonomy, security and fitness.

These requirements cannot be fully satisfied
by merely improving in-cabin hardware, like
providing spacious leg space or flat bed.
There is a need to provide more comfortable
environment, but it is more important to
increase the feeling of security in an unstable
space. If passengers feel more confident
about their current and upcoming situation,
they would know what to do, and then
possibily be more tolerant and patient to deal
with the discomfort.

Therefore, the design goal is

“Feel in control” is a relatively abstract vision,
so | tried to make it more concrete by splitting
it. Three key words were chosen as the
interaction vision, secure, flexible and serene.
This feeling is not purely negative or positive
emotion, but more like a neutral state (see
Figure 34).

Secure: feelings that your conditions and
environment keep you safe from harm and
threats;

Flexible: feelings that you have free choices
and are able to do what you want without
hesitation;

Serene: feelings that all your expectations
are fulfilled, everything is well and there is
nothing urgent to do.

“to make passengers who want to have

a nice sleep feel more in control during
different phases in LHF".

@

Impatient Stressful
Anxious
Annoyed
Embarrassed
Feel in control
Frustrated

Nervous

Excited / \

Disappointed

Figure 34. The design goal of "feeling in control” from other mental states

definitfop 4
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3.4 Requirement

In order to explain interaction vision in a
real situation, more detailed requirements
have been listed. In the next chapter, these
requirements are used as evaluation criteria
to select the best concept, which would be
further developed.

1. Secure

1.1 Be informed of the updated current
environment;

1.2 Be informed of the upcoming event;
1.3 Be informed of the whole schedule;
1.4 Be aware of updated self-condition;
1.5 Be aware of neighbour’s condition;
1.6 Have reasonable expectation;

1.7 Know how to deal with unforeseen
circumstances;

1.8 Trust on flight crew and airlines;

2. Flexible

2.1 Have controllable personal bubble
(sound volume, light, etc.);

2.2 Have multiple choices of in-flight
activities in different phases;

2.3 Feel free to perform individual activities;

2.4 Feel free to switch among flexible
choices;

3. Serene

3.1 Be clear about what to do, instead of
feeling bored or frustrated:;

3.2 Feel calm and peaceful;

3.3 Believe everything is in the reasonable
arrangement;

3.4 There is nothing should be worried
about.
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3.5 Conclusion

Problem Definition How to help passengers who want to

have a nice sleep and
in LHF?

feel more in control

Interaction Vision

Feel more in control

1.1 Be informed of the updated current environment;
1.2 Be informed of the upcoming event;

1.3 Be informed of the whole schedule;

1.4 Be aware of updated self-condition;

1.5 Be aware of neighbour’s condition;

1.6 Have reasonable expectation;

1.7 Know how to deal with unforeseen circumstances;
1.8 Trust on flight crew and airlines;

Requirement

2.1 Have controllable personal bubble (sound volume,
light, etc.);

2.2 Have multiple choices of in-flight activities in
different phases;

2.4 Feel free to perform individual activities;

2.5 Feel free to switch among flexible choices;

3.1 Be clear about what to do, instead of feeling bored
or frustrated;

3.2 Feel calm and peaceful;

3.3 Believe everything is in the reasonable arrangement;
3.4 There is nothing should be worried about.

Figure 35. Overview of the redefined design brief

definition




Conc ation

Introduction

The previous chapters explained the analysis phase that concluded

with the design brief, which is the basis for following steps taken in the
design process. This chapter covers the idea generation process and
how those ideas converged into three concepts, which were evaluated by
design requirements, tested and served to build a redesign proposal of
the in-flight sleep promotor.



4.1 ldeation
4.2 Initial concept
4.3 Concept evaluation
4.4 Concept refinement
4.4.1 Overview flow
4.4.2 Highlights
4.4.3 Wireframe
4.4.4 Cognitive walkthrough

4.5 Conclusion
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4.1 Ideation

The idea generation started with a creative
facilitation session, based on the previous
analysis. In order to avoid the constrains from
the project owner, this session was hosted by
another design student, who received relevant
training and is experienced with such an
generative group session.

After that, a brainstorming session was done
by diverging and creating a number of ideas
that were then converged into concepts (see
Chapter 4.2), aiming to explore the scope
in terms of depth and breadth. The ideas
generated were used as inspiration and input
for new concepts. The session consisted of
four phases, introduction, problem finding,
idea finding and recapitulation. The complete
procedure and the details are explained in

Appendix C.

Figure 36. Creative facilitation session
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Figure 37. Additional goal generated during the session

One of the main outcomes of the session is
a new design goal, which is in a higher level,
‘trigger passenger’s awareness of pleasure
during different phases in LHF'. This goal was
defined by all 6 participants, including me as
the project owner.

The happiness is one of the most important
in the "aesthetic-economical model” which
Is mentioned in section 3.3. So, it made me
realise that the design should be positive and
attractive, especially in such an unsatisfactory
context. The needs for joy should also be
paid attention to, instead of being put in the
second place after the vision of “feeling in
control”.

Concept



Feedback

H2 to enable passengers to
input and have an impact

Personal Space

H2 stay alone;

H2 keep passengers who want
to sleep undisturbed;

H2 be independent & private in
the community;

H2 create a space according to
passenger’s personal needs;
H2 ensure independent on-
board experience

H2 trigger conversations;
H2 show othes my preferrence;
H2 to enhance the interaction

Information
acquisition

H2 get passenger choose what
information to receive;
H2 to verify information;How to

H2 select the seat environment
through VR;
H2 provide more choices without

between passenger & assistant; playback; passenger getting lost;
H2 trigger conversation when it H2 know what happens in the H2 provide multiple choices;
is necessary; past journey; H2 choose a neighbour;

H2 find something to do for the
idle passengers

H2 make passenger maintain
stable emotion;

H2 keep a good mood;

H2 create superiority

Figure 38. Outcomes from "Problem Finding"

H2 provide more information
about the journey

H2 expand the scope of passen-
gers’ responsibilities;

H2 make passengers feel like
they are a community;

How can a passenger offer
another passenger a free oppor-
tunity

How might we raise the customers’ awareness
of the pleasures in the cruise experience?

H2 know more about the whole
journey

Flight attendant

H2 make flight attendants care
about passengers;
H2 do flight attendants connect

Reflection L
an . Anticipation
o feedback Positive towards the
VI psychological destination Rich
atmosphere hint experience
Participation Memory

as one of the o |

Visualization crew ersona

of the Home tips on

experience atmosphere well-being

Figure 39. Outcomes from "ldea Finding"
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4.2 Initial Concept

Concept 1 - Master My Flight

Personalisation and info-visualisation is the
core of Master My Flight (see Figure 40),
which provides a personal database from
the previous personal flight experiences.
All personal data will be accessible for
passengers, and used to generate better
journey mode.

The overview of the journey would display on
the phone of passenger with personal tips,
reminding user to prepare better for a good
in-flight sleep before boarding. The in-cabin
climate is controllable, including the volume of
broadcast, the humidity, the lighting system.
Real-time updated flight information and
destination information is available, which
make passengers feel secure. The detected
physiological data would be gathered for the
improvement of the related design, like the
optimised resources distribution, friendly
seat design. And passengers would receive
positive feedback on their contribution after
landing or in the next flight.

Concept 2 - Perfect Match

Matching before boarding is the primary
idea of Perfect Match (see Figure 41), which
provides an optimised seating arrangement.
After analysing the personal information,
like mood, habit, flight purpose, passengers
would get a better matched seat with their
neighbour.

The main purpose is reducing the conflict
of interaction with neighbours during the
flight. Passengers who share the similarities
might get support from each other and have
better communication, so they would feel the
belongings and safety. These all contribute
to a relaxing atmosphere for passengers to
perform a good in-flight sleep.
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Figure 41.
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Concept 3 - Shared Adventure

Taking the flight as an interesting adventure
with all passengers is the main idea of this
concept (see Figure 42), which provides a
gamified cabin environment. All passengers
are in one community with individual role,
unique characteristics, and share the same
goal.

For example, passengers would have the
task to keep as quiet as possible during the
cruise flight to hide from “the enemy”. This
enriches the long journey, making everyone
have a feeling of responsibility, engagement
and empathy. Different from the other two
concepts, gamification concept does not
directly enhance the sleep experience, but
giving those passengers more possibility to
perform activities as a whole.
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4.3 Concept Evaluation

Timeline-Based Evaluation

In this evaluation phase, a timeline-based
evaluation map was drawn first for showing
the intervention and impact of these three
initial concepts (see Figure 43).

The map shows the evaluation result of
how long and when the intervention would
be, and how long the impact would last for.
The concept 1 has the longest intervention
and impact, which potentially creates the
strongest feeling of being control. The
concept 2 has the smallest intervention,
which is set before boarding, but with
relatively longer impact. The concept 3 has
the shortest intervention and impact, mainly
appearing during the cruise.

Although the quality of these intervention and
impacts of these concepts are not shown in
this map, it still suggests that the concept 1
fits the design goal “in control” the best.

Quality-Based Evaluation

After that, a qualitative method was used to
do further evaluation. | used a 2 x 2 matrix
to generate an evaluation overview of three
concepts (see Figure 44).

Two axes are determined according to the in-
cabin comfort models described in Section
2.2, and the requirements listed in Section 3.4.
The two direction in one axis are not totally
contradictory, like the basic requirement
of feeling in control is not opposite with
the higher requirement of awareness of
happiness. Also, when check the requirement
In section 4.5, most requirements are located
in the red dashed circle. It is efficient to
evaluate these initial concepts in the map.

The results indicate the concept T meets
more basic requirements (feel in control) and
is more suitable for individual passengers.
The concept 3 meets more advanced
requirements (aware of happiness) and the
sharing quality means it would be more
popular among group passengers. The
concept 2 covers both two directions, suitable
for diversed target users.

Concept 3 — Share Adventure

am  Concept 2 — Perfect Match —>|< ———————————————————————————————

Preparation before flight ]:>[ Adaption after boarding ]:>[

Figure 43.

53

Intervention and impact timeline of the concepts during the passenger journey
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Advanced requirement - Aware of happiness
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Concept 3 - Shared Adventure

/ Concept 2 - Perfect Match

Individual !

Community

| REQUIREMENT

Basic requirement - Feel in control

Figure 44. 2 x 2 Matrix evaluation map
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Conclusion

As a result, the concept 1 was chosen to
be the base of the final concept, because it
covers different phases and meet most of the
requirements. At the same time, the design
highlight from the other two concepts will be
integrated into the final concept, to make it
attractive and more acceptable.
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4.4 Concept Refinement

4.4.1 Overview Flow

In order to achieve most requirements and
better comprehension, an overall flow path
is developed. Since most passengers would
shift the usage of equipment after taking off,
the system is applied in both phone and IFE.

4.4.2 Highlights

There are some detailed design highlights
that are corresponding to the design goal,
from three aspects of interaction vision,
security, flexibility, and serenity (see Figure
46).

Phase [ Preparation before flight ]:>[ Adaption after boarding }:>[

Cruise flight b[ Refreshment before landing ]

Airline @

-

ooo
o 000
Digital Ul gg \1

Preparation Application Import personal data

from Phone to IFE
DESIGN FOCUS

[N NN
INEEENN]
i
=

Personalized setting Airline survey @
S

u H |= e ®-
@E > E|._-dy? Sen;é:r]one

Sleep-aid multimedia Personal flight report

Figure 45. Overview flow of the refined concept with design focus on phone application and IFE
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Guided meditation with nature sound

11h2Fmin

SECURITY

Pay more attention to
feel control of the
unfamiliar surroundings.

Guided adjustment and relaxation

1. Friendly guidance 2. Recommended setting and activities

4 » [
Sleep aid mindfulness

FLEXIBILITY

Pay more attention
to find the best way.

1. Feel safe to explore the comfortable state 2. Multiple choices

@ In flight
SERENITY o
Pay more attention to ot il et - ETETe
thEmSEIVeS- . : Welcome onboard th o Tokyo. Dt

Keep flight diary/report

Pre-arrangement of in-flight activities

Reflection with personal tips

Reminder and tips for transition

1. Know better about themselves 2. Seamless transition 3. Organized schedule

Figure 46. Highlighted functions corresponding to three qualities of design goal

0 £
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4.4.3 Wireframe

Preparation before flight

Phone application
Entrance Overview of the journey
V4R 303 V4R 303
LA @® Preparation London
| __‘ 10-12°C
i Pack carry-on luggage
Departure | Pack luggage
3rd April  * NH212 | Flight information
_ Go to the airport
Return A !
| Check in
:  Waiting
|
DREECER Boarding 18:20  3rd April
v Terminal 2
’ Gate To be confirmed
[ |
—
LeleHis In flight 11h 45m
v
N
@0 ®
e Landing 14:25"" 4th April
Family
Toyko
.‘ 14-18°C

Start my new journey 9

A 4

- Preview of the whole journey, integrated
information from different App;

- Adjustable management of the in-flight plan;

- Tips on carry-on luggage, based on personal habits;

- Tips on what can be prepared if your neighbours
are children, elderly, or any unideal situation
(increase empathy).

Figure 47. Wireframe based on the concept - Master My Flight
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Detailed guidance of each step

Pre-arranger
® In flight

Take o
Drink

Meal

Clean L

{

? l
l

Breakf

Clean |

Drink

V4R 303
® Preparation London
| i 1012
" Pack carry-on luggage
é) Pack luggage
ESSENTIALS 45
Wallet
Keys
Boarding pass
Passport
Cell phone charger
+) Add new item
PHOTOGRAPHY a3
CASUAL CLOTHES 9/12
PERSOMAL CARE ore
ACCESSORIES /4
@ Flight information
19:00 3rd April
Heathrow airport (LHR )
! 11h 45m
14:45 4th April
Tokyo international airport (HND)
All Nippon airways
Economy class  Boeing 777 NH 212
= & O
WiFi Meal x2 IFE  23kg x2+7kg
Go to the airport
' Check in
) Waiting
Boarding 18:20  3rd April
22'47" left Terminal 2
Seat 33C Gate 12
» | =
« »
- HED
= (. L] R
» LL@LLD L
Connect to IFE - 1
[ Y )i

Concept




Adaption after boarding

In Flight Entertainment
Home page with sidebar

Entertainment

LLLLL |
! | + o
LILLL

Movie Music Game

Good evening, Zimeng!
Welcome onboard this flight to Tokyo.

—

Connect to IFE D
, j Connecling D . . : L
>~ B A

Series Collection E-book

Personalised setting

Relaxation

I:I Sereen Light
W) putiv sand vetemn

‘ Siat Light

T
o Grondcest woleme

nent of the in-flight activities and services

Tk 53 do) In flight 11h 45m
f Take off
Y Drink
; Meal
]
P Clean up
:
|
|
ast | Breakfast
m | ¢ Read e-book
) Claan &F - Import preview of journey from phone to IFE;
Drink - Real-time updated flight information;
: - Real-time updated passengers information (personal

data, how many passengers have onboard);

- Adjustable climate (lighting, sound, personal state);

- Relaxation mode options for deep sleep, small nap,
focus (guided meditation, music, image, video, nature
sound).
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Cruise flight

Entertainment

Entertainment
Relaxation

Relaxation Live video with soft music

Reilaxation

- Mood board to show the real status of passengers
(show to the others, on physical folded board, or
holographic projection, breathing light, etc.);
- Live chat board for interaction with crew, neighbours;
- Real-time updated flying map;
- Real-time updated passengers information (personal data,
how many passengers are awake, how many are asleep);
- Tips for anxiety, frustration(stretch arms and legs,
meditation, food and drink);
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Refreshment before landing

Feedbackto airline

@® Landing 14:25"" 4th April
A Toyko

.. 14-18°C

@ Send a message

o809

Take luggage

Go to the hotel

Leave feedback on the flight for airlines;
Keep diary for themselves;
Show appreciation to others (crew, neighbours).
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4.4.4 Cognitive Walkthrough
Method

Cognitive walkthrough is an evaluation
technique for design of a user interface, with
attention on how user exploratory learning
the interface. This theory-based method has
been proven useful in designing applications
and webs that support users' navigation and
information search tasks (Blackmon, et al.,
2002; Lewis, et al,,1990). The evaluators are
often the peers and fellow team members
who are guided by the designer to gather
feedback and reach a consensus.

Gathering insights from the professionals
is more valuable and efficient at this stage.
Also, this is helpful for designer to avoid
fundamental problems in the beginning.

Though this is an individual project, | used a
simplified version of cognitive walkthrough
to test the whole workflow with 3 students
who also study Design for Interaction in Delft
University of Technology.

Research Question

1. Is the system and the flow
understandable, logic, easy to follow?

2. Is there any page or button causing
misunderstanding, easily leading to fault?

Procedure

Participants were briefly introduced the
background, including the target user, the
design goal, the interaction vision, and the
usage scenario.

Participants went through the whole process
to experience the system without instruction.

Participants answered the research questions,
evaluated the system and gave feedbacks.
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Insight

1. Entrance is confusing, could show the
main function as a brief introduction:;

2. The timeline is clear, but list is too long.
Overloaded information would cause
pressure, conflicting with the interaction
vision “feeling of control”,

3. The connection of two systems is not
strong enough, could link them in a loop,
which might create more engagement and
long-term impact.

Improvement

1. The format of the timeline is transformed
from long list to list to sub-pages,

t
1

' el
T
=

PP U R —

Figure 48. Transformated timeline from long
list to sub-pages

2. The connection between these two
systems is strengthened by adding the
function of files transferring, including in-
flight schedule and personal flight report
(see Figure 48).

Figure 49. Strengthened connection between
two systems by transferring personal schedule
and reports




4.5 Conclusion

The goal of the conceptualisation phase is
to come up with different concepts, evaluate
them and explore different interactions and
select the one that had the highest usability
and satisfied most requirements. The main
insight from this phase is that all three
concepts have strengths and weaknesses.
During the evaluation, it is found that most
requirements could be achieved by Concept
1- Master My Flight, which also has a
comprehensive impact throughout the whole
passenger journey. Additionally, Concept 1
has the highest feasibility and more practical
to build an interactive prototype for the
following verification and evaluation.

Therefore, an integrated refinement based
on that was used as a starting point for the
following steps. A low-fidelity wireframe was
made to test the basic flow by walkthrough,
and the main insight is to simplified each
step and connect two parts in one system
for better engagement of passengers. These
provide a solid foundation for the next
verification phase.
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Introduction

This chapter gives an overview of all the steps taken from the refined
concept until it was improved and fully defined. It also shows how the
high-fidelity prototype is tested and evaluated. The results from the user
tests are also presented in this chapter, and used later to come up with
recommendation for the future improvement.
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5.1 Final Prototype

As shown in the previous chapter, the design
consists of two parts, phone application and
in-flight entertainment system. The user
interface (Ul) of final prototype was developed
in Adobe XD based on the wireframe. In this
section, the main Ul pages are shown with
short explanation (see Figure 50&52).

2:41 ol T -

Carry-on Luggage Tips

Theughttu! tips for better preparing the
carry-on luggage to enjoy a comfortadle
in-fhght journey.

Name

Fhght Number
s Entrance

Booking Number

Start a New Journey

Pre-Schedule the Activities

Crganize the in-fiight actwvities in
advanced to have aserene and agreeable
journey even with a busy schedule.

And the interactive animation and pages
transition was made in ProtoPie with
accessible links and QR code (see Figure
51&53). Although not fully functional, like the
data transferring function, the prototype were
used for the evaluation tests (see Chapter
5.2).

9 0

e

Updated Flight Information

Import the flight ticket from third-party
platform 1o receive and check the updated
information.

with illustration showing the main functions,
including helping checking the carry-on
luggage, pre-schedule activities during the

flight, providing updated flight information.

Figure 50. Final prototype Ul of Master My Flight in phone application

Figure 51. QuickMark code of the final interactive prototype (phone application)
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London London 'ﬁ’ﬁﬁgﬁai:

Preparation . Preparation e Vit sty
Carry-cn luggage Carry-on luggage Flight information Carry-on luggage Flight information
ESSENTIAL
Flight infarmation - 19:00 3 April Friday
Wallet
e Heathrow Airport (LHF)
A Keys
Before boarding ¥ Boarding pass ANASF A1l Nigpon Airways
[ Passport Bosing 777
&~ Online check-in o ) 11h 45min NH 212
it Economy clas
Ehadk GG i A sieep mask
[ Ear plug
& 14:45 4" April Saturday
. e Tokya International Airport (HND)
Boarding [ Neck pillow
ral fiights take otfand land at focel time,
PLURTABLE ELECTROMICE the simpnrtto check im st Teast two hours
—~ arueE Lime
In flight 11h 45min B knde

[] Headphone

Pre-schedule PEHSONAL CARE - é. u Iil

K i v WiFi Meal ¥2 IFE  23kg x2+7kg
# In-flight service
[ Lipstick
) Landing Ryks
1w°C
Flying repart
Mew destination
Overview of journey Preparation phase
showing different phases, providing a check list of curry-on luggage, including sleep-
with reminder of the tasks, aid tool; providing basic flight information and special rules
updated information. of airline.
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2:41 ol T -

. Before boarding . Before boarding

v Online check-in Check luggage

Econamy Class
B edieleooomsess [l FovadzoreSea [l Standard St

SR | P COTU gty |,

7 mmﬂ'ﬁ
0 PO SRR
27 E]EIELLM-‘ AR
25
me “‘ 5 4 1
[ G

& :
> el ™ |«
Eﬂﬂ!.;'IBIL s g lf'l—JK\:_m
3 -,:; - = 2
32 -I
3 _m
M= = Is |
35 m-gmg
s Gl CEEE g
ol — |
2] [== =y
o m CEEE o
4 | EE T EE | 4
«» | T —

- i

=
)

v
—
420

a

Before boarding phase

providing a seat booking service, with leg room information;
providing online checking service with QR code for boarding;

~ Online check-in

London
Heathrow Airport
{LHR)

Check luggage

Tokyo
International Airport
(HND]

You've checked-in successfully.

providing updated information of luggage check-in.

@ Bcfore boarding

~ Online check-in

Check luggage

Check desk

E17

Check time

16:30-18:30

Your check desk is E17, please go
there and check your luggage at least
1 hour before the boarding time.




oM Al T - o4 ol T -

@ Boarding @ in flight 11h 45min @ nflight 11h 45min
[1] G

o preschedile e In-fight service o Preschedde e In-fight service
------ T > TJake off (il @ = Take aff
L] i Drink service DAt . i Crink service
[
e Meszl semvice :
ok B é& e Q4
. d Clean up service

. ﬁ Meazl service

(&) b=
S8 aa o> &

1 - d Clean up senace

© % O
I i Crink: service
B &0
. i Drink service i é Freskdast
% :i Breakfast @ é @
T i Cleajupsem'ce 3 T ﬂ Clear?upsewice
® % landing (s e % Landing
Boarding phase Inflight phase
providing a cabin map and providing pre-schedule function for better arranging the in-
the boarding route. flight activities; providing overview of the in-flight services

and timeline provided by airlines.
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oM Wil F -

Toyko

. Landing {:} o
Flying report MNew destination
DEEF SLEEF
LATENCY

TIMING Pay attention

Heart rate variability

BODY TEMPERATURE

FESTING HEART RATE

Toyko

@® Landing O

Flying report New destination

/4
9 Bo%®

After landing phase
providing the personal health report during the flight
from the IFE; providing integrated social platform for
sending massage and sharing the location;providing
information of destination from other third-party
platforms.



Good evening, Max!
Welcome on board this flight to Tokyo.

E) Connecting

&

London 3
N e 19:16 @

Entrance and dynamic timeline

providing the connection option between phone and IFE; providing the timeline with the in-

flight services, local time in both time zones, and the updated weather condition.
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Target State

w
113
g ®
-4
(=]

Top Light

E
=
L]
wifi
o

(s

- ___o

Radio Volun

0
-

—

>
London i
gz 1016

=) :8A __.'w

=

>
it ——y

London

Personalised setting sidebar
providing different modes of setting profiles with
recommended setting of screen light, reading light, IFE
system sound volume and broadcast sound volume.
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®

5
a

i o
:
w

- d
-
o

)

®

0
-]

London .
Y jon 19:16

G D=

Des ([

Personal in-flight report

Personal file transfer

providing checking and transferring fuction of personal

data, including importing schedule and exporting flight
report to phone.
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Flight information

Entertainment

Miaiage Story | 358~

Guidance

SAFETY luvrﬁuc

N\

Safety Instruction

Multiple choices of in-flight activities
providing various choices next to the usual entertainment,
including guidance and relaxation, especially for
passengers who want to have a nice rest or sleep.
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Braakfast service will be prepared in 10 minutes,
would you like to be served now or 8.5 hour later?

Skip now,
have meal 0.5 hour later.

A\ 4

Please wait for 10 minutes for
your breakfast service.

Have meal now.

Drink service will be prepared in 5 minutes,
would you like ta be served naw or skip this round?

Have drink now. Skip now.

0

This round of drink would be skipped.

Do you want to do some in-seat exercises?
They are good for your health.

Guidance - Seat Exercise

Flexible choices with pop-up reminder
providing relatively flexible service time;
providing reminder of seat exercises after
sitting for a long time.
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This section introduces the evaluation
process, the obtained results. Last, limitations
and recommendation are also given in the
discussion.

After building the interactive high-fidelity
prototype, the evaluation test was held
with 10 participants individually. Due to
the restriction of the social environment, 7
participants took part in the online tests, other
3 participated offline.

The research goals of the test are:

1. To assess how well the final design
could meet the design goal "to make
passenger feel more in control”,

2. To evaluate the usability of the final
design for different types of users when
performing common tasks;

3. To evaluate the qualities of the final
design by scoring users experience on
"security, flexibility, serenity";

4. To identify user’'s obstacles on
completing the tasks;

5. To determine the design guidelines for
improving the design in the next step.

5.2.1 Test Set-up

Due to the restriction of the social
environment, seven participants took part
in the online tests, other three participated
offline. Each round lasted for approximate
one hour. Because the final design consists
of two system, phone application and IFE
system, the tests were divided into two parts.
After going through all tasks, participants
were asked to fill the evaluation forms for two
systems separately.
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Participant

Ten participants were recruited for the tests,
and one tester participated the pilot test.
They have different backgrounds, and their
experiences of taking LHF are various (see
Figure 54).

They went through the same test procedure,
and filled the same evaluation forms, but they
were given different scenario settings, based
on their previous relevant experiences. This
made it easier for them to put themselves in
the real situation.

Group A Group B Group C
Experienced traveler  Frequent traveler Inexperienced traveler
with casual schedule with busy schedule with no idea what to do

Travel frequency-

Gender Age EHF/short-haul flight
(times/year)

1 3 5 7
Al M 25
A2 M 24
A3 M 25
A4 F 22
B1 F 26
B2 M 33
B3 F 23
a1 M 26
€2’ F 56
3 F 35



Material

Two sets of evaluation forms were designed
for phone application and IFE system,
powered by Microsoft Forms.

The System Usability Scale (SUS) (Brooke,
1996) was used to evaluate the learnability
and usability. AttrakDiff scale consists
of several pairs of description words,
measuring different qualities about the
design. Additionally, the user experience were
evaluated by comparing with the previous
experiences without using the system.

As the questionnaire prepared for the test
used a seven-point Likert scale, the scores
transferred to centesimal scale or ten-scale
for final score calculating.

Due to the different background of
participants, the tests were conducted
in both English and Mandarin. All test
materials (see Appendix D), including script,
evaluation form, task list are bilingual, for
minimum error deviation caused by semantic
misunderstanding.

..
A0 =

Step 1&2 Brief intro

Step 3 Task given (phone app)

m_.*

o TOeaa
Step 4&5 Document

Think out loud —

® -- °o .0
- Degs P
Step 6 Post-interview

Step 7 Evaluation form

Figure 55. Test procedure

Procedure

1. Welcome and brief introduce the test;

2. Interview participants about their
relevant flying experiences;

3. Give the task list and the basic scenario
to participant;

4. Participant starts experiencing the
phone application and trying to perform
the tasks, meanwhile thinking out loud;

5. Observe and record participant's action
and thoughts, providing guidance when
necessary;,

6. Short interview about the overall
experience;

7. Help participant finish the usability
evaluation form and ask for reasons;

8. Repeat step 3 to 7 for testing the IFE
system.

Step 8 Repeat with IFE
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5.2.2 Evaluation Result

Through filling the post-test survey, the
experience of using the system was scaled.
The quantitative results of two parts from
evaluation scales are explained and presented
in diagrams separately.

Then the qualitative feedbacks including
common obstacles, appreciated advantages,
and insights are shown in the infographics.
These feedbacks were concluded by
analysing the transcripts, and served as the
valuable guidance for the future design.

SUS Score

The five options of attitude towards the
questions represents a certain score. The
SUS score was calculated and transferred
into centesimal system in Microsoft Excelfl.
The phone application got a total score of
75.2, and IFE system got 79.4.

According to research of Bangor (2008),
the score between 68 to 83 represents the
usability is Acceptable’ and '‘Good' for users.
Therefore, the both parts have high usability,
which means easy to accept, learn and use.

Strongly Disagree Disagree Neutral Agree Strongly Agree
I think that | would like to use this system frequently. 78
| found the system unnecessarily complex. 70
| thought the system was easy to use. 82
| think that | would need the support of a technical person 76
to be able to use this system.
| found the various functions in this system were well 74
integrated.
| thought there was too much inconsistency in this system. 64
| would imagine that most people would learntouse this 38
system very quickly.
| found the system very cumbersome to use. 70
| felt very confident using the system. 78
| needed to learn a lot of things before | could get going 72
with this system.
SUS score 75.2
Acceptable: Not Acceptable Marginal Acceptable
Adjective: Worst Imaginable Poor OK Goagd E:-:cellt.e.m.l Bes;! Imaginable
suUs score: 0 10 20 30 40 50 60 70 80 90 100
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When looking into the detailed questions,
there are still some difference existed
between attitudes towards these two
systems. The results of phone application
has higher dispersion level, especially on
functional integration, and user confidence.
This means there are big cognitive differences
among different groups. The IFE system has
slightly higher scores on several criteria, like
it would be more frequently used, and with
more confidence.

Strongly Disagree Disagree Neutral Agree Strongly Agree
| think that | would like to use this system frequently. 90
| found the system unnecessarily complex. 68
| thought the system was easy to use. 86

I think that | would need the support of a technical person

to be able to use this system. 2
| found the various functions in this system were well 30
integrated.
| thought there was too much inconsistency in this system. 70
| would imagine that most people would /learn to use this

system very quickly. 88

| found the system very cumbersome to use. 74

| felt very confident using the system. 90

| needed to learn a lot of things before | could get going
with this system. 76
SUS score 79.4
Acceptable: Not Acceptable Marginal Acceptable
) ) Worst Imaginable Poor OK Good [Excellent Best Imaginable

Adjective: T T

sus score: 0 10 20 30 40 50 60 70 80 90 100
Figure 57. SUS score of IFE system



AttrakDiff Scale

AttrakDiff scale described by Hassenzahl
(2003) as an effective tool, consisting of
dozens of description word, measuring the
quality of a system on different dimensions.
Here, a few pairs of words were selected,
making up a short version of AttrakDiff scale.
It should be noted that these word pairs are
not all extremely positive or negative, just
represent the characteristics of the system.

Confusing

Impractical

Unruly

Isolating -
Unimaginative
Undemanding [

Unpleasant

Rejecting

4

Figure 58. AttrackDiff Scale of phone application

Confusing

Impractical

Unruly

Isolating .
Unimaginative
Undemanding e
Unpleasant

Rejecting

<

Figure 59. AttrackDiff Scale of IFE system
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As shown in Figure 58&59, the results are
similar, like they are both clearly structured,
practical, undemanding, and inviting, which
also indicates the consistency of two
systems.

The results also give a hint on what
characteristics are particularly critical or
particularly well-defined. For example,
these systems are more individual-oriented,
because there is not much quality of
conncetion.

Practical
Manageable
Connective
Creative
Challenging
Pleasant

Inviting

!

I - stctured

S el
S anageabi

- Connective

D creative

Challenging

O Pleasant
D nviting

el

Clearly structured



UX Quality Scale flexibility, relaxation-promotion, preparation-aid,
reflectiveness are shown in the Figure 60&61.
In order to assess how well the final design

could meet the design goal "to make The scores were gathered with a seven-point
passenger feel more in control", participants Likert scale, then transferred to ten-point
were also asked to score their experience on scale for final score calculating.

a few more questions. . . :
q Scores were highest in helping to prepare

“Compared with your previous experience ~ 0on both systems, but relatively lower in
or the experience of using other similar autonomy on phone application, and lower
applications, do you feel more ...... by using this in security in IFE system. The rest of the
application? " measured qualities got the similar scores and

were quite appreciated by participants.
UX quality scores of security, autonomy,

f
Flexible 7.6

i
¥
.

: Better prepared 8.6

', Reflective 7.7

Figure 60. UX quality score of phone application

Flexible 7.3 :

Reflective 8.1

Figure 61. UX quality score of IFE system

15
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Qualatitive Result

Aiming at “identifying user's obstacles on
completing the tasks” and “determining the
design guidelines for improving the design in
the next step”, the qualitative feedbacks on
Ul and UX were also analysed. The results
were categorised into three types, positive,
negative and inspiring.

P i London
reparation
P & = \
Carry-on luggage || The layers of structure are not _
~ { strong enough by using hollow/solid
Flight infariation circles and ticked boxes;
Before boarding
v Online check-in
b 4
,,' Check luggage E17
,I
/
I
| Boardin > The overview is clear based on the
\ 9 timeline, and user interface is user-
\ .
\ friendly, easy to understand,;
\
AN In flight 11h 45min
\\
\
)| Pre-schedule ] ]
“Pre-schedule” and “In-flight service”
. . > [ should be included in “Before
@ In-flight service b ding”
oarding”;
Landing Tayko
{3 e
Flying report

/

New destination

Figure 62. Qualatitive results of overview timeline page in phone application
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@ Before boarding

v Online check-in Check luggage

The information of Check counter could
be connected with the map of airport,
which indicates the time you need,;

'\ | Check desk Check time The check time is appreciated,
N\ E17 16:30-18:30 and the count down reminder
could be added as well.

Your check desk is E17, please go
there and check your luggage at least
1 hour befare the boarding time.

B Positive
B Negative
Inspiring
Figure 63. Qualatitive results of preparation phase in phone application

ation [ ) 5y
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@ In flight 11h 45min @ In flight

~ Pre-schedule o In-flight service . Pre-schedule o In-

8 > Take off > Take off

R—

@ & Drinkservice The service information could be a5 @ [ Drinkservice
[ I » combined in the schedule page, <

5 . . . 7
1 el Meal service pre-order service is convenient; DB @

L] Clean up service
. ﬂ Meal service

- )
g A
L] é" Clean up service
“Pre-schedule” is not useful and
— > || too complex for participants €« P
who prefer flexible arrangement;
® i' Drink service
@
? B Drink service 1 Eﬁ s
B i et The timeline is clear and usgful D
- > for passengers to get security —
T Iﬁi Clean up service 3 before the f||ght' T ﬁf Clean up service
£ i Landing L] & Landing

Figure 64. Qualatitive results of in-flight phase in phone application
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light service _ Flying report _ New destination

Needs more information of the airport,
> like the free WiFi, and the procedure of

% [ ] customs, where to collect baggage;
O &
] L — Adding social communication
Q ORVE Y~ >l function in an integrated platform is
convenient;
Restaurant  Things o do Attraction  Transportation

Information based on the current
location (the airport) is more handy.

v

o %

Map Hotel Store Shop

B Positive
B Negative
Inspiring
Figure 65. Qualatitive results of landing phase in phone application

ation [ ) 5y
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Relaxation

The connection between two systems
is nice and the personal report triggers
more attention on health condition;

=
L]

1%
i
==
S

w0

¢ ]
= :t e

v~ London

oy aons =g

.)))

Personal in-flight report

The timeline at the bottom is very us
allowing passengers to better sched
time based on the in-flight service tir

I The schedule pre-arranged in phone
application is not flexible enough, which is
easily be influenced by the current state,

so should be editable as well;

I The setting modes are appreciated
because of the convenience, but could be
more demand-oriented instead of mood-
oriented, Emoji sometimes is confusing;
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Guidance

SAFETT InsTRucTH

Safety Instruction

FMOTENASHI

Service

v

eful, Each phase could have some Separate function of relaxation and
Jle the interactive information, like guidance is helpful and necessary,
ne; preview, cancel, ask for help; providing more activity choices,

especially before and after sleep;

Meal service will be prepared in 10 minutes,

would you like to be served now or 1 hour later? . Y .
Y Do you want to do some in-seat exercises?

They are good for your health.

Skip now,

Have 1 s
bt g have meal 1 hour later.

The pop-up reminders sometimes are B Positive
annoying or neglected, when passengers are B Negative
not interested in, or busy with other activities. Inspiring
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5.2.3 Discussion

The evaluation results have been shown in
the last section. Overall, the design of two
systems meets the design goal quite well
in terms of the feeling of control. But there
are also some differences in the measured
evaluation of two parts.

Compared with other existing travel or
airline applications, the phone application is
more radical from scratch. Multiple function
is integrated in one application, which is
relatively convenient, reducing the time spent
on filtering necessary information from
different platforms. But on the other hand, it
needs more efforts to learn how to use and
perform tasks, especially for inexperienced
users. There are some polarised feedbacks
from participants, like confusion or like
of the function of pre-schedule. Negative
opinions appear more often on participants
who do not have the demand of better
time management during LHF. But still two
participants appreciated this function as an
effective tool of scheduling the activities.
The reason of polarised feedbacks towards
this new function might be the habit of time
management.

The IFE system was designed based on
the current product, so the acceptance is
relatively higher, and the interactive Ul is user-
friendly. Two new functions, pre-schedule
and export personal health report, have been
learned in the test of the phone application.
Therefore, almost all participants are able to
understand and complete the tasks without
extra guidance.

The airport information was negalected, but
IS necessary to be provided in both systems
to increase the feeling of control. But on the
hand, the involvement of airport might add
complexity due to more stakeholders in the
system.
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5.2.4 Limitation

Test Environment

There are some restrictions on the test
condition, like the time span is too short
compared with the real situation. The
accelerated simulation might influence the
reaction from participants, because they do
not have enough time to think before making
a real reaction.

Internet Restriction

Due to the internet connection issue, there
was delay and interruption during the tests.
Two participants finished the tests in two
days, which might cause inconsistency in the
feedbacks.

Technique Limitation

Due to the personal technique limitation,
the fidelity of the final prototype is not fully
achieved as proposed in the final design. Like
the link to the third-party platform, and the
real-time updated information. This caused
some misunderstanding and was explained
during the test.

Participant

The recruited participants are relatively young,
so their acceptance of new design is higher
than the elderly, who are not tested in this
phase. Most participants are students and
researcher, so people from other fields should
be taken into account as well in the future
study.



In this final stage of the project, verification
and evaluation has been conducted. The final
interactive prototype was built and tested
with ten participants online and offline.

Valuable feedbacks were gathered and
analysed. Overall, the design has high system
usability scores in SUS, AttrackDiff and quality
evaluation.

Although there are some limitations, it can
be concluded based on the evaluation results
that both systems meet the design goal quite
well in terms of the feeling of control. Also
the sub-goals of feeling more secured, more
flexible, and more serene are achieved.

The flight information and in-flight service
provided in advance helps passengers
have better preparation. The function of
pre-schedule received positive feedbacks
from passengers who purchase higher
efficiency during the flight time. The relaxion

programmes and guidance for seat exercises
in IFE system are appreciated, providing more
options than the normal entertainment.

The qualitative feedbacks that are positive,
negative, and inspiring would be the evidence
to make the recommendatio for the future
improvement of the design.

Figure 67. Online and offline scene of evaluation test
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REFLECTION

Imagination of Futuristic Vision

This assignment is based on the Flying-V
scenario in 2040-2050, but the final concept
is still largely developed on the current
technologies. Only the technology of personal
health data collection would rely on the
cutting-edge technologies. Will there be
more possibilities to present the concept
next to the phone and IFE system? Will there
be innovative flight journey for passengers
on board? The answer is far more beyond
individual imagination, needs more research
and verification.

Broad Scope

This project started from an explorative
research project, so the scope at the
beginning was quite broad. It is beneficial
to acquire a comprehensive overview of
the context and the whole journey, not only
focusing on the in-flight sleep. But on the
other hand, the focus was transferred from
direct intervention in the flight to the before
and after phases.

The outcomes of literature research might
not be convincing enough to explain the
relationship between these phases and the
sleep quality. And the evaluation test was not
directly related to the sleep, but to the design
goal of “feeling in control”, which might lead to
the confusion if readers haven't gone through
the previous research phases.

Neutral State

Although the test result shows that the design
is inviting and it is pleasant to use it, the
neutral state of “feeling in control” is largely
based on subjective judgment, with no strong
emotion or obvious reaction. As a result, it
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is difficult to capture this feeling during the
experience process. The pleasure of using the
system could be further developed, in order
to encourage people from a higher demand
level.

Lack of Iteration

In conceptualisation phase, the initial
concepts contain many small elements and
qualities, which could have been evaluated
by fast prototype. Due to the quarantine in
this phase, rapid iteration process was not
practical as proposed.

Therefore, only literature models were
used at the first evaluation stage. And then
cognitive walkthrough on the wireframe was
conducted as a replacement, but relatively
less convincing and efficient.

Lack of Physical Interaction

The final design is mostly digitalised, but in
the reality, lots on physical interaction would
be triggered through a series intervention.
Because of the constrains of test condition
during verification phase, the physical
interaction was not tested. The improvement
could be done from body movement, in-seat
posture, and other close- related aspects.

Opinion from Expertise

The aviation field is quite broad, including
many different stakeholders, much more than
passengers. But due to social environment
constrains, the connection with expertise,
like flight attendants, ground crew of airport,
airlines employees, was missing. It could be
helpful to get professional opinion from their
perspective as well.
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Generative Session
In order to do a creative survey investigating people of “current and desirable long-haul flight”, 3 round

generative session have been done with IDE students who have the long-haul flight experience.
a) Setting
The generative session was conducted in a studio at IDE of technology university of Delft. Each
round lasted for approximate 60 minutes, involving 4-5 participants and 1 moderator. For
minimum error deviation, the moderator, materials, and the discussion time are the same.
b) Participants
All participants are master students from different programs (Design for Interaction, Integrated
Product Design, Strategic Product Design) in IDE faculty. They are aged from 21 to 28 years old.
As design students, they are familiar with co-creation process and have experience to do similar
session.
c¢) Material
i. Sensitizing materials are prepared for scenario immersion, which is consisted of
background white noise and clipped videos of long-haul flight from internet;
ii. PrEmo is displayed on the digital screen, indicating seven common negative emotions and
seven common positive emotions;
iii. Paper form with a general timeline is provided, where colour-coded stickers, texts, drawings
are encouraged for filling in;
iv. Consent forms.

d) Procedure
i. Welcome participants and ask them to read and sign the consent form;

ii. Brief introduction of the topic is given to all participants;
iii. Sensitizing materials like immersive video, background white noise and pictures are used to

help participants recall their most recent sleeping experience in long-haul flights;
iv. Participants are asked to finish some tasks:
1) draw or write down their experience based on the timeline or physical elements;
2) Highlight their emotions (indicated by PrEmo or neutral) and reasons on colour-coded
stickers;
3) Indicate the emotion/comfort line;
4) Indicate the duration and context of the activities;
5) Discuss and explain their individual experiences;
V. Ask participants draw or write down their desired experiences (can be based on the current
situation or in 20-30 years), then discuss within the group.
e) Data collection
Transcript from audio recording is clustered by high-frequency words;
Filled paper forms are collected
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Consent Form

Please tick the appropriate boxes Yes
Taking part in the study

| have read and understood the study information dated 03/12/2019, or it has been read to O
me. | have been able to ask questions about the study and my questions have been answered
to my satisfaction.

| consent voluntarily to be a participant in this study and understand that | can refuse to O
answer questions and | can withdraw from the study at any time, without having to give a
reason.

| understand that taking part in the study involves an anonymous group discussion with O
photos, filled forms, written notes and audio recorded interview that will be transcribed as
text and destroyed once the research is finished.

Use of the information in the study
| understand that information | provide will be used for reports or publications. O

| understand that personal information collected about me that can identify me, such as [e.g. O
my face, my name or where | live], will not be shared beyond the study team.

| agree that my information can be quoted in research outputs. O
| agree to joint copyright of the drawing or written information (03/12/2019) to Zimeng He. O
Signatures

Name of participant Signature Date

| have accurately read out the information sheet to the potential participant and, to the best
of my ability, ensured that the participant understands to what they are freely consenting.

Researcher name Signature Date

No
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Sensitising Material

Journey Map

1. Before the flight

a. Entertainment preparation
(download movie/music/e-book, etc.)

b. Pack up the carry-on luggage )
- Digital devices (kindle, iPad, headset, etc.) i g \ - Anticipate for a satisfied journey
- Sleeping suit (earplugs, sleep mask, slippers, neck pillow, pajamas, etc.) _'- Y - New experience
- Food and water (snacks, water bottle, etc.) k‘/"-"& i - Choose for preferred seats
c. Choose preferred airline, seat, and check-in :—L Interact with airline
system

2. Boarding->Stowing Hand Luggage - Waiting - Taxing - Take-Ott -> Just after Take-Off

a. Adjust the posture on the seat
(angle of the seat back, leg space, etc.)

b. Unpack the carry-on luggage
(put stuff in safe & accessible place)

- Anticipate for a satisfied journey
- Satisfied with entertainment
- Comfortable and secured after long-

c. Change dresses time waiting
(take off shoes and thick coat, put on slippers and pajamas, ask for blapket, etc.)
——
d. Explt?re entelttamment eqL,lpment Interact with
(magazine, movie, game, music, etc.)
crew - .
Vi hS - Tired and sleepy
e. Create an isolated environment I\ !__- - Narrow space
b - Impatient with broadcast
- For falling asleep faster - Wait for the first meal/drink

3. In Cruise

b. Entertainment activities
(music, movie, game, read, skin-care, etc.)

Interact with - Relaxed
crew - Enjoyable
a. Catering service —> A
(drink, snack, meal, etc.) (Repeat for several times) | _: - Sleepy and bored
d. Awake c. Sleep
(disturbed by others, discomfort of pain, (rem sleep, light sleep, moderate sleep, deep sleep)
lighting awaken)
- Check time and map - Feel in control to see updated information
- Go to the bathroom - Small body movement improves comfort level
- Move the body, small exercise
Adjust posture on the seat - Awkward and embarrassed to disturb others
- Look outside the window - Hesitate if it is good time to go to the bathroom
- Eat/drink - Discomfort of keeping one posture, bad environment
(Most activities are performed for helping sleep) - Disappointment of short and light sleeping

4. Preparing for Landing - Landing - Taxing -» Arrival

a. Keep awake and refresh oneself

) - Relief, finally to the end
(go to the bathroom, skin-care, ask for drink, etc.)

- Look forward to the destination
b. Pack up stuff - Worried about leaving stuff behind
- Exhausted because of bad sleep
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Transcription

]
RXH EEAEE, SEROE (adt FALRETRELUAK) REDLS. FOUND, BRTINER. REMIA—T. BHTEHORSE
B R BRREEAR, BERTHEAECN B —REAHANUTEER ARFE JHTRRIA REERETASK SEAN, REER
RIRF, HRESMEERERRIN WBIAGRTR EREELR THRSEAR BUAOERE—KR 20WEA, ROBTIRER BLOAE
.

i
HEBHEER, IR PERBE W, TN—RREASEE, TEHETREFETICIESTAES L, —RLEET. REUO, THERK—KR, FEH

REAFRNES, FRBEAE —MI\NEREE RS, BEEARESED, MEFAERFERE, XMEMEABBEELCR REFE EREEZEX
Kt FFiRlE, RIEACEdk, B=BERER, RAFTHIAFENECHERRARER, FRERSELEREE-T, ®RM BT HEENE, EREXRRRARE
R

I

FETFRLEE, HENE, RARFHIESEYRIAE (REYR. 8. BF. E7RE. ANF), HIBCHROVLE, EFR=EER, FUsERERE,
ARBHFRESCAFHR, TERZEHN/! BBFRE (kinde. iphone) EHK, FEEF WILHFAFTMN (RE. &%), FEHF THRERNIHRS AT
E—MHBNERE TU—EMTE RARBERXT, 2RISR, BEHETABKR. IRRRNERMEHHHE, XMRENRNPFENR, RE &
WRHZLWAT, MRFBOAEER, KL SRPBKNE. BRFERTHREST, BEERZTAE BE 2-3/\WHOERR, MRELE, LREH
HREITIL. ERARFSMERR, BNFTRRIED. HERDEAFROZMEERAT .

BNASTHNZHER SEIESHNE, FH. BV, WRENARIITHER, WIATNEZRE, TEENRLAHASRLBK, ZEREHENR
&R, ERDRE. MRBRY, SRIEXIT, ATENZSDLER, MESAURML EREAXKTAFR. PESERER, SFRHRAT, EXRS
R, SERE, REEXLNR, BEEY, #£F2-31MEY, HWEHFS, fEKEMR. BRSPS SE/H0 EREHRENE, IMEFLRESYR
T, IHAGE, FIRBENGRE, BRLARHIRGHER. EMANNERAEEDS, EEALS BREEASFHLET, BB ALRERLESX
HNEF.

I

BEFG, EREANTEER, RE. B, Bil, LTRZER—RHT, KHEFETFRAE BATEELHASER W, —REZWRI, RN, B
NABERGR, KR VTHSERTEEM, RARFHRE WIE SRET REFHEFRY, REE OR ZHAE SFREZ REBOREAE, S8
K, BARHT. £HRE, ERESHENSBSER THRRRASERR, —RSAR—MNY, REES —NMI\NEE, BRATANE. MREAINE, 3
ERE—E EFELANW, BATER, MAREERK. RERZHEK, BHERXR, FBIMMEE —RSBHADIZR. NREESHERBEIERRT, #
KIE1—NMNRES, T WIZHSEE, ERDE refresh BE, HXBARRER RN, HEWILBR, EXBEHIANNE, SREDL. MARCET
RA, BREXMALT 20 080, BMRAR

BAWEFR FAREW, ZEINNEET ATRTFERT—R, FNBCHEE— MW LENEL ZFSBEBMER, FRERE FEHLEAN, R
MR OEFIEHIORE. EWIERBEIEATE, A7 L2ARSBERACHNE, NEXNEERS available, RBFETHRIEE. R DA SER/NRE
B, R EMARARE, FEEMR, AR —RENT 508 BRUEREA—R, OB, TRME. MRELTE, RSENHE, NREF, #e
BNRESEERENETFRENMOK. BIPHRREER, ENERER, REMHANGER, ZR-FE-FETHE-BTEEX, WLEEEET Bu=@
W7 XEGERT, XBIPK BRARZZEIEZAEDN. SEENE, MRFNNZEHET, gAREERIR.

I

RERL, ¥R W, 2h7FBNR, ELRRET, MARETENMLE, ATRERER RATHERER FRINNREREEENKYEE TR, BT HEMN
RAR. B L XHMMEREZEFR, THEMR. FEMEHT —DUR, FLERK, BN NKENRE, [Tk, BEESHE FRESSBE BRTIL
AERNFE. ZERIMREZL, FHUR, FOAE, REEONE FSFERLNE BTRRLE WHEREBEMREEL. SREEZLARTTE B
CREMA, FROCERE. SEEETIN, AKHENREERZ G, XMkME RAEHEREE, BHUREER. TEEAAERY, MREBERNIE. Bhs
ILRERTAER, RMSER.

SEBRREAR, N LEWSREE, BLE 23R WL FERE, BNSRAL, —EWISSBER, IWERARE. 1 HEOHAME, SRR, IRESY
EBE—EEHN—T; 2 AUEL, SRPL 3 IRFES, 3 MNZESACEER, FAEER ARRREISERNMNE RESFFHNABRRLELE
WFR, IRERLL/NRER, B9 THER, RNERRAE, BRESE IESTRS, RARREASE WhHRE. RERNINESRXE, THEERLE. X
IR RSB, LLERE

I

RE—RKE T, BRMEXE, ENABTELURBANFMEREN. ERISENERNE, RRBHEE, REREE 2 S TEENE, BAAT
BAE, BEREHE—RRRN. RERERSENEHMERNERR, ZFEETHEFCETRTY, BXESASREABRNAETH SUNAREACE
T, mEELmE, REXREGEEROEAZYERR, RAFECHELMNE, BEXZEHRARRE, REEXER. FHEMEE—S#hi—Ifs TEHL
HEERE.

FRALE, RIBENTA REAT curiosity, RI[EMA, EFDE, REHART. AEFFHRREFFNEY . ARRS—HER, RE-EFEX, 1§
SEAAER, REERRY. TERFHOESFENE, CRSELNR, 2hE%E. EARE, TACETHER, REFHOE. OXSSEERY, BEEH
B, B, FRENET, TERLRAT, ZEXRPFMRESEGHE, ER—RBILLEN. ZERBISRE SE50R%.

RE SOEEFREFOME, MCEXNERE, MNEET. BEENTAZZMESY, INSFFHERAA, LTZEHEN, FATERIAZR, 25
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SLE, MREER, HRM EASHUE, —REEE FEABREREANE, (R, TURRIK, REM, EAREFR, SONAZE, THRRERT
5 MRBHERBIESTAHE SHHNHRTSTMENA. 5 KNESERE, FREREY, QICRERN/)NZBE, BENGWEENE BECHET.

BAXRTFELLEREIGES, SBERNER, BAGATIANNE, RAFRE. T WINNE ARAEE J2R7, EREIERESRAMREL
EARETE, RRTERD. MRBENIE, REMNLEIR, FANBEAEEENME NRLFLEBENRAFIORIETR.
L

1RIE element k5, 1. FFRAHR, RER UEMLERSE, 2 BRAMAI, 3 BERER, WRA armrest ESAZE; 4 FEART; 5 NFERAMR
T, CIRARMARERER, 6. K, MSEIEAKA, ARFEENES, 7. EBUKRPE, RTEMELRE, WEARER 8 FIHESNE, HTEE

B O WIBRSILARY, BRATHE HORORMBROKRELIAEYD, B, SEARES. BHRGE, FRETESREE, BOSHA—A, EH
SN, BATRTF S, HWERRNOES.
L

BENNR, PRE, £FHN. SNERELETENLE, HEROE, LEBRT /RERRAEACHE. SHMESNFRE AR (. B#Fek. 3. R
E) setup ZRRERY, —MIHRERSE WIE, FUASEER, B )L ipad, BAMREE. B4 pad. BUNEZ, BREFESEMMAR. LFLEXNT, t
BRI, ERAEFN, CERBHESON. EREFNMEAE, KERE, TEAE, ERARREFKR, AALHEFEER? TIERRUFLE. Tz
B, BRY, WRATHER., EEEE, RRLE. FLRARERE, ARERE, JNEISRE, WIESHER. M E3ESH=RER, HATR. N8
B, MERMES, BANEREFR, EREBATR TELERFER. PELmA, GRRE FEUAALE, IBAEFFER, SWALAHE T
IREESEED. MRIEESE, ZERTMEMR, BMRECEER BIZEEXAE BFLILBEE, BEFSILET, annoying fi&. MIRFIDERENA, BHEE
EG, EEMAE, FEXSE. R RERET O,

I

FHAZWL, exhausted, HEBFNERMZE, B, FKk, FRXE, AAMEASRETA RERELRERK. FEMASENE, KEBIUR annoying, SR,
BRPILE, distractfrom B, FEFM, SBLE. FRE, FEXT, RO, BAZEE, BENGEN, B8, KETF IRWEHTASMINERRS. Fx—
MEY, IHXT, BESZEENTW, RERT, ARHHAR—T, PEKEAIENSURTRMEE, FREESE, RETRT, ETWIRMEKT, WEEX.
ARBBRBAKSNY, FEAASAA, DLESIR. 2EEERRE RAIEEKKET, BEBEINEE, BAFNXCEEN, FrUFHRERM, BE—THEM,
WHEBRN . FHMAB LN, RELR, WRERITH. BEIN—Z/NRTEE, BRIBUEEXMERE, OEERER BLEM, HRZE BOAF
ZREMEE, MARET, ERRABER—TRMER.

Group2

1. KEEEAN=E, T80, TN MNTEZELANNE, ETHETRET MWIERE, GENEEmAR,

ATRIERFER, CENER, RBEZZNHREZE, RACEERE, FREIKET XEBRMK, FLuITIE, FEFRFERNBERNS,
TERMTT, AELEFEBRNLT, FEERAXERRNEHMBRRNLTT, SERMEMBEANLTT, RENEFREESER, RETESICHE,
Bl W LRGP \VEERGRENER, RASDSERMEIHERE,

ATMERE, HEFESRIIER, NBU/IRE/FDE, WRAENLTERN, REZERIEL,

FEEAEZPN@EDZE, HILEERER,

FEFEEEFONE, TARNEFR? RINEFRE, RUSMEENE, BEFEFARER—WIE, BCMRS, A% —NRS,
Fin-RE—BNFE, TEHH (. BE. FROBE) T ATEEXINALS—IXE, BFFERAAENXE;

FEEMR, LEMAZEERE IMLERNEBCHNE, THRANREALLZH,

AT ARMERBE N ASEER? HeiEEAL, STIAATILAIABBEA

. REgWREALBRYL, TAREMZE, BAREMNEM,

CKAERASAREL MR, thin KFC AEE, AREBASITRERE;

. EF wifi;

CIEBUERS,

. LEER private AFRLEZS (8], FEARESNAEREREALAY, AREEEEAT,

. Lighting design-EBANTRIRE R T 4THR, AEEAE/EAENIEX 2 SRL/BRT +ERTREES,

CEBEANENRF, BrEAER

. #E A smoking room;

CRBEANLE, FITIWASITIAIA,

. SREMEE,

A - RIS TT AR T A, bR, AEISUA, BREMRE, FNE ARRERBERRKREHEEFERD,

. RB+BNETRE+TARE+REBRBYMRESFHES+RESFE BLEN) +MERESX,
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Questionnaire

The questionnaire with more specific questions and options are designed for a wider-range participant, no
matter they have long-haul flight experience or not. The quantitative data is collected and analysed to verify if
there is relationship, and the reason behind the qualitative results from the generative session. Additionally,
one of the main purposes is to test if there is difference between experienced passengers and
inexperienced people. 12 related questions are designed for quantitative answers to the research questions.
The questionnaire was powered by Microsoft Form and published online.

1. Personal information (gender, age, occupation)
2. Do you have a long-haul flight (>8 hours) experience?
A. Yes, only a few times (<4) B. Yes, many times (>4) C. Never
3.  What was the purpose for (if have more than one type, please choose the latest one for the following questions)?
A. Holiday travel B. Study or work (move to another place for a long time)
C. Businesstravel D. Group activity E. Other
4. How many people were accompanied with you?
A.Noone else, single travel B.2-3 C.24
5. While booking, what factors are more important to you (sort by priority)?
A. Specific plane type  B. Specific location of seat  C. specific taking-off/landing time  D. Specific airline(service)
E.Price  F.Transit G.Other
6. Whatkind of items did you pack up in your carry-on luggage (multi-option)?
A. Entertainment equipment (iPad, earphone, kindle, etc.)
B. Sleeping suit (pajama, slippers, eyepatch, earplugs, U-pillow, etc.)
C. Wash supplies (toothbrush, toothpaste, mouthwash, makeup, skin-care product, etc.)
D. Food/water
E. Other

7.  What kind of in-flight routine did you perform?
A. Sleep as much as possible
B. Keep awake because of
C. Loop of awake and sleep
D. Depends on situation, such as
8. How many times were you awakened?
A. L2 B. 3-6 C.>6
9. What were the reasons of being awakened?
A. Disturbed by neighbors (noise, ask for going out, etc.)
B. Disturbed by crews (catering service, broadcast, etc.)
C. Unsatisfied environment (temperature, humidity, light, etc.)
D. Physical condition (pain, etc.)
E. Other
10. Whatkind of seats do you prefer?
A. Private seat
B. Group seat
C. Sleeping seat
D. Lounge seat
12. What experience of that flight did you have (0-7)?
Comfort
Safety
Hygiene

13. What should be improved most (sort by priority)?
A.Privacy B.Seat C.Hygiene D.In-flightservice E.Environment (temperature, humidity, light, etc.)
F. Others

10



Result

Personal background of the participants &0

50

40

B male 30
M remale
20
10
60
0
50
40 : ® Sstudent 59/215
30 = | . @  Administration Department 56/215
20 @ Ppublic Institution 26/215
‘ @ Enterprise 38/215
10 tl - g = - - -
0 . - @ Freelancer 18/215
[20,307(30,401 (40,507 (50,607 (60,70] ® Others 18/215
Gender and age distribution Occupation distribution
[ | Experienced
Inexperience
25 d
20
15 ‘
10 ‘.Z
5 -
0

Do you have any experience of long-haul flight (=8 hours)?

® VYes, afew times ( < 4 times). 61/215
@  Yes, many times (24 times). 48/215
@ No, never. 106/215 .

*What was the purpose of your latest long-haul flight?

@ Holiday travel 46/109
@ Business travel 10/109 \‘
@ Move to another 48/109
® place 3/109 ‘
® Group activity 2/109
Other
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*What was your common in-flight sleeping experience?

@ Keep asleep 8/109 "‘
@ Keep awake 16/109
@ In between of asleep and 71/109
L awake 14/109
It depends

*How many times did you awaken during the flight?

L <3 times 42/109
] 4-6 times 54/109
[ ] >7 times 13/109
*What was the most frequent reason for being awaken ?
® Neighbor (noise, make way for others) 11/109
@ Crew (food, drink, broadcast) 38/109
® Environment (temperature, light) 28/109
@ Self condition (physical pain, mood) 22/109
L] Others (can’t lay down, engine noise, naturally awake) 10/109

10.09%
34.86%
25.69%
20.18%

9.17%

L

a°

*Which aspect needs to be improved most in the long-haul flight (please rank them by importance)?

First ® m W last

1. Comfort of seats _

2. Privacy - -
3. Hygiene I .
4. Environment . -
5. In-flight service I -
6. Entertainment I _l
7. Other |

*What items did you bring to the long-haul flight? (multiple choices)

@ Entertainment equipment (iPad, earphone, kindle) 79/109
@ Sleeping kit (pajama, slippers, sleeping mask, earplugs, U-pillow) 74/109
@ Wash supplies (toothbrush, toothpaste, mouthwash) 37/109
@® Makeup product 32/109
@ skin-care product 16/109
® rood/water 51/109
@ others 3/109

72.48%
67.89%
33.94%
29.36%
14.68%
46.79%

2.75%

* Questions only for Experienced passengers

@



What are the most important considerations when booking a flight (please rank them by

importance)?
Experienced passengers

Fir¢ ™ Em Last
1. Airline (service) I L
2. Price I .
3. Taking-off/landing time - -l
4. Airplanetype - -_
5. Transit I -_
6. Location of seat | ]
people
Fire®™ im Last
1. Airline (service) I L
2. Airplanetype - .-
3. Location of seat . --
4. Taking-off/landing time - _-
5. Price - _-
6. Transit I I

What kind of seat do you prefer during the long-haul flight?

Experienced passengers

® Groupseat 6/109 5.50% "
Single seat 17/109 15.60%

@
@ loungeseat 59/109  54.13%
@ Sleeping seat 27/109 24.77%
people
® Group seat 7/106 6.60% '/
@ Single seat 6/106 5.66%
® Lounge seat 61/106  57.55%
® Sleeping seat 32/106  30.19%

Please rate the comfort/hygiene/safety of the long-haul flight experience.

[ | Experienced (based on previous experience)

Inexperienced (based on imaginary and other experience)

Comfort Hygiene Safety



C. Creative Facilitation -
ldeation Session

Introduction

The problem owner of this session is Zimeng He, who was in the

ideation phase of her graduation project.
The main purpose of this session was

solutions and to expand the opportunity space for her gradua-
tion project. Before the session first we had an intake meeting
as preparation. As one of the results, we decided our original

problem statement as "

long-flight experience can be improved to make the custom-
er feelin control”. This statement would be presented to our
research group (RG) as “Problem as Give” (PaG) and they were
supposed to explore and reframe it during the session.

Our research group consists of 6 students from the IDE faculty,
including our PO. All of them have relevant experience about

long-time flight.

Oveview of the Procedure

Session Introduction - 30min

@ Welcome & Self-Introduction (5 min)
@ Problem introduction from PO* (5+5 min)

@ Introduction of the agenda (5min)

Idea Finding - 95min

Diverging - 50min

@ Purge (5 min)

@ Absurd Questions (45 min)
Reverging - 30min

@ Clustering (10 min)

@ C-Box (10 min)

@ Review and Discuss (10 min)

Problem Finding - 65min

Diverging - 40min
@® 5WI1H (10 min)

@ Ladder of Abstraction (20 min)

@ H2 (5 min)
Reverging - 15min

@ Spontaneous Clustering (10 min)

@ Review and Discuss (5 min)

Converging - 15min

@ Hit & Dot - Restatement (15 min)

Converging - 10min

@ Hit & Dot &
PO’s preferrence (5+2 min)

@ Problem statement (3 min)

[



Session Introduction

©

Self- Introduction

# Purpose

The purpose of this phase was to set the right atmosphere to pro-
mote openness and collaboration.

# Content

To make the RG feel at ease and speak up for the first time, here the
participants were invited to play a game named Pair Portrait Sketch-
ing, in which each participant needed to close their eyes and sketch
the person sitting opposite to her and then introduce themselves one
after another.

Problem introduction

# Purpose

This phase served as a starting point to build a shared understand-
ing of the actual problem.

# Content

Problem owner were invited to give a 5-min presentation about nec-
essary information about the problems, including the context, impor-
tant insights from the existing research work and most importantly,
the original problem statement (PaG).

Problem introduction

# Purpose:

St the expectations for the session.

# Content:

Facilitator briefly introduce the simplified agenda and the purpose of
this session to the participants so that participants can get an idea of
what they are going to achieve and how

Problem Finding

Based on the PaG, participants would be
guided to explore the context of the prob-
lem, propose their own understanding, try
reframing the problem and finally come up
with a new problem statement. During this
phase, our participants were supposed to
dive deeply into the problem and thus get
ready for the next idea finding phase. In
addition, the process of the exploration and
reframing can be also beneficial and inspir-
ing for PO.

1

Fugure=1
Self-Introduction

Fugure-2

Problem Introduction




Problem Finding - Diverging

O 5W1H WHAT WHO WHEN
#Purpose [ Purctuatiy ] Strangers Disaeder moment
A checklist technique for analyzing the Problem as given. Gathered [[7re tutiperituee ol werpure § Peurs The Food/service time
facts and data to achieve a rich description of the problem statement Bomt Poopla in the backssat T
#Content W o 7 " behind liness
TWhhe parmtliﬁipan(tjsHare re?:irhed to aslk problen;s \[vith Who, \?[I'hit' Wherg, Sinaditand i i T
en, Why and How, which are relevant to the long-time flight experi- " G
ence. These questions will be written down and be gathered together Fron e RN oo "_““
on a flip-over. PO will be invited to the questions if necessary. ARy i
#0utCome Paor flow of bloed in the legs The chitdren Annoyed mament
The research group achieve a complete understanding of the context T O S Ul TeAlinsemmanies Tpet
about long-time flight experience. In addition, some novel elements are Flight safety fears The Flight assistant Wani ta drink fresh milk
proposed as well, as is show in the fugure. Pt luggage in the cabinet The by
[ take sics | Tarrorist hijacking
WHERE WHY HOW
the Bar The Moise of engine
The pilot compartment Disturbed by the neighbour Internet access
Lounge Alarm clock
The toitet The exit seat
Check - bn point Tos hiingryf thirsty 1o Eil asteep Ticket boaking system
< Space & scald [ Ho rouen lor luggage ] Take off shoes
Fugure-3 = - Saat bashie the windov
SWIH L . 2
O Ladder of Abstraction
# Purpose # Outcome
Help explore the problem and the solution space on different levels of Through the process of the ladder of abstraction, the participant keep re-
abstraction formulating and exploring the reason and the possible solutions relevant to
# Content the flight experience improvement. Therefore the problem space is greatly
The participants are first guided to propose “why” questions for the expanded both in the specific and the highly abstract direction, as is shown
current PaG, such as “why do customers need to feel in control”, "Why in the figure.

do companies need to improve the flight experience”. Then the ab-
straction level moves up and participants will be required to generate
new "why” questions for the ones just generated. Another round with
"How" questions are done in the same procedure.

s ol sy Sec e impact of the behayioe

TREET FORGIRE Sap e

WHY HOW

(I-IIIIII IimEEEEEN

How to make customers feel in control

Problem as perceived

Problem as given

What elements/ aspects of the whole How m'ght we raise the custo_mers
long-flight experience can be improved awareness of the pleasures in the
to make the customer feel in control cruise experience?



Problem Finding - Reverging & Converging

O H2

Based on the knowledge achieved in the previous phases, participants are asked to propose
new problem statement in the form of “How to”. The new questions should combine partici-
pants own understanding & the PaG(What elements/ aspects of the whole long-flight experi-
ence can be improved to make the customer feel in control.). These questions are collected as
the options for the new problem statement.

#0utcome

After 5 mins’ brainstorming, 46 new problem statements are generated

O Spontaneous Clustering

#Purpose

Provide the overview of the generated options and bring order into the large quantity of options.
#Content

The participants are asked to overview all the options generated, especially the ones generated
by others, so that they can form a clear idea of problem spaces. Participants are free to discuss
on the options if necessary.

#0utcome

The 46 statements are finally divided into 8 clusters.

O Hit & Dot

Every participants are provided with 2 stickers, with which they can vote for the favorite 3 clus-
ters. After the voting, clusters with more than 1 stickers are picked. The participants are guided
to discuss on the selected clusters again and finally, a new problem statement is proposed.

#0utcome

Finally there are 3 clusters selected (emotion, choice and ownership). After some further

discussion, the key elements in these clusters were reframed and new problem statement was Fugure-4
generated as problem as perceived (PaP). The result of clustering

Idea Finding - Diverging

O Purge

#Purpose

Clear mind and write down all options they already have so that they can generate other novel
ideas other than common/silly ideas.

#Content

Since participants have successfully propose a new problem statement, at this moment prob-
ably they already have some ideas about the solution. In this phase, they are required to first
writing these already existing ideas down in order to clear their mind and set the basis for the
further creative confrontation phase. The ideas generated in this phase will be kept and be
included in the future Reverging phase.

o Creative Confrontation - Absurd Question

#Purpose

“All newness comes from chaos”. In this part, the participants were guided to move away from
the problem statement through a so-called “excursion”. The aim of this phase is to create
“safe” chaos by gradually leading the RG to domains outside the obvious.

#Content

Participants are required to choose 3 terms in the PaP. These terms became the columns in a
matrix. And then participants were asked to fill up the matrix by generating substitutes for the
terms in 3 stages:

1. Nearby
2. More creative
3. Absurd
After the matrix were filled up, the participants were asked to start force-fitting - generate new Fugure-5
solution options based on the terms in the matrix. The metric and terms used in
the “absurd question®
O #0utcome - .

4 sheet of solution Ideas

107



Idea Finding - Reverging

O Clustering

Due to the time limitation, clustering is the final part of this session. In this part, we carefully
reviewed the solution ideas generated in the diverging phase and had discussions on the poten-
tial ones. In the end, we divided these options into 12 clusters. Although there was not enough
time left in this session to develop them into sufficiently detailed solutions, the existing cluster
has been able to provide some helpful and inspiring future design directions.

Feedback

H2 to enable passengers to
input and have an impact

Personal Space

H2 stay alone;

H2 keep passengers who want
to sleep undisturbed;

H2 be independent & private in
the community;

H2 create a space according to
passenger’s personal needs;
H2 ensure independent on-
board experience

H2 trigger conversations;

H2 show othes my preferrence;
H2 to enhance the interaction
between passenger & assistant;
H2 trigger conversation when it
is necessary;

H2 find something to do for the
idle passengers

H2 make passenger maintain
stable emotion;

H2 keep a good mood;

H2 create superiority

Information
acquisition

H2 get passenger choose what
information to receive;

H2 to verify information;How to
playback;

H2 know what happens in the
past journey;

H2 provide more information
about the journey

H2 expand the scope of passen-
gers’ responsibilities;

H2 make passengers feel like
they are a community;

How can a passenger offer
another passenger a free oppor-
tunity

How might we raise the customers’ awareness
of the pleasures in the cruise experience?

H2 select the seat environment
through VR;

H2 provide more choices without
passenger getting lost;

H2 provide multiple choices;

H2 choose a neighbour;

H2 know more about the whole
journey

Flight attendant

H2 make flight attendants care
about passengers;
H2 do flight attendants connect

18



D. Prototype of Concept 2-
Role Play

Steps

- 6students, randomly pick one of the roles and one of the moods, trying to
role play the real person;

- Thenimagine the journey with the current system, interact with each other
without any introduction or intervention;

- Let participants write down their feeling;

- Introduce a Match System to re-arrange the seat location, repeat last step,
compared with the previous one.

when sentimartal; when grampy,
ol O

9 years old 28 years old 34 yearsold 62 years old 26”y’ears el 32 yearsold
“It is the first “I’'m going on “I'm going on “I’'m going back . (i an “I'm goingon a
time for me to vacation with vacation with my home from IR business trip for
go abroad in my boyfriend. my girlfriend. my daughter’s St[{de"t’ now the fashion week
summer holiday We’'ll stay there We'll stay there home. She now going b:Ck @ as an editor of a
with parents.” for half a month.” for half a month.” live abroad.” a;zeunsin,’zy fashion
wedding.” magazine.”
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Dynamic user profile

26 years old
“I’'m an international
student, now going
back to attend my
1 cousin’s wedding.”

. 28 yearsold
" “I’'m going on
. M vacation with my
boyfriend. We'll stay
l there for halfa

month.”

9yearsold
“It is the first time
for me to go
abroad in summer
holiday with
parents.”

34 yearsold
“I’'m going on
vacation with my
girlfriend. We’ll stay
there for halfa
month.”

62 years old
“I’'m going back my
home from my
daughter’s home. She
now live abroad.”

32 yearsold
“I’'m going on a
business trip for the
fashion week as an
editor of a fashion
magazine.”

Cheerful

* Engage in pleasurable activities;

* Be optimistic, open for
communication;

Embrace your situation;

Be enthusiastic and open-minded;

Relaxed

* Embrace the situation

¢ Open-minded and take time
¢ Move calmly

* Care-free and kind

« See the good

Sentimental

= Avoid the centre of attention

* Meandering thoughts

« Seek familiar experiences and
routines

« Contemplate

¢ Bequiet

Lethargic

* Close off for communication;

¢ Respond with delay;

« Beindifferent, quiet and reluctant;
* Save energy.

Rebellious

* Actimpulsively;

Expand energy, tend to lead;

Engage in energetic activities;
Are impatient and intolerant;
Take risks.

Grumpy

* Be close-minded, impolite;
* Be pessimistic;

* Beintolerant and impatient;
* See the bad;

¢ Tense up.

Prototype insights

Tendency

- Open for communication;
- Tolerant to unstable situation;
- Be willing to offer help for others.

- Take time to enjoy the journey;
- Open-minded and tolerant;
- Embrace the situation, move calmly.

Children:

- Will attract more attention, but not necessarily need;
- Have some special help or guidance;

- Tend to follow their daily routines, need familiarity;

- Are more emotionally volatile;

- Need more reassurance and distraction.

- Avoid social communication
- Tend to be quiet, indifferent about the environment;
- Self-immersed, tend to ignore others.

- Want more social communication;

- Be self-centered, tend to break the rules;

- Tend to disregard others;

- Want to get others’ acknowledgement and attention.

- Avoid social communication;

- Be self-centered, tend to disregard others;

- Dissatisfied with everything;

- Impatient for the unexpected event;

- Want to get others’ acknowledgement and attention.

It is useful to increase the awareness of the individual mood state;

v
v ltis helpful to avoid possible big conflict;
v

Make it easier for flight assistant, releasing their pressure;

- Define what should be collected, what should be shared, what should be analyzed;

- Find the useful information, build the relationship, difficult to see the nuances;

- The data collection is challenging, like mood measurement, travel history;

- Reduce the negative influence, like the feeling of being used of, or the feeling of deserved

privilege;
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Script

m

Welcome

Explain to the participant:

Thank you for coming to my test of the graduation project.

We are here today to test the digital platform for better in-flight experience.

The goal of the research is to gain insights in how potential users interact with and experience the
concept to improve it.

Observation

It would really help if you would think out loud so we get a better grasp of your experience to
improve the concept. Thinking out loud means that you say everything you are thinking, what you’re
doing and what you like and don't like (so for example, if you click the button, you would say ‘Now
I’'m gonna click the button for the next step, | want to try this function’)
1 will give you the instructions for the test and ask you questions later.
The test and interview will be recorded on video that will only be used for learning purposes within
this project (just me, no one else).
If you agree, could you please sign this consent form before we proceed.

o Can you please write your name, age and your job here?

Test procedure

The test will take approximately one hour existing of two different parts. | will explain them to you in
a bit.

It is very important that you know we are testing the prototype, not you! All feedback is valuable, no
matter your reaction is positive or negative!

Please think out loud so we can understand your thinking and follow your reasoning!

Do you have any questions so far? If not then | will start recording.

START RECORDING

Pre-test interview

Goal: get acquainted with the participant and use his experience level etc as input for adapting the
scenarios. Make the participant feel at ease.

Could you tell me a little bit about yourself?
o Where do you live?
What are your experiences with the flight?
o How often do you take a flight?
o For what purposes do you take a flight?
What are your experiences with a long-haul flight experience?
o Have you ever taken a long-haul flight before?
o What did you like about it?
o What did you not like about it?
Can you describe how is your in-flight sleep experience?
o How was your experience like?



o Dislike or liked a specific part?

The prototype is not of very high fidelity but every element is functional, so you can use everything. Take
your time, you can just try and explore every function you'd like to use. Before we go through the concept, |
would like to ask you to take a look at the system.

o What do you see?

o Please describe all the elements and their function
o What stands out in a positive or negative way?
e Here I will give some basic information, your flight number is NH212, your booking number is
18490387.

Interview during the use cases

First part — mobile phone application

This app aims to help you experience an easy travel of long-haul flight experience. You can use it before
boarding and after landing.

Can you please imagine you are at home and now start preparing this flight?
Can you please imagine you are at the airport and wait for checking in?

Questions about the first part — mobile app
(For questions related to general aspects that don’t change on all user cases, only ask questions that
haven’t been asked before).
e In your experience, how did it go?
o How easy or difficult did you experience completing the task?
o What was difficult? Why?
o What was positive and what was less positive?
o To what extent was the scanning easy to understand?
o To what extent did you find it easy or difficult to scan your products?
o What do you think about the cart placement?
o What do you think about the two scanners? Any difficulties with those?
e How do you feel about the flow of the process?
o How do you feel about the order of the on-screen interface? And according to the steps you
followed? (show paper on screen interface)
e Do you have any questions that haven’t been addressed so far?

Second part — IFE platform

This IFE platform also aims to help you experience an easy travel of long-haul flight experience. And you
can use it during the flight.

And now | will add some background noise to stimulate the real situation.

Can you please imagine you have been on boarding and sit in the cabin?

Questions about second part — IFE

(For questions related to general aspects that don’t change on all user cases, only ask questions that
haven’t been asked before).

2



e In your experience, how did it go?
o How easy or difficult did you experience completing the task?
o What was difficult? Why?
o What was positive and what was less positive?
o To what extent was the scanning easy to understand?
o To what extent did you find it easy or difficult to scan your products?
o What do you think about the cart placement?
o What do you think about the two scanners? Any difficulties with those?
e How do you feel about the flow of the process?
o How do you feel about the order of the on-screen interface? And according to the steps you
followed? (show paper on screen interface)
e Do you have any questions that haven’t been addressed so far?

Welcome

o BHEHMRESINEAYEEIR IR,

- BIISXREXEWRAFFEES, LEREEFA TS,

«  AHRINBIERN THREERPWESEIHSEH TR EMAY, ATSGHTES.

Wi AEF

o WS EEAL—VNY, BRNAERIEDERK, B0 EF I App, B2 E Kl ERWEGR

« B—2)la— 5|15 EES.

- EENEFERERNEENIRE, MAZR! FERNRIRSEESNERN, TEFRRNRMEFRIRANE
EiERAY!

«  WRREEAFERHRIAEEL, BMSSRERE, XER(IMEEEFIEERAVEN, NS
&, Thinking out loud ERE(RRHRETERI—], (FEMHA, RERHA, FERHAEIEN, a0
Rk, Fen "WERBRETRE, T—2F, BESIXINEE"

o WIHAAERSHRHRAE, RETAMBRFIEEER, REEMA).

- NREER, BERIIFEZASEXDREE.

- FHAIALHFREHARRG? NRSE, FHARRE.

START RECORDING

Pre-test interview

Goal: get acquainted with the participant and use his experience level etc as input for adapting the
scenarios. Make the participant feel at ease.

REERIENB—TMRECIB?
1HEEFE?
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. (RETRITERRHA?

0 IREAF—IX CHUR HTRIBRIRMHA?

© (FEERKE YITRIZHBMRLARIART IR KHLIS?

RERBPERF AU ERERITATT?

* {REEREIA— TR L ERVERIRIAIRIS?

RV B AR I A EREHE KT M ERIER D ?

FREARIFESRE, B8 HHENEMN, ALURTLMER—TI. B8k, (RALISHARERRE
BERE— I8,

« EREANNERMESZAI, FEBRITEEX MRS, RERTHA?

- BHEIARATTRRETIEE

« HATERRIREGEIRATTS TSR H?

- XERBRMH—LEEAER: BRERXEMNMCERESIZRIERR, TEREETT, SRS
2 NH212, 1ZHIFTS2Z 18490387,

Interview during the use cases

First part — mobile phone application

XTSRS B RA EIHKIE YT, RIS RIFIREE SR,
IREEBSIFIATER, REFHAESXIR K712

IREEB SRS E R ENFLEUNT?

<

<

RFES

1. Enter the application
HNR R

2. Tick the box to prepare carry-on luggage
HEEECHNESTZE, GREMIRITE

3. Check the flight information
KEECHMIMEEEEEIR, THHFECRIL{TEE

4. Checkin

4.1 Choose the seat | prefer (32K)

4.2 Find the check-in desk in airport
®_EEH, EEESERN_(32K) RENVE
EHIFHRENEIETRES

5. Waiting for boarding and pre-arranging the in-flight activities
FEFEN,  FRRTEFHALHWLE

CHIRSIES, BEMER, Bk, ERFEIFSILD) |
BE WL LRHIEIRRS

6. Boarding and find the way to my seat
EHEKEIE IR (32K)

7. Waiting for landing and lining up to leave the plane. Check personal
report and find interesting spots in Tokyo.

PEEESAT WL, THAEEECARERTINSHAIRERS, SHETEBAT.

)z



Questions about the first part — mobile app

IR SE—ER Dy —— R

«  RIBFRRRR, SHEHREURCTRIXTIYESHESEREINE M ARREN? A2
o AR, HARTRERATURAY?

o {RXIRIERYRRTTAN{AT?

«  (RREFEFREANREFUE? RIERERILSE? (RTLARIE link $8EH)

o (FEHARRE BRI IR B RRRAIG?

Y, BETREAIRT A —MNUIER

Second part — IFE platform

XA IFE Fath 2 T RBEEAREMANSIE TG, RELE ¥MTHERTE.
REREMI—LEERBEREELATR.

(REERBSR— MREEENFALENEE T 1?
{REEENZ—TEC—REHABR T, LIRAIERX LA EFEAND?

FBPEsS

1. Enter the IFE system
BN URRRR

2. Watch safety instruction
MEZLIHA

3. Have drink and meal based on personal demand
RIRE CR KRR ST ER RS

4. Explore the entertainment system

REENRABARKRIRE

5. Try to import personal schedule made in APP
HEEFIRTSCLHHNENSA RS

6. Try to have a good rest and fall asleep
HEFFRERIAET, HEENE

7. Do exercises for health, following the guidance after sleep

BESEfRM—Lo/ ORI, BESIRR

8. Generate and export personal report

ERFSH B CHE S ERITRIIRS

9. Prepare for landing and leaving the plane

RS

Questions about second part — IFE

- RIBRRER, SHHRIOEHAREMR?IHA?

o HARRIRE, HARFARATURAY?

- BRI ERREREL, BtAliR=g?

«  REEEEREAVKFUE? RIBREBILSE? (FTLAEIE link E8)
o (FEHARREE BRI ERRRAG?

YFRY, EETREAETR— MR
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Consent Form

Consent form for participation in user test

Dear participant,

For the project “Enhancing In-Flight Sleep Experience”, which is a graduation project of
Zimeng He, Faculty of Industrial Design Engineering, Delft University of Technology.

The aim of the project is to develop a digital platform for passengers to have a better in-
flight experience from the preparation, to adjustment, cruise, and after-sleep phases.

I'd like to ask you to read this form carefully and ask me any questions you might have.
1. Your participation in this test is completely voluntary. If you do not feel comfortable
during the test and do not want to continue, you are free to withdraw at any time.
2. During the test, | will ask you a few questions referring to your personal experiences. If
you don’t feel comfortable to share, you have the right to skip any of these questions.
3. The test will take approximately 60 minutes. The process:
a) Brief introduction (5min)
b) App test (10min)
c) Interview and evaluation form (10min)
d) In-flight Entertainment system test (15min)
e) Interview and evaluation form (10min)
f)  Overall feedback (5min)

During the test, | will take notes and screen recording (online test)/film (offline test). If you
do not want to be recorded/filmed, you are free not to take part in the user test. Please
check any boxes you give permission to:

Being filmed and the voice being recorded.

U Photos being used in academic publications. The personal identity will be protected by
blurring the face.

All information will be used for an internal purpose and in any sort of publication | will not
include any information that will make it possible to identify you.

| have read the description of the study and of my rights as a percipient and | have received
the answer to everything | asked. | hereby voluntarily agree to patriciate in this study.
Signatures

Name of participant Signature Date

have accurately read out the information sheet to the potential participant and, to the best of
my ability, ensured that the participant understands to what they are freely consenting.

Zimeng He 7 g '?g‘g" 2020/05/07

Researcher name Signature Date
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Post Survey

Forms (Fii£g) FNREABEFDR (MEKES.. - oRF 7 Q

FHRERTRHIDE (HERKE CTIHRR)
System Usability Scale (Enhancing long-haul flight experience)

1.

N

w

©

10 20:37 )|
RS

&8 AR
5l Gender
@ & Woman 5
@ BMan 5
@ 3F=5THEBY Non-binary 0
@ T Prefer not to say 0
. EF#E Age
RHESE
w250
10
=32 56
26"

- ARARXANRGREE CTRNERIRAIRSRND? (1 RTOERIRY, 7TRTGERIER) Do you

think the system makes you feel more secure before a flight? (7 means strongly agree)

10 55
=8 T

. IS REB0NVNERRER, BEIEERELREEN—IN. The System Usability Scale

consists of ten questions, please choose one option for each question.

m 38U IIStrongly Disagree RxdDisagree hiZNeutral ~ m [F&EAgree M 3EZUERAEStrongly agree
1. BAFERLERERXNFRSL. | think that | would

like to use this system frequently.

2. HIARXANRFT FEZ. | found the system
unnecessarily complex

3. HINAEANREBBMMA. | thought the system

was easy to use.

4 WANHBECURARARMBEN A BEERAX R
#, | think that | would need the support of a...

5. HAIMEM LA RIFUHIRESTE T —H. | found
the various functions in this system were well..

6. WAARFPELSHF—EIE. | thought there
was too much inconsistency in this system.

7. i) AR
4, | would imagine that most people would learn t...

8. BRIUX M RGHEFEFAERIIL. | found the

system very cumbersome to use.

9. RAEMEAIX N RIHRHRBENRELE, | felt very
confident using the system.

10. RREFIRESFAS LN MRS, | needed
to learn a lot of things before | could get going with...

»

O]

o

~

®

RSN RS RIS ERERIEEMAEANEID? (1RTNRRURYS, 7RSERIHR) Do
you think the system makes you feel more autonomous (opposites dependent)? (7 means
strongly agree)

10 48
%5 P

- ARARXNRGLCEMRNUTRERELD? (1RTERRY, 7587987 R) Do you think

the system is flexible (opposites fixed)? (7 means strongly agree)

10 53
s Ty

IRARERXARFLREENEID? (1FRTSRRRY, 77ERIER) Do you think

using the system makes you feel serene (opposites pressured)? (7 means strongly agree)

10 5.2
s T8y

- ARARRANRGER TR THAERE? (1RTERIRY, 7R79ERER) Do you think

the system is helpful for better preparation before a flight? (7 means strongly agree)

10 6
=8 SFEIE

IRARIRA FEEFITIRIRIEHH T TREED? (1 RRRURY, 7RERE
@) Do you think the system is helpful for better reflection after a flight? (7 means
strongly agree)

10 54
=8 i

10. I¥DRHSEENHARER, BERREA(FEEN—IN. The AttrakDiff Evaluation

consists of descriptive word pairs, please choose one option for each question.

w A —MAClose to the first description F3ZNeutral L]

B A" NAClose to the second description
LEHIRELAY Confusing - 5HiEMY Clearly structured
TIRSEHY Impractical - FISEHY Practical

TBHRIA Unruly - T2 Manageable
EHAIREIsolating - HEFHIEREA) Connective
AR Unimaginative - HBIIEAY Creative
ERFEHI Undemanding - BEkiEMEAD Challenging
SAFHREY Unpleasant - & AR Pleasant

4 AHERHI Rejecting - IR3| AT Inviting
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Forms (FES) THIRREAAAETNE (EK.. - BRF ? Q

FHNEFRRATAMHENER (MERKE WTIRE
System Usability Scale (Enhancing long-haul flight experience)

119

1.

N

w

~

10 96:59 iEoh

&8 FHIFERATIE) K&

IRAFIRA RGBT ATAHERIRNZ2ENE? (1FRT9ERIRYY, 7R7ERVEER) Do you

think the system makes you feel more secure during the flight? (7 means strongly agree)

10 4.1
=g A9

- ARARRANRSHRRSERRIZEMAENNND? (1 FRTRRIRY, 73RT0ERER) Do

you think the system makes you feel more autonomous (opposites dependent)? (7 means
strongly agree)

10 55
g P9

ARARXNRALMERRERIED? (1RBARN, 7523878E) Do you think the

system is flexible (opposites fixed)? (7 means strongly agree)

10 5.1
%= P

. IS RB10MNVNERRARE, EIEERELREEN—DT. The System Usability Scale

consists of ten questions, please choose one option for each question.

m 38U AIStrongly Disagree RX4Disagree thizNeutral  ® E&Agree M 3BRUEEREIStrongly agree

1. BAFERRERERXIFRSL. | think that | would
like to use this system frequently.

2. AR GTFEZ. | found the system
unnecessarily complex

3. HINAEANREBBMMA. | thought the system

was easy to use.

4. BASEBREC AR RELERI R
%, | think that | would need the support of a...

5. HRIMEFELEDRIFUIRESTE T —HE, | found
the various functions in this system were well..

6. WAARFPEL SR —EIE. | thought there
was too much inconsistency in this system.

7. - il O
4, | would imagine that most people would learn t...

8. BRIUX M FGHEFBEFAERIL. | found the

system very cumbersome to use.

9. RAEMEAIX N RAHRHRBENRELE, | felt very
confident using the system.

10. RREFIRSFAS LN MRS, | needed
to leam a lot of things before | could get going with..

5

o

4. ARAAERXNRFHRREENSTERIALD? (1RTERURYY, 7R7GERIEER) Do you

think using the system makes you feel serene and relaxed (opposites pressured, anxious)?
(7 means strongly agree)

10 54
&8 i

- ARARRNRGEFTREHB SHN LENS? (FERIRY, 7RTERIER) Do

you think the system is helpful for better arrange in-flight activities? (7 means strongly
agree)

10 6
2] i

IR RSEFI TR RIEHE VTHTRSED? (1FRTERIRY, 73RToRrE
[A) Do you think the system is helpful for better reflection after a flight? (7 means
strongly agree)

10 5.7
2] i

[}

. PO RBSEEIAFEIRERN, BEERIRLREAN—IT. The AttrakDiff Evaluation

consists of descriptive word pairs, please choose one option for each question.

W EFE—MEClose to the first description FR37Neutral []

B A" NAClose to the second description
L5HIRELRY Confusing - HBHIAY Clearly structured
FINILAY Impractical - JSLAY Practical

TBIRIEAY Unruly - BFHISH Manageable
BEFRAIERIsolating - HEFANERA) Connective
Ty Unimaginative - FAESAY Creative
ESRA A Undemanding - FHEEEHERD Challenging
SARHREY Unpleasant - SAIIREY Pleasant

S AHERFH Rejecting - RS ARY Inviting



Transcription

Al-25-Male

1-2 times/year

Phone APP:

Something that | don’t need, so | want to delete instead of leaving it blank;

There is already a routine that | can follow, and | feé€ligood because thelarangement s clear;
The seat map is not clear enough to see which seat has been chosen;

I want to have a Screen shot and save the image of the information;

Prefer to see the timeline in the local time zone, or at least in “Take off” and “Landing”;
Dragging the schedule module is not convenient for me, not used to it;

Add more text information next to the icon, so | can understand the meaning of each;
Combine the pre-schedule and in-flight service, to avoid overlapping information;

IFE needs more explanation (personal report);

10 New destination seems useless for me, because it's only a redirect page;

11. Airport information is more important after landing, e.g. how to check, how to collect baggage, clear immigration (before baggage claim)
and customs (after baggage claim);

12. Only when | have a long waiting time, I'd like to see More information of new: destination;

13. The timeline logic is not consistent, the tasks are ok, but the information is not;
14.The order is a bit confusing, Before Boarding-Boarding-In Flight;

15. The structure needs to be strengthened, card mode;

16. The symbol is confusing, tick box/hollow circle/solid circle.

©CoOoNOO AWM

IFE:

1. MimelinelisiRglpftlifor me to be aware of time, and what will happen;
2. Prefer to enter the Sleeping mode from the Very beginning;

3. The relaxation part is good and might be really helpful for me;

4. Easyformetolinteractwith, some improvement of the current one.

A2-24-Male

10 times/year, short-haul flight frequent;
biggest problem in long-haul flight is SLEEP, small leg room, jetlag, always have a transition

Phone APP:

1. The design [EiCIEaRatEIGIERCE;

2. The check list is not pertinent enough, maybe based on the travel plirpose and travel length'is more suitable;

3. Add food and water|in the check list;

4. Estimate the weight of the carry-on luggage, because I'm worried about it would be prohibited;

5. I'd like to see @ map of the airport, telling me how to go to the check counter;

6. + is not visible enough, can't get attention;

7. Pre-schedule is useless for laid-back passenger, who want to have a more flexible schedule, they don't care much about it;
8. [Cheoseimeallintadvancelisiiice, but there might be a time limitation, like at least 3 days before;

9. Before landing < in-flight

10. Boarding time - count down, don't miss the deadline;

11. After landing, want to score the airling;

12. Needs more information of the destination airport, exchange rate, how to call a taxi, etc.;

13.The page of pre-schedule can provide fore info of the IFE What movies/music/game will be provided in flight:
14. Provide the transportation informationand tips, like how to avoid traffic jam;

15. Check list is good for more security;

16. Autonomous is not as good as Ctrip(Xiecheng), which provides pick up service from airport to the hotel;

17. The social media can be connected as well. The personalidiaryisigoodifor sharinglin'socialiplatiorm, like Xiaohongshu, Mafengwo, including the evaluation to

the airlines;

=
m

Medesettinglis'good;ibut the emoji is not clear enough;

Generally, it's very normal, even less function than the current system. For example, no flying map;

Can ;

Seatiexercisesiareltisefil, would be better to get more scientific suggestion on how to arrange time to avoid jetlag;

Not a fan of arranging time in advance, no need for that;

Easy to use, user-friendly, target is clear and strong;

The system is more [iké'a communication tolbetween passengers and airlines, is iGreIefficientithanverbalicommunicationylessimisunderstanding;
Airline could gather more information and make improvement based on that.

O N WN R
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A3-Zhenyu-25-Male

2-3 times long-haul/year

The priority of sleep is the first, other like watch series, listen to music;

Space is too limited, legs are easily get dropsy, skin is easily get dry; Entertainment in economy class is limited, movies are old, no subtitles;
Meals are terrible, but don’t want to take a heavy luggage on board, so no food nor water.

Phone APP:

1. The interface is user-friendly, looks comfortable and clean:

2. The preparation-needs a map guiding me from where | am to the airport, how is the current traffic condition;

3. Carry-on luggage-the list is too close to the left side, easily to be unintendedly activated;

4. . information is comprehensive;

5. Pre-schedule-needs some instruction, no idea where to put these activity modules;

6. Could have some dash line hlnt “adsorption interaction”, add “from 2:00 to 3:30";

7. Meal

8. Landing-less useful because the tight schedule, too many things need to be take care, like the procedure of taking baggage, customs;
9. Could add more airport indoor map, guiding passengers go to these point, and the material they might need (Visa, passport);

10. The function is not enough, especially the airport updated information and the traffic information;
11. Security-airplane type (like how many years have been used), personal history;

IFE: the noise is the biggest problem
Pop-up reminder might be annoying, would be regarded as advertisement. If can appear from the side, might be easily acknowledged;
Personal part is confusing, needs more instruction;
. Schedule is not useful for me, | prefer flexible schedule;

. Similar with the current system, the side bar is not easily understandable;
, remind me of the service time;

Timeline is helpful
Not necessary to touch the physical light BUEEGR on the top, it's EoRVenient tolcontrolthelenvironment;

1

2

3

4. Relaxation is essential and useful to take a rest;

5. The Gonnectionibetween phone and IFE is good;

6

7

8

9. Want to have more social quality, so passengers can share their experience in one platform with different languages, or with people who used to sit here, etc.

A4-Yue-25-Female

1-2 times long-haul/year

the space is too limited and want to go outside freely, so prefer the seat next to the hallway;

can hardly fall asleep because of the jetlag and small leg room; will bring own electronic devices, read novels, listen to music;

Phone APP:

1. The Uls clean and understandable;

2. The structure is not visible enough, sub-function looks similar with the main function, the circle and color needs more obvious difference;
3. More choices of electronics and skin care, pen, toothbrush;

4. Flight info-the size and weight of luggage;

5. [Checkithetimelinelinadvancelis really important, because | used to sleeping right after boarding, | often miss the first round of meal;

6. Schedule in advance is not useful for me, it’s difficult to predict what | want to do during the cruise;

7. It's impossible for me to work or read, suffering from motion sickness;

8. | am [nterestedlinthelhealthireport, and would like to Share it with my friends or family, just in social media, and see others’ reports as well;

9. After landing-how to change a SIM card, connecting the wifi, signal is more important;
10. Then is calling a taxi, because too many exits, and difficult to find the right one;

11. [ntegrationtinione platformrisinice,avoidingiswitchinglamong various applications to find what | really need, especially for people like me, who are easily get

nervous before a flight;

12. It helps me to Easylanxiety, and Easyauser=friendly, every separate part is €l€al, and I'd like to share it with others;

IFE:

1. I'd like to see the map, how much is the flying height while landing, etc.;

2. [Chooeserthedinnertimensverymnice, but worried about increasing the work load of flight attendants;

3. | am Willingtertry/ toltsethefinction'of Relaxation, looks very REIRflll never see this in a flight, could help me to focus on myself;
4. Guidance of doing small EXercisesisiice, tried once in Tianjin Airline, passengers are willing to follow with the broadcast;

5. Medereptionsiaremicelactive mode/sleep mode/don't disturb mode;

6. If can control the temperature and the wind circulation system:;

7. Still worry about the objective constraint, and the development of technology, and if they are affordable.

21



B1-Gubing-26-Female

3 times long-haul/year back home is relaxing, but leaving to a new place (alone) is pressured, because needs to arrange after-landing by myself;
Like to communicate with neighbour, walk around between snaps;

Would be disturbed during the sleep, and it takes more time to fall asleep;

Would forget something important, but notice too late, like the delay of the flight, seat selection;

Phone APP:

How much foodGr shacks do Ihieed?

Sliding tabs are confusing;

Availability of seats are not clear enough;

Like to have fémindenibecause always forget to choose seat in advance;
Boarding information needs to be double checked;

Timeline of inflight activity needs to be highlighted;

Want to adjust the meal time as well;

LikethelhealtAtreport, because | am interested in this field, think it would be useful if there are more scientific suggestion, like how much sleep do | need to'

overcome the jetlag;
9. If the data is far from the average, then would be nervous about the health condition, and be imore aware of that in the next time;
10. Really want to have some personal time after boarding, because staying in the public environment for a long time;
11. Want to communicate with boyfriend after landing in a private space to avoid embarrassment;

12. OverallNiketherfeelingthaticanknowicomprenensivelinformationiniadvance. but the real situation must be more flexible;
13. Compared with KLM app, it [itégrates imorefunctions, but | am worried about the connection with airline. Do flight attendants know about that?

W N A WD

IFE:

1. Like the feedback of when the drink and meal will be served, so | can prepared;

2. [TheschedulecouldibelmportedintothesystemmwhIChisIEonl, but want to see if could be zoomed in;
3. The report could be EXportediintophone, also nice;

4. The touchable screen is not sensitive enough, so not sure if there are more options of activities.

B2-Max-33-Male

2 times/year

From Beijing to US, 16-17 hours, have a transition in between

Activities: watch movie, although not often watch in daily life; Would like to walk around, sometimes there is a snack bar in the tail of the cabin;

If have more budget, then | would choose seat with more space, like in the first line;

If go for a conference or other meeting, feel more pressured, then would like to have more resting time, to be prepared for the following activities after landing.

Phone APP:

. [ColerefUNisiesh, but without strong correlation with the flight;

Check list can be a reference, want to bring snacks as well;
Charger/laptop/files/documents, more options for working purpose;

Better to choose the purpose for the check list;

If Wifi'is free, then highlight it;

Use ;

E17 check counter could be shown in _

Before boarding, would make sure everything needed in the accessible pocket or the most outside layer;

See the timeline in pre-schedule, would try to Elick'the Circle'and see What is i éach step; connect with the service provided; entertainment provided:;
10 Not many people using the pre-schedule function, still use instinct to do what they want to do;

11. This function is not necessary for individual, redundant for me;

12. It's necessary for vegan or people who have a special diet'to order food in advance;

13. If have a habit to wear a smart band, then it would be useful and can compare with the history;

14.1t's too complex, though MiGRAEBEREIRTUI, focus on the current happening thing would be more suitable for me;
15. New destination is good for me to see Biffefentiplatformsiinioneitime) (weather, traffic; service desk; wifi; signal):

16. Like the use of flat icons, clear and friendly:
E:

©CooNOOA~WNE

=

EaSj for me to Bperatelanaiifderstand:
Nice UL

[ESTiRtUitivelto arrange in-flight activities according to the timeline in the bottom;

Not useful to give feedbacks to airlines, also concern about the privacy, personal data be used for other purposes;
Use the same style and basic structure with the current system;

Needs more rewarding mechanism as promotion.

W NOOA WM
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B3-Peixin-23-Female

Tried to work in-flight, not really handy, because of the uncomfortable posture and limited space;
Afraid of “big” neighbours, noisy and chatty neighbours;

Phone APP:

1. [EKeTthecheekIlist] but if could be edited, would be better;

2. Needs some tips for safety check, like less than 100ml, battery, the liquid;

3. Confused about the circle and the check box;

4. The availability of seat is not clear;

5. [Ekethepresehedulerfunetion] which could help me organize the time, want to see end time, (form 2:00 to 3:00, work for one hour);

6. Have a sleep habit of sleeping for the times of 1.5 hours, so | would calculate how long is good for me to adjust the sleep cycle in the local time;

7. If | just take a leisure flight to travel on holiday, | wouldn't use it;

8. If I have to work in the cabin, [WouldiUselitbecauseidon twant to'wastertime. But the biggest issue is the work itself, not the environment or self-condition;
9. Menufermealsisigecdiferovercome thellanguageibartiers. also nice to think in advance, so [HER EWastelotherpassengers tme;

10. After landing-need to know how long the custom procedure takes, updated information of the que;

11. Fegling of everythinglinicontrolMisistrong, but no highlights, each part seems equal and functional, no emotional feedback;
12. Overall, it's [p&tteRthan the other similar applications developed by airlines, have fore/guidance;

=

E:
Thetimelinelisvern/nicelso | can prepare a little bit to choose what | want;

The security is more from the airplane itself, like the turbulence;

Add personal arrangement in the timeline is helpful. and also creative;

After landing, I'd like to give score to the airline. It doesn’t matter if they are will to take the feedbacks, | just want to blow off steam;

Pl

Cl-Tianyu-26-Male

Never take a long-haul flight, but have many experiences of over-night train;

Don’t have much expectation on the public transportation;

The only few experiences of flights were all satisfactory, and all short-haul flight. The impression was faster, more comfortable than train;

During the overnight train trip, would listen to music, watch videos, have snacks and check if the train is on time or not (use phone applications);

Phone APP:

Not quite familiar with these steps, so might search the basic procedure first;

The carry-on luggage check list is for checking? Or remind me to bring things?

The seat map is not easy to understand, color coding not obvious;

The dragging function is not functional, not easy to use. Might need some hint to understand;

Leisure activities and sleep are flexible, not necessarily need pre-arrangement;

Not sure how flight activities would be practical, might be influenced by the changing situation;

The icon of (day-night) for sleep is difficult to understand;

| am [ifterestediinthe sleep/healthimonitoring report, but only take a look to kill time, won't import it into phone;

10 Also | would doubt the accuracy of the report, whether it is trustful, and seems useless because | am not able to change it (not take a flight so often;
11. The brdinary document would more helpful (for frequent passengers);

12. Generally, the process is Sioothianailogie, reminder could REIEIaNGE. I'd follow each step to arrange my schedule and WoREforget thing won tmissithe time!
13. Might be interesting to add social characters, the frequent traveler might share their experiences;

14. Seat selection-add the social interaction, passengers could choose to show part of their information, like age, gender, hobby, etc.

©COoNOTA~WNE

IFE:
1. If I sleep right after on boarding, then still need some reminder from broadcast;

2. The Eonnectionwith'applicationtisiice, because phone is more often used in daily life;

3. The main concern is how to fall asleep faster and avoid disturbance.

C2-Belle-56-Female

Never take a long-haul flight, the only few experiences of flights were all satisfactory, and all short-haul flight;
The impression was fast and comfortable, especially the in-flight service;

Phone APP:

1. Quite'satisfiedwithrallifinctions, Cléarandiorganized, feel SliFe about the essential information;

2. The communication steps are Simplified, could imagine less misunderstanding, less waiting time;

3. The + icon could be add on the timeline, so draw more attention;

4. Caremuchiaboutownihiealth, because of the previous experience of heart attack. So a clear report would EaSeimy nervous condition.

The service fiefangeisthoughtflllin case | don't feel hungry at that time;

Meditationtisigoad, because I've tried it before go to the bed. But never tried the guided one, definitely want to use this function;

The

The only missing part is the social mteractlon with neighbors, if | feel lonely or boring, still want to have some real interaction instead of staring at the screen;
The destination information could be richer, like the climate, hot news, history, etc.

S N
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C3-Ray-35-Female

Never take a long-haul flight, the only few experiences of flights were holiday travel;

2 hours midnight flight, the budget airline is not so satisfied, like the seats are unadjustable;

Don'’t feel comfortable to waken neighbour, worried about to go toilet;

Prefer to use own portable electronics instead of the in-flight entertainment system, though would easily get motion sickness or sore eyes.

Phone APP:

1. The Ulis very clear and logic, color coding is comfortable:

2. Thelintuitiontinformationion the overview page, don't need click or enter into a new page;

3. Probably take More personal care items;

4. The Bhlinelcheckinglisisaiconvenient, saving much time;

5. But the seat map is not clear, seem confusing to me;

6. Feel Clifious/abouttheRealthlfeport, and have the habit to check the wearable band in life;

7. The taxi information would be handy if provided after landing;

IFE:

1. The fiMeétablé could be imported into the system, which makes it fiGrelconvenient to'checkiand arrange;
2. The seat exercises seem limited due to the small leg room and neighbors;

3. The meal service chosen in advance and postpone the time function is iSer=friendly tolpeoplewhoiarelafraidiof thelcommunicationywithoutlanguage barrier;
4. Would like to fiyiallifelaxationfunction, because it was tiring to take a long-haul flight;

5. The ffiodeICHGSeRIfURCtioNISIaISEIEonvenient, without any efforts;

6. The mode for children, like éye protection” or “teenager mode”;

7. Forlittlechildren, if any activities more specific? Like dfawing on the'screen or cther physical interaction.
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