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Executive Summary
This thesis report is about redesigning the
passenger boarding interaction for ensuring
efficient boarding and a better experience.
First, preliminary research including literature
review and field study was conducted to
gain the basic knowledge of a passenger's
boarding experience (What is to be found
in theory and real-life?). Following from this,
research questions are:
What is a passenger's interaction during
boarding?
How does a passenger fell during boarding
interactions?
Why does he/she feel this way? How do the
interactions happen?
Due to the project is in cooperation with
Safran Cabin, which is under developing
a luggage reservation system called the
"BINSIGHT", consisting out of an overhead
bin with sensing technology and an user
application for reserving luggage space.
Therefore, the fourth research question is
added:
Can the "BINSIGHT" system take away
passenger uncertainties to improve the
boarding experience?
To find answers, the "BINSIGHT" system and
the aircraft cabin context were examined. By
applying the contextmapping approach, an
empirical research took place in a simulated
boarding context. 12 participants were

recruited and provided rich insights during
the user test. Afterward, data is collected
and analyzed. From the cultural analysis
and user interview, it is concluded that the
uncertainties to the cabin environment cause
an inefficient boarding experience. For
example, a queue is created due to every
passenger wants to be the first entering in
the aircraft cabin (the value of achievement).
Furthermore, passengers also care their
own safety and privacy during boarding (the
value of security). Therefore, inter-personal
distance has become a critical issue. By
applying Proxemics theory (Hall, 1966),
aircraft boarding can be seen as a territorial
b e h a v i o r . K e e p i n g a p ro p e r d i s t a n c e
between passengers/luggage serves as a
starting point for the design process.
Other findings from the user test are listed
as follows: (1) Hand luggage as part of
passengers' body, (2) Passenger-unfriendly
Interactions, (3) Multitasking, and (4) The
trade-off between passenger experience
and boarding efficiency. By integrating all
the findings, 6 "micro delays" which cause
inefficient boarding and negative experience
were defined:
(1) Checking boarding pass on the aisle, (2)
Finding seat signage, (3) Searching luggage
space, (4) Repacking luggage on the aisle,
(5) Closing overhead bin while others are
still boarding, and (6) Inappropriate luggage
stowing behaviors.

Special Thanks to...
Based on outcomes from the user tests,
the Socio-cultural dimensions (van Boeijen,
2015) was applied to indicate current value
orientations. 3 dimensions were targeted
and listed as follows:
(1) Identification: Identification stands for
the balance between individual freedom
and connectivity with a group. (2) Aim: Aim
values the purpose between caring each
other and achieving success. (3) Space:
Space copes personal privacy in a public
space.
After the definition and analysis of current
problems, 4 concepts were created through
creative sessions based on the design goal,
“Take away boarding uncertainties by
showing air passengers a worried-free path
from entering the aircraft to their seat in the
economy class cabin.” Then, all concepts
were evaluated through rapid prototyping
and role-playing sessions, and they were
integrated into the final concept "ready to
fly" by applying persuasive game design
(Visch, Vegt, Anderiesen, & van der Kooij, 2013 ).
Through gamification, a game world is
created to provide a feeling of enjoyment
and engagement, also to reduce the realworld consequences. Furthermore, by
using the game elements such as avatars,
points, rewards, storylines, and etc., a user’s
behavior and attitude in the real world can
be formed, altered and reinforced, which
can be applied for achieving the design goal

and promoting better boarding behavior.
Overall, the prototype "ready to fly" is about
a retrospective mobile game experience of
helping a caterpillar find a space for making
a cocoon in a virtual aircraft cabin. This
experience gives air passengers a rehearsal
of their boarding experience while waiting
at the departure gate. A personalized avatar
for each passenger and airport related
scenes can allow passengers to adapt to the
unknown environment, which can provide
guidance to reach their seats. By beating
the level through cooperation, can put down
the barriers between strangers. Finally, realworld rewards can motivate the passengers
and alter the behavior (adjusting luggage
position) for creating more space in the
cabin, and moving the interactive screen
from the bottom of the overhead bin to
the top provides more space for window
passengers to locate their seats. Overall,
the passengers get better experience by
cooperating together and winning the
rewards, and the boarding efficiency can
be improving by a better boarding flow and
more luggage capacity.
For the redesign user test, an interactive
prototype of "ready to fly" was built and
tested by 6 participants. The test shows
that the "ready to fly" concept provides
better boarding experience and efficiency.
Participants can easily find their seats and
luggage space without spending extra time

on the aisle. It is also worth mentioning the
reward system, by correcting passengers'
stowing behaviors, more capacity is created.
However, combining numerous elements
in a short interaction might overwhelm the
users which creates more confusion while
boarding. Therefore, it is suggested that to
take the passengers step by step. Making
small changes for a bigger impact.
Lastly, it can be concluded that correcting
passengers boarding behaviors by seducing
with rewards can increase passenger
experience. In the meantime, the boarding
efficiency can be improved due to good
boarding behaviors lead to less conflicts
and delays in the cabin. Therefore, seducing
with rewards for better passenger behavior
is a promising solution for both passenger
experience and boarding efficiency.
Finally, a model of reward system for better
boarding experience is made and a modified
concept is proposed for future research.
I believe this research opens a door for a
better and efficient aircraft boarding through
gamification. Upon further development,
more research is required in order to improve
the acceptability for the public and also to
test with larger amount of passengers. It is
also suggested that designing a gameful or
playful interaction instead of a mobile game
experience to enhance the acceptability and
the flexibility of usage.
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Chapter 1

Introduction
Passenger experience is a complex system which
consists of 3 main stakeholders: the passengers, the
airport, and the airlines. Before jumping onto the
project, it is useful to learn the definition of passenger
boarding experience from each stakeholder’s perspective. This will be done by the following steps:
First, the project overview from Safran Cabin. Second,
the literature review of the current passenger boarding experience. Third, a field study by talking with the
passengers in Schiphol Airport. Finally, the research
questions will be given to conclude the chapter.

Source: Los Angelos Times, April 15, 2019 from: https://www.latimes.com/travel/la-tr-travel-spot-overhead-bin-bag-help-20190415-story.html

Project Overview
Owing to the airlines baggage policies
and the tendency of skipping the waiting
time around the luggage belt, more and
more air passengers choose to travel by
carrying hand luggage only. However,
the increasingly hand luggage stowing
demands have exceeded what a current
aircraft cabin can provide, especially in a
full flight. As a result, the cabin crew has to
stop the boarding process and some handluggage will be moved into the cargo hold,
which affect the passenger experience,
but also increase the turnaround time.
Safran sees an opportunity to optimize
the interaction between stakeholders and
has designed a "BINSIGHT" system for
managing the space in the bins for hand
luggage storage. However, the technologydriven design lacks UX aspects to support
its usability. Therefore, the company is
seeking a passenger-centric approach
to dive into the user journey and find
inspiration for solving the hand-luggage
stowing issues.
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Problem definition

The assignment

A boarding process is a complex system
and involves various stakeholders for
the operation. For instance, the airlines,
government agencies, the cabin crew
and passengers. This project focus
on passengers' experiences. Other
stakeholders, such as crew and ground
agents are involved but the experience will
be approached from the point of view of
the passengers. In addition, the previous
research has suggested hand luggage
stowage is an essential factor in lowering
boarding times, as it can lead to the aisle
being blocked (Coppens, Dangal, Vendel,
Anjani, Akkerman, Hiemstra-van Mastrigt,
& Vink, 2018). In fact, The current aircraft's
interior cabin can not provide enough space
for the increasingly hand luggage demands.
As a result, a hand luggage surplus has
become a problem for both airline and
passengers, especially in a full flight. A
hand luggage stowing issue not only
increases the turnaround time and delays
the flight, but also brings negative emotions
on passengers' boarding experience.
Therefore, dealing with the hand luggage
stowage has become a crucial issue for the
airlines.

This research focuses on solving hand
luggage issues by using passengercentric design approach. Cooperated with
Safran Cabin, air passenger's boarding
experience is going to be explored and
design opportunities are going to be
revealed. Moreover, design methods such
as contextmapping and culture identity
will be applied to reach the underlying
needs and get better understanding of
the passenger experience. Based on the
research findings, design opportunities
and passenger insights will be examined
and collected. Moreover, a hand-luggage
handling interaction will be created and
implemented in the current "BINSIGHT"
system which enables travelers to have a
more intuitive boarding and hand luggage
stowing experience. Finally, a usability test
will be conducted and evaluated.

Project planning and approach
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Literatures: Passenger Boarding Experience
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Passenger boarding experience

What is turnaround time (TAT)?

What are the boarding interferences?

What are the boarding strategies?

Defect of boarding strategies

According to the airlines' website, boarding
experience can be defined as procedures
that process passengers and allow them
onto the correct aircraft for their destination
at the airport. Therefore, three stakeholders
a r e i n vo l ve d d u r i n g t h e e x p e r i e n c e :
Passengers, Airlines, and Airport. There
are complex relations between these three
stakeholders. For example, According to
Popovic, Kraal, and Kirk (2010), passengers
are the main customers of an airport, their
needs need be investigated to understand
which aspects are important. Another
income of the airport is renting the airport
space to the airlines for transferring the
passengers. Therefore, airlines desire
to reduce their costs at every level. For
instance, airplanes have to work at full
capacity, and airplane turnaround time has
to be minimized (Ferrari and Nagel, 2005).
Additionally, Nyquist and McFadden (2008)
found that the average cost to an airline
company for each minute of time spent
at the terminal is roughly $30. Thus, each
minute saved in the turnaround time of a
flight has the potential to generate over
$16,000,000 in annual savings assuming
1500 flights per day.

The turnaround time for a short-haul
flight is defined as the time for an aircraft
to complete full off-loading, loading and
where required, catering and cabin cleaning
procedures (International Air Transport
Association, 1997). For long-haul flights,
the time including comprehensive technical
and cabin services should be considered
instead. The turnaround time (TAT) is
also used for measuring the efficiency of
commercial airlines' operations (Marelli et
al., 1998; Van Landeghem and Beuselinck,
2002; Ferrari and Nagel, 2005; Van den
Briel et al., 2005). Usually, it constitutes
the time from the arrival of the airplane
to its next departure, which means
passenger boarding was also included in
the turnaround time. In order to save the
turnaround time, one of the solutions for
airlines is to minimize interference while
boarding.

According to Qiang, Jia, Xie, and Gao (2014),
there are two kinds of interferences happen
in the boarding process. One is aisle
interference, it occurs when passengers
stowing luggage block other passengers'
access to their seats in cabin aisle. The
other is the seat interference which occurs
when passengers seated close to the aisle
block other passengers to proceed to
their seat in the same half-row. Solutions
for reducing boarding interferences were
also suggested from the report, one is to
parallelize the airline boarding process by
having more passengers stow their luggage
simultaneously. Another suggestion is that
the airlines can encourage their passengers
to provide accurate information on their
carry-on luggage in advance of boarding
and a pre-boarding area is needed.
Consequently, boarding strategies were
proposed for switching to a faster, wellstructured boarding experience.

A boarding strategy or boarding method
i n f l u e n c e s o r e ve n d e t e r m i n e s t h e
sequence in which passengers board the
plane for allowing more passengers to
stow their luggage simultaneously (Jaehn
and Neumann, 2015). Most methods divide
passengers into different boarding groups
for which the boarding sequence between
the groups is given. The boarding groups
usually consist of passengers who are
allocated to this respective group because
of their seats. In order to get a better
understanding of boarding strategy, 2
of the fastest boarding strategies will be
explained as follows:

Jaehn and Neumann reported that fast
strategies also come with complexity. Those
complicated strategies lead to overwhelmed
passengers who may negatively remember
their experiences with the airline. Moreover,
if passengers do not board in the correct
order (because they arrive late, do not
understand the strategy or do not want to
board in the given sequence) then good
strategies usually perform worse.

Figure 1.01 Boarding strategies: the reversedpyramid (left) and the Steffen method (right)

Steffen method

the Reverse-pyramid

The Steffen method was deemed the
fastest boarding method due to no
seat interferences and just a few aisle
interferences. Passengers board from the
back to the front, with a row skipped each
time, and window seat passengers board
first.

The revers-pyramid method is a Mixture of
the back-to-front and outside-in method.
Columns are defined within the airplane,
and boarding starts with window columns
in the back and ends with aisle columns in
the front.

Due to the influences from above, no
i n n ova t i ve b o a r d i n g s t r a t e g y w i l l b e
presented in this project, and the most
common strategy "random boarding"
will be applied through the project. In
addition, this project will focus on how to
encourage passengers to provide accurate
information on carry-on luggage in advance
of boarding. In addition, costs, customer
friendliness and feasibility also be taken
into consideration.
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Preliminary study in Schiphol Airport
To get a better understanding of the
current context of a passenger’s boarding
experience, a preliminary study was
conducted at the Schiphol airport. By
talking to the passengers who just arrived
in Amsterdam and walked out from the
arrival gates, profound insights could be
collected due to those people have the
latest memories of boarding experience.
A questionnaire was also made to obtain
more details from their journey. However,
most local passengers who came out from
the gate just want to hurry, catching their
train/bus to go home/hotel. Therefore, only
the informal interviews were conducted, 9
business or regular travelers from China,
India, and local travelers who were waiting
for the connecting flights participated in the
survey.

Figure 1.02 Arrival Gate at Schiphol Airport
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Research Questions
This project is in cooperation with the innovation center of Safran
Cabin, and together with air passengers boarding journey is going
to be discovered and reveal the pain points from the passengers
boarding experience and, determine the needs of current and future
stakeholders during boarding. Based on the current trends and
passengers’ reflections, research questions were raised and listed as
follows:
WHAT IS THE BOARDING JOURNEY OF AN AIR PASSENGER?
WHAT ARE THE USER INTERACTIONS DURING THE JOURNEY?

Figure 1.03 Qoutes from the field research

To discover where the passenger stress
comes from, all significant quotes from
the passengers were noted and clustered
into a timeline and various themes. Then a
hypothesis was made:
“Not fully prepared” or “uncertainties to
the cabin environment” cause stress for air
passengers during boarding.
“Not fully prepared” can refer to unclear
information received, such as not fully
understand the airline's luggage policy,
departure time, and security regulations.
“Not fully prepared” can also regard as
a passenger’s luggage, for example, one
passenger found it irritating when some
passengers were repacking their luggage
on the aisle during boarding. Taking a
“red-eye” flight is also making passengers
stressful due to they have to pack the bag

in the middle of the night.
On the other hand, “the uncertainties”
can refer to “the waiting” and “ the
unfamiliarities to the environment”. A
passenger has to meet a lot of queues
before the airplane takes off. No matter
from entering the cabin, the security check,
on-site check-in, and to catch a train to
the airport. Due to a passenger has to be
precise on arriving at the departure gate
in time, and the amount and the length
of waiting time are always unpredictable.
Therefore, waiting is always frustrating
for air passengers. On the other side, “the
unfamiliarities to the environment” can be
the unfamiliarity to the cabin. Therefore, a
passenger may feel uncomfortable about
the seat or feels insecure when a stranger
moves the passenger's luggage.

HOW DOES A PASSENGER FEEL DURING THOSE BOARDING
INTERACTION?
W H Y D O P A S S E N G E R S F E E L T H I S WAY ? H O W D O T H E
INTERACTIONS HAPPEN?
On the other hand, Safran Cabin has developed a luggage sensory
system “BINSIGHT” for lowering the stress and the insecurity during
boarding. Therefore, other research questions were raised to
understand the usability of the system:
CAN A LUGGAGE RESERVATION SYSTEM (BINSIGHT) TAKE
AWAY PASSENGER UNCERTAINTY TO IMPROVE THE BOARDING
EXPERIENCE?
CAN PASSENGER BOARDING TIME DECREASE BY DEPLOYING A
LUGGAGE RESERVATION SYSTEM?

Takeaways
A passenger's boarding experience
consists of three parties - passengers,
airlines, and an airport. In order
to ruduce costs, airlines need to
minimize the TAT as much as possible,
one of the solutions is to reduce the
passenger boarding time. From the
literature research, two solutions were
proposed, having more passengers
stow carry on luggage simultaneously
a n d e n co u r a g i n g p a s s e n g e r s t o
provide carry-on luggage information
before boarding.
By talking to travelers in the airport,
It was found that passengers are
not fully prepared for their luggage
well and not certain about the cabin
environment before boarding. As a
matter of fact, a design should be
intervened for helping passengers
take care of the boarding situation
and assisting airlines to improve
boarding efficiency.
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Chapter 2

Context Analysis
To redesign the passenger boarding experience, the
current product and its context shall be examined. In
Chapter 2, the cabin context is first discussed. This
includes the boundaries of an overhead bin and a
measurement of the passenger aisle. Secondly, the
current product from Safran Cabin “the BINSIGHT
system” will be introduced, and its technology and
intended usage will be explained. Finally, a benchmark of existed solutions of carry-on luggage stowing
will be given to gather information in the exploring
phase.

7
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Aircraft Cabin Overview
A measurement of the aircraft cabin
was also made for getting a better
understanding of the context. As can be
seen from Figure 2.02 on the right, the
width of the cabin aisle is 48 cm, which is a
narrow space that passengers are unable to
pass through each other during boarding.
If a passenger stays on the aisle for too
long, all the passengers at behind will get
stuck. Therefore, controlling the boarding
flow and keeping everyone moving will be
another challenge in this project.
Figure 2.01 An Airbus A320 seat map

The Ecos pivot bin which is designed by
Safran Cabin, is used for assisting the user
tests throughout this project. Based on
the internal data, the Ecos overhead bin
is able to load a total of 166 22" carryon bags vertically in an Airbus 320 series
cabin. However, depends on the layout of
the seat, an Airbus 320 has a capacity of
144~189 seats, which means a passenger
is allowed to bring 1.15~0.88 luggage into
an aircraft cabin. Therefore, it can be
concluded that in a full flight, a luggage
surplus will occur if...

9

1. too many passengers load their luggage
horizontally.
2. too many passengers bring more than 1
luggage into the bin.
3. too much luggage whose size is larger
than 22" was brought into the aircraft.
Insights can be found that to increase the
boarding efficiency and shorten the turnaround time, the luggage surplus can be
prevented by (1) adjusting passengers'
luggage loading behavior from horizontally
to vertically, (2) limiting the number of
passenger's carry-on luggage, and (3)

controlling the size of carry-on bags should
under 22".
However, according to trolley design
ergonomics, it is more natural for a human
to lift and load the luggage horizontally
due to the handle design. Also, depending
on the purpose of the flight, the size and
number of luggage of a passenger may
differ from each other.

Another factor that may reduce the
boarding efficiency is the height of the
overhead bin. A verticality survey was
made from the bottom of the overhead
bin to the floor is 148 cm. Difficulties will
occur if a passenger can not reach to the
bin when lifting. Therefore, "how to make
luggage stowing easier for everyone?" can
be another direction for the project.
Figure 2.02 cabin interior of an Airbus 320

Master Thesis by ChungPang Tsai

10

The Binsight system
Safran is an international high technology
group and tier-1 systems and equipment
supplier in the commercial, aviation, and
defense. The innovation center of Safran
Cabin (the former Zodiac AirCatering
Equipment) in Alkmaar focuses on on-board
food and beverage related innovations,
also exploring the cabin experience of usercentered design and the connected cabin
of the future. The goal of the company is
to focus on passenger centricity to keep
up with the fast-changing environment in
aviation while integrating smart technology
for a more connected cabin. To alleviate
the increasing carry on luggage demands in
a flight, the company sees an opportunity
to optimize the luggage stowing interaction
between stakeholders and has designed
a "BINSIGHT" system for managing the
space in the bins for hand luggage storage.
However, the current technology-driven
design lacks of user-centered mindset
to enhance the passenger boarding
experience.
The “BINSIGHT” system consists of two
parts: an user application for luggage
space reservation, and an overhead bin
with sensing technology to indicate the
reserved bin space for air passengers, and
to notify users to load the luggage in the
right position, so the cabin crew is able to
optimize the space of the overhead bin
capacity.
11

Intended use

Figure 2.03 The Binsight sensory Technology

Technology
 iDAR & Vision Sensors were applied in
L
the BINSIGHT system for detecting the
bin usage. LiDAR is a surveying method
that measures the distance to a target
by illuminating the target with laser light
and measuring the reflected light with a
sensor. Differences in laser return times
and wavelengths can then be used to
make digital 3-D representations of the

target. As can be checked in Figure 2.03, a
basic LiDAR system involves a laser range
finder which is hidden on the top of the
overhead bin. The laser is scanned around
the bin being digitized, gathering distance
measurements at specified angle intervals.
Therefore, by digitizing the reflected data
of a loaded bin, a passenger's luggage
location and position can be read, and flight
attendants can use the data for optimizing
the overhead bin capacity.

• D
 uring booking flight tickets
The BINSIGHT user app follows a normal
booking procedure by entering the
destination and the dates the user wishes
to fly. After the seat selection, a pop-up
screen will show up and provide a yes/
no question “do you want to reserve a
luggage slot or not?”. If the user selects
“YES”, a popup message should appear
asking to book associated bin space (if
available). After selecting the seat and the
bin space, the app will lead the user to a
luggage measurement screen using AR
measuring technology. On the other hand,
if the user selects “NO”, then the app
will jump to the confirmation screen of
the seat selection with flight information.
After successfully booking flight tickets,
the user application can also provide an
e-boarding pass for the passenger for
check-in.

Figure 2.04 & 2.05
the BINSIGHT user app (top) &
the attached screen of the overhead bin (bottom)

• During boarding
T he passenger can use the e-boarding
pass to get access to the aircraft. If the
passenger has reserved a luggage slot, the
name of the passenger will be shown on a
screen at the bottom of the overhead bin
(See Figure 2.05). Moreover, on the right
side of the screen, a luggage symbol will
indicate the user to load his/her luggage
in a vertical position. If the passenger does
not stow the carry on in the right way, a
wrong (cross) symbol will be shown to
inform the user to make the adjustment. If
it is a full flight, the user app would send
a notification for those who don’t reserve
a space to check their carry-on luggage
to the cargo hold at the check-in desk.
Ideally, the BINSIGHT could help the airline
ensure an efficient boarding and loading
of luggage in the cabin.
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Product Benchmark
Takeaways

Source: from https://www.easyjet.com

The Cabin Baggage Checker is one of the
earliest solutions to tackle the hand luggage
issue and it was commonly deployed by
many airlines. It is a steel cage that has the
baggage policy dimensions. If a passenger
is not sure whether his/her luggage can
be taken into the cabin, the passenger can
try to put the bag into the checker. If the
luggage fits the cage, then the passenger
can carry it to the plane without a doubt.
If not, then the passenger will be asked to
check their luggage into the cargo.

13

Source: from https://www.transavia.com

PASSME of Delft University of Technology
had developed a guiding hand luggage
system (GHL-System) in 2018 to improve an
airplane boarding time and the passenger
experience. By providing the luggage
dimensions to the airline, passengers
can obtain the boarding priority and
the airline could estimate the luggage
space beforehand. Moreover, to assist air
passengers to find their luggage spots
while boarding, a light strip, icons, and
numbers are used to highlight each luggage
spot for the passenger and those lights
will drag the attention of the passengers
toward the correct bin. Besides, the “mood
light” (white-blue colored light) is able to
create a calm and relaxed atmosphere
where it is easy for passengers to find their
way.

Transavia had deployed a colored label
system for the carry on bags in 2015. That
is, the ground agent will paste a colored
label to each carry on item while on-site
check-in. A green label corresponds with
a bag that fits underneath the chair; a red
label corresponds with a bag that has to be
stowed in the overhead bins. By doing so,
passengers can easily understand where to
load their bags, and the cabin space can be
optimized, if all passengers follow the rule.

Source: from https://www.astronics.com

The Smart Aircraft Intelligent Bin Sensing
solution developed by Astronics in 2018
is able to detect and report real-time
information about the status of overhead
bins, such as the percentage of fullness. By
checking the screen, passengers are able
to realize the usage of each overhead bin
and know where to stow carry-on bags,
which speeds the aircraft boarding process
and reduces passenger stress.

Figure 2.06 - 2.09
The Cabin Baggage Checker (left 1),
the GHL system (left 2), Transavia
label sysem (right 1), and The Smart
Aircraft Intelligent Bin Sensing
solution (right 2)

Due to the narrow space and limited
luggage capacity, guiding a passenger
to find a luggage space has become a
profound knowledge. Safran Cabin has
developed the "BINSIGHT" system for
air passengers to reserve a luggage
space while making the check-in, and
inform passengers by showing their
names under the bin during boarding.
Solutions and technologies for carry
on luggage stowing had kept coming
out during the past decade. However,
those solutions did not solve the issue
, and in fact, more hand luggage was
carried into the aircraft cabin due
to the luggage policies. Therefore,
passengers' boarding journey shall
be looked into. Therefore, a boarding
experience test will be conducted in
the next chapter.
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Chapter 3

Contextmapping
To understand the current situation and define the
problems from the main stakeholder of the passenger
boarding experience - the passengers, a contextmapping session will be conducted. The session consists of
sensitizing, an experience test, and user interviews.
Each part of the session will be explained in the chapter. Afterward, test results will be shared and the main
findings will be given. Finally, Chapter 3 will be concluded by revealing the answers to each research
question, and a phased discussion and conclusion will
be given for drawing a period of the session.

15
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Test Setup
In order to gather all insights from
air passengers’ boarding journey in a
short period of time, a contextmapping
(sensitizing, experience test, user interview)
session was conducted. The session follows
the 4 steps of the path of expression from
thinking about past memories in a current
activity, then by reflecting past memories
participants can easily express their future
expectations, which allows the researcher
to discover different possibilities. In the
following chapter, each stage of the
contextmapping will be explained.

Sensitizing (1 week before the test)
Around 1 week before the user test, a
sensitizing toolkit (Appendix-C) was made
and sent to each participant to elicit past
stories and ideal future expectations. Due
to boarding is one part of an air passenger
traveling experience, the sensitizing toolkit
was designed as a personal passport for
a trip to Rome (current scenario). Starting
with a current situation, participants’
packing behavior was asked. The second
part is about participants past experience,
they were asked to draw or wrote down
(due to some participants are professional
salesmen, and they preferred to write
instead of drawing) their first day of
the journey from home until the aircraft
takes off. The third part is about future

Figure 3.02 & 3.03 - The sensitizing toolkit

expectation, participants could use any way
they want to express their future airplane
boarding scenario.
For cultural perspective research, questions
such as “what is your must-do-things
before boarding?”(rituals),and ”select your
ideal travel experience from famous movie
scenes” (heroes) were spread into the
sensitizing toolkit. For more detail on the
sensitizing toolkit, please check Appendix C.

Figure 3.01
the 4 steps of the path of expression
Figure 3.04 - The user test plan
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Experience test (45mins)
To get a better understanding of an air
passenger boarding experience and carry
on luggage interactions during boarding.
A boarding simulation test was conducted
in an aircraft cabin mockup at Safran Cabin
Alkmaar (Figure 3.06). 6 participants were
asked to board into an aircraft cabin by
using the random boarding method (to
make it close to the current situation). 3
colleagues were asked to act as a fake
passenger to create the queue for the
boarding, and 2 interns in the company and
the company supervisor were blended into
the test group to take note of participants’
nonverbal expressions and significant
quotes during the test. A total of 12
participants (6 in the morning session, and
6 in the afternoon session) joined the test.
All 12 participants (2 locals + 2 employee
relatives + 3 employees from sales and
m a r k e t i n g + 5 e m p l oye e s f ro m R & D
department) are frequent flyers who live
or work in Alkmaar, in the Netherlands.
They were recruited and joined the test on
09/07/2019. All participants were given the
sensitizing toolkit 1 week before the test
and were able to express themselves from
their past experiences.

19

Start with a normal A/B test, the first round
was the control group which a normal
boarding scenario was set with sufficient
luggage space. Therefore, each passenger’s
interaction in an aircraft cabin can be
observed and recorded. Different from
the first scenario, the second experiment
group has the same boarding sequence
and luggage as the control group. The
only difference is the carry on luggage
bin space. Insufficient luggage space was
created to observe how luggage surplus
influence the boarding time and passenger
experience, also how passenger deal with
the problem (severe error/minor error).

User interview (~30mins)

To test out how the luggage reservation
system (BINSIGHT) influences the boarding
experience, an extra C test was added.
As can be seen from the chart (Figure
3.06), the boarding sequence and personal
luggage followed the setting as a control
group. Insufficient luggage space was also
given to see whether a luggage reservation
system can improve the boarding time and
passenger experience in a luggage surplus
situation. All 3 tests were video recorded
by a camera at the rear side of the cabin
to observe the interaction between each
passenger, and a GoPro was installed on
the top of an overhead bin to observe
passengers’ luggage stowing behavior and
passenger’s facial expression.

In the final part of the test, a group
interview was conducted. Open-ended
questions were asked during the test and
all participants were able to express their
experiences from the test and their past.
Start with the note takers’ observation from
the test (current activities), significant or
unusual moments were pointed out, such
as how late boarding participants deal with
the insufficient luggage space problems.
The discussion was to figure out “the
why” behind those behaviors. Then those
moments are used to bring out their past
experiences. Finally, from those rich past
experience, participants were led to their
problems of the past during boarding and
the expectation and improvement they
want to experience in the future. The whole
interview was voice recorded by a mobile
phone. The transcript can be found in
Appendix D.

Figure 3.05 & 3.06 - The user test setup
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The Boarding Test

Participants handed in sensitizing toolkits
and signed the consent form

Group interview after the test

21

Participants received their bags and
lined up based on the random boarding

Passengers started boarding after the
announcement

Participants interactions whie boarding
were recorded from entering the cabin

Questionnaire and feedback session

the luggage surplus dilemma

Paper prototype of the BINSIGHT system
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Test Results
The boarding experience test was divided
into three parts – 1. normal boarding (control
group), 2. insufficient space (experiment
group 1) and 3. insufficient space with
luggage reservation system (experiment
group 2). The test timelines of each round
will be presented on the following pages:

Control Group

Test 1 setup (6 participants + 1 observer + 2 note takers)
Round 1

Round 2

Control Group

Experimental Group (EG) 1

Random Boarding

Boarding priority

Follow R1
(change participant order)
Follow R1

offered by Seat

Personal Luggage

Round 3
Experimental Group 2
Follow R1
(change participant order)
Follow R1

Bin Space

Round 1

T h e co n t ro l g ro u p b o a r d i n g w a s s e t
under the circumstances under a random
3D
boarding order and a sufficient luggage
space. Passengers were allowed to store
luggage where ever they want. In addition,
3Cto
2 participants were randomly selected
take out a book in the front pocket of their
trolleys. During the test, some passengers
were struggled at the beginning due
to they can not find the signages for
locating their seats. Furthermore, the first
3B
passenger forgot to take out his book from
the trolley, so the participant waited until
other participants were finished, then left
the seat again for retrieving the book. One
3F
thing also worth mentioning is that some
luggage was stowed horizontally Group
into the
bin (not the ideal way for airlines). The test
was completed in 126 seconds.
3E

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160
move to
aisle

greet check
In

Sit

walk to seat

3A

In

how PX deal with HL surplus & interference
stimulate user expectation

Test 1 Flow

collect insights of Binsight
& how to improve PX exp

item found
Sit

aisle for 3A
“in the middle”
(next to strangers
and struggling people)

Sit

Impatient
while leaving
seat

3D forgot to take
his book

3C tried to put HL
under the seat
move to
aisle for 3A
Anxious
(didn’t find
the seat number)

ask 3C
to move

greet
In

Sit

greet

ask 3D
to move find item

check

Sit

item found

In

Sit
Wait 3B

greet

check

In

3F adjusted HL to
up-right position

Sit

check
In
Wait 3B

Control Group

Wait 3F

move to

move to
aisle for 3B

check

Wait 3B

BINSIGHT
Observation focus

find item
Wait 3E

Wait 3E

ask 3C
to move

help 3C
stow HL
Sit

Figure 3.08 - The timeline of the control group test

Figure 3.07 - The user test setup 2

Round 1 & 2 (CG & EG)
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Participant hand in passport (sensitising toolkit)

get boarding pass (contains seat and personal task)

line up
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Experimental Group 1

Round 2

In experimental group test 1, all variables
followed the settings of the control group,
3D
such as boarding order, numbers of extra
tasks, except the luggage space in the
bin. Space for 6 vertical-stowing trolleys
was provided for all 6 participants, which
means the last 2 passengers have to figure
3C
out how to solve the luggage surplus if
Group the
the previous passengers did not stow
luggage vertically. Also, If the participants
were found unable to solve the situation,
3B
the boarding process will be stopped, and a
flight attendant will show up and check their
3F
luggage into the cargo hold. Comparing
to the control group, all passengers spent
a longer time on luggage stowing due to
space was limited. During the test, 2 of the
first 4 passengers still loaded the luggage
horizontally into the bin, so the last 3E
two
passengers did not have the space for their
luggage and unable to find the solution, and
both participants were observed unpleasant
when the bags were taken away. The 3A
test
was completed in 174 seconds.

5

Experimental Group 2

10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160
greet check
In

find item

move to
aisle

item found
Sit

walk to
seat

“irritated”
I put on seatbelt on
when sitting down

Sit

3D tried to close
the bin
greet check

find item

item found

In

HL wrong
way in

Sit

“Relieved”
Glad to be in my seat
while other struggles

ask 3C
to move
In

Sit
Wait 3C

ask 3D
to move

move find item item found

greet
In

Sit
Wait 3B + 3C

3F grabbed the
book by his mouth

notice
no more
space

check
In
Wait 3B + 3C

Wait 3F

check
opposite
bin

“Reluctant”
looks distressed
when HL been taken
183s

apologize
to 3A

Sit
HL
Checked
Announcement

Handed
HL to
FA
191s

In
Wait 3B + 3C

Wait 3F

Wait 3E

“Annoyed”
“now?” the announcement is bit late for 3C

Sit

Figure 3.09 - The timeline of the experimental group 1 test
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Round 3

in the experimental group 2 test, the
settings still follow the previous tests
3D
(boarding order, extra task, insufficient
space). However, a luggage reservation
system is applied in the test this time.
Passengers are asked to book their own
luggage space while the on-line check-in
3C
process. In addition, the last 2 passengers
w h o d o n o t h a ve t h e l u g g a g e s p a c e
will be informed to check in their hand
luggage before boarding. Following the
3B
BINSIGHT system, signage which contains
a passenger's name and seat number will
be placed under the overhead bin. During
the test, few passengers were confused
3F
by the "find your name" experience at the
beginning. 1 of the last boarding passengers
Group
was insecure due to the passenger did
not see his/her name from all the signage.
3E
The boarding time for the whole row was
improving than the experimental group 1
(insufficient luggage space boarding) by
almost 25%. The test was completed 3A
in 130
seconds.

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160
check
names

greet
In

walk to
seat

find item

move legs to
aisle

item found
Sit

adjusted
HL position

Sit

“Confused”
“Name” and “seatnumber”
should be located together

ask neighbor
to confirm seat

find
name

check
In

move to
aisle

Sit

check
names

Sit

find item

item found

In

move to
aisle

“annoyed”
by seeing other
get confused

Sit

Sit

Wait 3C

ask 3D
to move

check
names
In

Sit
Wait 3B

Wait 3C

greet

check
names

In

Sit
Wait 3C

Wait 3B

Wait 3F
“Insecured”
due to no seeing
my name

ask 3B/C
to move
In
Wait 3B/3C

Wait 3F

Wait 3E

Sit

Figure 3.10 - The timeline of the experimental group 2 test
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the Boarding Test – Overall Findings
Passenger boarding interactions

Hand luggage is part of the passenger

As can be seen from the Figure 3.11, in a
normal boarding situation, the boarding
interactions and decision making of an
air passenger from entering the aircraft
till sitting down entails greeting to flight
attendants, walking to the seat, confirming
the seat and surrounding environment
such as neighbors and empty luggage
space in a nearby bin, waiting for the
previous passengers, stowing carry on
luggage, asking aisle passenger to move,
and sitting down. The boarding time for
each passenger is also different due to the
waiting time. The earlier a passenger enters
the cabin, the less time he/she has to wait.

Popovic, Kraal & Kirk (2009) reported that
a bag without a person is a security risk.
A person who carries a bag is responsible
for that bag’s content. Besides, from the
observation during the test, all passengers
tended to place their bags somewhere can
be easily reached. Passengers were been
observed a feeling of worried and insecure
while their luggage was touched by another
passenger or been taken away by the
flight attendant. It can be concluded that
a passenger and his/her luggage should
be considered as one unit when designing
for a positive boarding experience in the
context of boarding.

Figure 3.11
The passenger's interactions
during boarding process
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It is worth mentioning that the overhead
bins are designed to load the hand luggage
vertically to maximize the space capacity
of the aircraft cabin. However, during the
boarding test with sufficient luggage space,
participants loaded the luggage in their
own ways (vertical, horizontal, or horizontal
with a personal item on the top).
The overhead bin is designed for stowing
4 22” carry-on bags vertically to reach
its maximum capacity(Figure 3.12). If one
of the passengers stows his/her luggage
horizontally, then the overhead bin can only
accommodate 3 carry-on bags (Figure 3.13),
or some passengers have to stack their
luggage on the top of other passengers’
bags, wh i ch i s h ar mf u l to passe n ge r
experience and it has complained during
the user interview. Moreover, during
the questionnaire session, a passenger
who boarded early mentioned she/he
feels insecure when the later passenger
moved her/his luggage. Likewise, another
participant mentioned she feels worried
when another passenger stack stuff on the
top of her bag and jacket.

Figure 3.12 & 3.13 - The ideal luggage stowing
position (top) and the luggage stowing position
during the user test (bottom)

The Waiting Effect

The Contagious Vibe

The waiting always occurs from the second/
third boarding passenger because they
have to wait for the previous passengers
load their luggage and prepare their
essentials while flying. The second/third
passenger got his/her turn for stowing carry
on luggage until the previous passenger
moves from aisle to a seat. However, from
the video observation, It is found that the
stowing/repacking behavior does not just
affect the passenger behind, but also the
next 4 to 5 passengers. Consequently,
the last passengers in the queue have to
wait for 3~4 passengers to store and pack,
therefore it can be concluded that the
waiting time is accumulative.

Challenges such as insufficient bin space
and boarding interferences were set into
the test to observe the physical influence
(what do a passenger do during dealing
with the problem?) and their emotional
influence (how do they feel under the
circumstances?). However, an interesting
finding is that the interference does not
only affect the passenger who confronted
the problem, it also affected the passengers
surrounding him/her. For example, in the
2nd test 6 vertical luggage stowing spaces
was set for all 6 participants, which means
that when the 5th participant entered the
plane, he/she and the 6th participant had
to deal with the insufficient luggage space
situation if one of the early passengers
stowed his/her luggage horizontally.
However, during the interview, the 2nd
participant mentioned that she also felt
worried when she saw the 5th and 6th
participants trying to squeeze their bags
into the bin. Additionally, one participant
mentioned that she felt glad while seeing
others in trouble because she does not
want to be the “black sheep” in the group.
In conclusion, the boarding problems not
just influence individual, but the “vibe” of
struggling may also affect the surrounding
passengers’ boarding experience.

Figure 3.14 - A picture during boarding test
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User Interview
A group interview was conducted after
the boarding test. The whole interview
was conducted in English. In addition, by
using voice record, the contents of the
interview were written to a transcript after
the test. The full transcripts of the morning/
afternoon interviews can be checked in
Appendix F. Moreover, all significant quotes
from all 12 participants will be clustered and
presented as follows:

Quotes related to “the need for time
and space”
“I always take the aisle seat, to get more
freedom” – P6, morning group.
“I think it is nice to seat close to the exit
because it can be quite annoying to wait a
long time if you are almost the last person to
get out” – P5, afternoon group.
“I was reluctant when the flight attendant
wants to check my HL in the cargo because I
want to deboard quickly if the HL is with me, I
can run off”- P6, morning group.
“Either I board immediately, or I just sit down
somewhere until everyone is in” – P1, morning
group.
“I take my luggage with me because I don’t
want to wait at the luggage belt” – P2,
morning group.
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“Leave Luggage out of the cabin will be the
best solution for me. Just leave the personal
item with me, I don’t mind the rest” – P1,
morning group.

Quotes related to “convenience”
“I upgrade my seat, so I have priority, I can
use the priority lane and be the first group on
the plane” – P3, morning group.
“I feel a bit annoyed when people ask me to
put my stuff under the seat, I just paid $30 for
that” – P4, morning group.
“The luggage space reservation helps me
relax during fly, if I know I have to pay for
it, I won’t worry about that” …but you must
have some levels of guarantee you will get a
spot.”- P4 & P5, morning group.
“If one airline says you have to pay for your
luggage space, other airlines will do it as well”
– P2, afternoon group.

Quotes related to “air passengers”
“People become selfish in the air, they just
want their things to be OK” – P1, morning
group.
“I carry a shoulder bag and a real bag when
boarding, I will feel terrible for hit people in the
face” – P1, morning group.
“You don’t travel for fun if you travel for work”
– P4, morning group.
“I think the anxious people are those who
don’t fly often, like once every two years” –
P2, morning group.

“People always want to board as soon as
possible, everybody wants to be the first …
to wait in the line” – P5, morning group.
“It is different from leisure flyers and business
flyers.” “For leisure, I would like to get
information about the destination, because
sometimes you don’t prepare your trip yet” –
P1 & P5, afternoon group.
“You are too busy with other things, in my
case, my daughter, one priority is taking her
to the toilet (before boarding), because she
hates the noise in the airplane toilet” –P5,
afternoon group.

Quotes related to “interpersonal
distance”
“I don’t get stress from them (other boarding
passengers), I just scared myself like if a bag
falls on my head, it would injure myself” – P2,
morning group.
“I feel a bit annoyed when people ask me to
put my stuff under the seat, I just paid $30 for
that” – P4, morning group.
“Because you are very close to each other
you cannot really protect yourself. If a
person stands next to me, his elbow might hit
on my head”- P2, morning group.
“I don’t want to mess with other people’s
thing. It bothers me when people put their

jacket into the bin. Because the luggage bin is
for luggage, not for a jacket” – P1, afternoon
group.
“…and another downside is everybody can
see my name, I don’t like that”- P5, morning
group.

Quotes related to “Altruism”
“If I see somebody is struggling, for example,
an old lady, I will help” – P2, morning group.
“I don’t want to mess with other people’s
thing. It bothers me when people put their
jacket into the bin. Because the luggage bin is
for luggage, not for a jacket” – P1, afternoon
group.

Quotes related to “Boarding Flow”
“Sometimes you have to store your luggage
somewhere behind you, then it will be difficult
to reach when everyone is moving forward,
or I have to wait until everyone is gone” – P1,
morning group.
“Does it automatically allocate the bin above
you? Because if I sit here, and the bin is full,
do I need to put it somewhere else? I can
imagine it might happen for some passengers
then it will wreck the whole system, then it will
cause a delay” – P2, afternoon group.
“I think it is also the way the suitcase design,
it is different (lifting) from the back and from
the side” – P4, afternoon group.

Quotes related to “un-straight rule”
“People bring two bags with them is a
problem. Too much” – P4, morning group.
“If I saw there is still much space, I would
lay my luggage down (horizontally), but if I
saw there is not much space, then I will let in
turned” – P2, afternoon group.
“I put my luggage in other people’s space
because it did not say what is going to
happen. If someone needs space, just shut it
in, then what? Nothing is going to happen” –
P2, afternoon group.
“KLM had a rule “put your small luggage
under the seat” still people don’t follow the
rule” ”the rule just tell you what to do, but
nobody forces that” – P2 & P3, morning
group.
“The bin is designed to have luggage stow
in an up-right position, but I see it is not
clear for everybody” –P5, afternoon group.

Quotes related to “Simplify boarding
process/info”
“I don’t want to measure my luggage first, I
just need my spot” –P1, afternoon group.
“If you are a frequent flyer, you already know
enough local information” “besides, we have
Wi-Fi in the airport”–P5&P3, afternoon group.
“The Airline can play the voice “please adjust
your luggage in up-right position”” “Or use

drawing”–P6 &P3, afternoon group.
“When you book a ticket on a website, that
ask you to this, for an extra cost, then they
ask you to do that, which is another cost.
Everything cost extra money”–P4, afternoon
group.
“When you buy a plane ticket, there are SO
many steps. You have to buy this, you have
to buy that, so…..I don’t want extra steps.
Already too much.”–P2, morning group.

Quotes related to “BINSIGHT”
“The luggage space reservation helps me
relax during fly, if I know I have to pay for
it, I won’t worry about that” …but you must
have some levels of guarantee you will get a
spot.”- P4 & P5, morning group.
“If one airline says you have to pay for your
luggage space, other airlines will do it as well”
– P2, afternoon group.
“…and another downside is everybody can
see my name, I don’t like that”- P5, morning
group.
“Does it automatically allocate the bin above
you? Because if I sit here, and the bin is full,
do I need to put it somewhere else? I can
imagine it might happen for some passengers
then it will wreck the whole system, then it will
cause a delay” – P2, afternoon group.
“I put my luggage in other people’s space
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because it did not say what is going to
happen. If someone needs space, just shut it
in, then what? Nothing is going to happen” –
P2, afternoon group.
“I don’t want to measure my luggage first, I
just need my spot” – P1, afternoon group.
“The Airline can play the voice “please adjust
your luggage in up-right position”” “Or use
drawing”–P6 &P3, afternoon group.
“When you buy a plane ticket, there are SO
many steps. You have to buy this, you have
to buy that, so…..I don’t want extra steps.
Already too much.”–P2, morning group.
“You have to hurry up, pick your seat, or
otherwise your luggage cannot get into the
plane”–P4, morning group.
“If there is only one more space for two
passengers, the passenger at behind should
hand his luggage to the cargo, when they
fighting for the last space, this would cause
conflict as well”–P4, afternoon group.

“everyone hands in their luggage at the
jetway and only take the essential personal
item with them, then the airline store all HL in
a “fast luggage” space, when landing, put all
luggage back to the jetway” – P4, morning
group.

Quotes related to “Complains”
“When I travel back from holiday, just want to
go home” ”True, as quick as possible”- P2 &
P3, morning group.
“People who carry heavy stuff is difficult
for them to put luggage into the bin” – P2,
morning group.
“Because I am not tall, storing luggage is
always a trouble for me”- P2, morning group.

Quotes related to “ideas”
“Instead of overhead, we can use the space
below seat” “Maybe under-seat space is free,
and overhead is charged, then people will
start store under-seat”- P1 & P2, afternoon
group.
“everybody reduces slightly when boarding,
less weight, less fuel, less cost for airline” –
P2, morning group.
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Figure 3.15 - The user interview
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the Answers to the research questions
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What is the boarding journey of an air passenger? What are the passenger
interactions during the journey?

How does a passenger feel during the boarding interaction? Why do passengers
feel this way? how do the emotions take place?

According to Popovic et al (2009),
boarding time can be referred to the
time from making the announcement at
the departure gate until all passengers
sit down on their designated seat. A
"micro" journey map was made from the
observation of the experience test, as can
be seen from Figure 3.16, the interactions
while boarding is not only between flights
attendants and the passengers, but
also with the cabin environment due to
passengers are solving the uncertainties
while boarding. For example, searching
for an empty spot for stowing luggage.
Therefore, the interactions between people
are greeting with the flight attendant and
informing the aisle passengers. On the
other hand, the environmental interactions
include (1 ) searching seat location, (2) find
available bin space, (3) taking out personal
belonging, and (4) stowing luggage to
the bin. One thing worth mentioning is
that some interactions may put off other
passengers while boarding and reduce both
boarding efficiency and experience, as will
be discussed in the next chapter.

A "passengers emotions journey" map was
made from the questionnaire analysis after
the experience test, as will be presented in
Chapter 4. According to the journey map,
most passengers felt excited when hearing
the boarding announcement. However,
the excitement was turned into boredom
or sadness due to the endless waiting in

the queue. After entering into the cabin,
some passengers felt fascinated due to
adapt to the cabin environment. Then
the freshness turns to negative again due
to another waiting, too close with other
passengers, and can not find a luggage
space. However, when passengers arrived
their seats, most passengers chose to

leave all the negativities behind due to the
aircraft is about to take off, and passengers
are going to start the journey. In short, the
boarding journey is a bumping road for an
air passenger. Negative experiences occur
during queuing and luggage stowing.

Can a luggage reservation system (BINSIGHT) take away passengers' uncertainties
to improve the boarding experience? Can aircraft boarding time be decreased by
deploying a luggage reservation system?

Figure 3.16 - Air Passenger's ‘micro’ journey in the cabin

By assigning each passenger a luggage
space, boarding time is decreased due to
passengers no longer need to spend time
on finding an empty luggage space while
boarding. Likewise, the uncertainties of the
luggage space are taken away. However, a
new negative experience was found due to
many passengers have trouble measuring

their luggage size during using the user
app. Some participants mentioned the
current ticket booking process is complex
enough, and they do not want to add any
extra step anymore. Therefore, a new
intervention for luggage reservation shall
be deployed for boosting both boarding
efficiency and passenger experience.
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Discussion & Conclusion
T h ro u g h o u t t h e t e s t , m o s t r e s e a r c h
questions were answered and several
interesting passenger boarding behaviors
were discovered. Some improvements were
listed below as a reminding for the future
experiment conducting:
•The test took place in the company guest
meeting room as the departure gate for
waiting and boarding, but it is also the
jetway for connecting passengers to the
aircraft. Therefore, many participants
seemed to be clueless in the first round of
the test. Making signs such as “Gate B2”,
“the jetway” to indicate each location
can provide a more clear scenario for all
participants.
•Several “the bin is full” signs were printed
and pasted on the empty bins to create
an insufficient environment. However,
many participants still ignored the notes
and opened those bins while searching
for empty slots. Printing the notes
bigger or use tape to block the bins from
opening could be more appropriate next
time.

35

•In the final luggage reservation
system boarding test, participants
who received the “hand your bags
to the ground agent” note were
assumed to hand in their luggage
to the agent before entering the
aircraft. However, they ignored
the ground agent and still took
their bags into the cabin, therefore
their confusions had delayed the
boarding time after all. Putting
on an airline uniform or making
a name tag for the ground agent
and flight attendant can be more
understandable for the participant
to recognize them and immerse
them into the scenario.

Takeaways
Finding a pattern of passenger's
decision making during the boarding
journey would be a valuable asset for
the project, which can be used for
comparison in the redesign user test.
Otherwise, passenger boarding
could be an individual activity
(each passenger makes his/her
own rule, treat carry-on bags as
part of their body), interactions
between passengers still can be
found during the test. For example,
one passenger’s luggage stowing
behavior may delay the passengers
at behind, or the “vibe” in the cabin
may infect surrounding passengers.
Therefore, "crowdsourcing" may be
an interesting direction to look at for
the project.
For improving the future boarding
test, air travel-related props such as
signages and uniforms can recreate
the context and help participants
immerse themselves into the scenario.

Figure 3.16 - User test data analysis
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Chapter 4

user Analysis
Since the goal of the graduation project is designing
a passenger-centric interaction for boarding experience, this chapter will be focused on air passengers
boarding experience and cultural perspective will be
highlighted. Next, The theory of “Proxemics” will be
explained. Comparing the theory with the test data,
one of the core problems “interpersonal space” will
be brought out and discussed.
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Cultural Identity
Culture is the system of shared beliefs,
values, customs, behaviors, and artifacts
that the members of a society use to cope
with their world and with one another,
and that are transmitted from generation
to generation through learning (Bates
and Plog, 1976). Culture is the set of
knowledge acquired over time (Macionis &
Gerber, 2011). During the interview, some
participants had mentioned they are the
"business flyers", which opposited from
so-called “leisure flyers” (P2 & P3 in the
morning group and P1 & P5 in the afternoon
group). From their perspectives, business
flyers travel for efficiency while leisure
flyers travel for fun. Due to those similar
beliefs and behaviors, the insights from
the test questionnaires and user interviews
were collected and categorized into a
mindmap, in order to figure out what the
shared values are and how passenger
behaviors cultivate those values.
As can be seen in Figure 4.01, the airlines
have made many regulations, policies, and
services for air passengers to obey the
rules (Conformity), in order to obtain a
seamless boarding process. However, most
people find those regulations unnecessary
due to those making the current situation
more complicated, and some services will
make extra costs. Therefore, they demand

39

Figure 4.01 - mindmap of the collected insights

an easier process during boarding. In order
to get rid of all the intense regulations and
processes, hedonistic behaviors such as
smoking, shopping and enjoying the lounge
may occur to relieve the tense situation. Air
passengers are also looking for freedom
while boarding. One way to get temporary
freedom for luggage space or personal
time is to be the first passenger in/out of

the aircraft. As a result, a queue is created
due to every passenger wants to be the
first (Achievement). Finally, due to the
queue and the competition of boarding,
passengers start to think about their own
safety and privacy (Security). Therefore,
"inter-personal distance" has become a
critical issue as will be discussed in the
following section.

Based on the test participants' insights,
“Conformity”, “Hedonism”, “Security” and
"Achievement" are the main 4 values for
the passenger boarding behaviors. Apart
from the basic elements for flying such as
passport, luggage, flight attendants and an
aircraft, numbers of rules and regulations
can be found during the boarding journey,
such as the departure time, the checking
desk, the security check, luggage screening,
and customs. Therefore, to pass all the
stages before departure. Following the rules
to wait in the queue as can be defined as
the value of “conformity”, which prescribes
that individuals restrain impulses and inhibit
actions that might hurt others to derive
from the prerequisite of smooth interaction
and group survival (Schwartz, 1994). Due
to the strict regulations and stages, many
"hedonism" behaviors are found to relieve
from the tense situation, such as smoking,
visiting toilet, and spending the moment in
the lounge or duty-free shops.

Figure 4.02 The theoretical model of values
(Schwartz, 1992)

By using "hedonism" behaviors to resolve
the tension of "conformity", a value conflict
(Schwarz, 1994) was found. A theoretical
model of relations among motivational types
of values proposed by Schwartz in 1992 can
be checked in Figure 4.02. Schwartz made an
assumption that actions taken in the pursuit
of each type of values have psychological,
practical, and social consequences that
may conflict or may be compatible with
the pursuit of other value types. Therefore,
when dealing with value conflict, it is up to

the designer to “resolve” the value conflict
or to “emphasize” it (Schwarz, 1994).
For instance, the value of "conformity" is
alleviated by bringing up the opposing
value “Hedonism". The same theory proves
that, the value of "achievement" represents
for personal success through demonstrating
competence according to social standards,
which may create the queuing and conflict
in the cabin. However, it can be resolved by
the opposing value, benevolence.
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Passenger's emotion journey map
During the boarding test, all 12 participants
were asked to fill in their emotons in each
phase of the boarding process. Then the
results were transfered into a journey map
to see their emtional experiences during
the boarding process. As can be seen from
Figure 4.03, queuing is the most frustrating
moment for the participants, because of the
uncertainties about the cabin environment
(hand luggage space and neighbors), fear
of personal safety and angry with unruly
passengers due to people are too close to
each other. Luggage stowing is the second
worst moment because of the worry of not
having enough space, having difficulties to
load luggage and the misbehavior from the
other passengers.
Design opportunities were also found in the
passenger journey. For example, to provide
a smoother boarding experience for air
passengers, the luggage information from
all passengers is needed by the airlines
as earlier as possible. Hence, the airlines
can estimate the luggage capacity and
optimize the luggage space in the bins for
hand luggage storage. To do so, asking air
passenger their luggage info during online
check-in can be a good timing for collecting
data. Moreover, deploying physical sensory
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Territoriality and Proxemics theory
Territoriality is a basic concept in the
study of animal behavior, is usually
defined as behavior by which an organism
characteristically lays claim to an area and
defends it against members of its own
species. In addition to the preservation of
the species and the environment, personal
and social functions are associated with
territoriality. Territoriality behaviors can
be found on many animal behaviors, for
instance, a bird would build a nest for
mating and raising young. Human behavior
was also found that has the awareness of
territoriality (Sack, 1983). Personal space
can be regarded as a bubble with a person
at the center, forming an area which the
person does not wish to be invaded.

Figure 4.03 - Passengers emotions journey map

device to obtain passenger luggage info
can be another solution. On the other hand,
air passengers want to minimize the waiting
time and more secure and control to the
cabin environment. Providing the “shortest”
and the quickest route to the seat can
reduce the stress while boarding. Moreover,

to maintain the proper distance betweens
passengers could be another challenge, if it
it too close, people may feel uncomfortable.
If the distance is too long, the queue may
turns longer.
A research of "proxemics" was held, which
will be presented on the next page.

In 1963, Edward T. Hall had proposed a
theory of interpersonal space in his book
THE HIDDEN DIMENSION. He mentioned
there are 4 different distance between
people which are listed below:

Hall also explained the culture factor
could influence the need for space for a
person. For example, an American need
greater space (big car, big house) than a
Japanese (small car, tiny flat). Therefore,
if an American travels to Japan and takes
a train full of Japanese, the American will
feel uncomfortable (need bigger personal
space) whilst the Japanese feel normal.
Personal space can be deemed as an
invisible mobile bubble of claiming one’s
territory. Therefore, a person of greater
space needed will see a stranger who
encroaches into his space as a threat. Hall
also differentiated those people to high
territoriality and low territoriality. People
with high territoriality are more concerned
for ownership and its security. On the other
hand, People with low territoriality have less
ownership for space and boundaries are
less important to them, and they are willing
to share territory with others.

Intimate distance: the distance of comforting and protecting.
Personal distance: for interactions among good friends or family.
Social distance: for interactions among acquaintances.

Figure 4.04 - The 4 different distance between people
(Hall,1963)

Based on the research, air passengers
in the cabin can be considered as high
territoriality (concerned personal space
and security). However, an opportunity can
be found that by bringing low territoriality
into the context, making passengers share
space with each other. Therefore, the bin
space can be optimized.

Public distance: used for public speaking.
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Personal distance in the cabin
By comparing with the video footages
recorded from the boarding experience
test, a pattern of territory claiming was
found.

Most passengers greeted or smiled back
to the flight attendant after entering the
cabin. When moving to seat area, an air
passenger would check the seat number
first then move the focus to the seat to
confirm his/her territory and no one takes
the wrong seat. Next, the passenger would
focus on the surroundings for checking
personal and social functions. For example,
“Who is sitting next to me?” or “Where to
stow my luggage?”. In addition, boarding

experience can be affected at this moment.
For example, the passenger feels confused
when noticing no bin space in the nearby
area (P5 at afternoon group round 2) or a
male passenger feels lucky when a beautiful
single lady sits next to him. After confirming
all the personal and social functions, then
the passenger would make his/her move to
stow the luggage in the aiming spot then
move to the seat.

Likewise, the discomfort during queueing
can be explained by the Territoriality and
Proxemics theory. As can be seen from
Figure 4.07, the aisle in an aircraft is a
narrow space for all passengers, it is around
48cm by measuring. Therefore, when
getting stuck on an aisle, a passenger would
aware there are “intruders” invading his/
her social/personal space. Moreover, the
passenger cannot move to the left or right
due to the narrow space. As a result, the
passenger feels restrained by the limited
space due to the intruders in the front
and back, so that is how the discomfort is
formed. The passenger feels relieved when
the line starts to move again.

Takeaways

Figure 4.07 illustration of discomfort
while queuing

Based on the cultural analysis,
boarding behaviors can be deemed
as territorial behaviors and consisting
the following values: conformity,
hedonism, security, and achievement.
Among the values, the pursuit of
achievement (want to be the first
in/out the cabin) and security (the
need for personal space) may result
in conflicts in the cabin. According
to value conflict theory (Schwarz,
1994), these values can be balanced
by the opposing values in the value
circle, such as benevolence and selfdirection. Therefore, future design
should be focused on promoting
the opposing values. The pursuit of
benevolence promotes cooperative
and supportive social relations can
also break down barriers between
strangers due to they do not see each
other as an “intruder” anymore.

Figure 4.06 - Queuing in an aircraft cabin

Figure 4.05 - The pattern of boarding behaviors
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Chapter 5

Design Brief
By applying the insights from the previous chapters,
the core problems are listed and discussed first in
Chapter 5. To specify the design goal, a total of 6
problematic boarding behaviors are defined as the
“micro delays”. In addition, the design direction is set
by analyzing the Socio-Cultural Dimensions, and the
design requirements will be generated. Finally, the
design goals will be given to conclude the “explore”
phase of the project.
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Problem Identification & Definition
To improve air passengers luggage handling
boarding experience, the problems which
were captured from the experience test will
be listed and discussed as follows:

Hand luggage as part of the body
As mentioned earlier, carry-on luggage
should be considered a part of a
passenger's body. In fact, evidence was
collected and shown that passengers care
about their luggage as can be checked
from Figure 5.01.
In the first boarding test, a sufficient
luggage space scenario was created for
the participants and did not assign luggage
slot for any of them, all passengers were
a l l owe d t o s t o r e t h e i r h a n d l u g g a g e
anywhere they preferred. However, all

passengers were observed that they
stowed their luggage to somewhere they
can easily reach (In Proxemics theory, it
is allocated between personal and social
distance). Then in the second test, the
bin space was set insufficient for part of
the participants. Some passengers were
observed the feeling of insecure while
another passenger was touching or moving
their bags to somewhere else. Moreover,
the feeling of worry was captured when a
flight attendant asked the participant his
permission to take the luggage away (from
a passenger’s social distance). It's also
worth mentioning that many passengers
were observed they closed the bin after
loading their bags, even if there were still
other passengers waiting at behind. The

“bin closing” behavior can be defined as
a territory protection because they don’t
want anyone to move or take away their
belongings.
In conclusion, to provide air passengers a
better boarding experience, not only should
airlines take good care of the passengers
themselves, but also their own luggage. A
luggage space reserve system could be one
of the solutions, however some passengers
mentioned in the interview that they do
not wish to encounter another extra step
during the flight booking process, and they
worried "luggage space reservation" would
turn into another expense for the trip. For
some passengers, they have no problem
their luggage being taken away, as long as
their essentials stay with them.

Passenger-unfriendly Interaction
As mentioned previously, cabin space is a
crowded and narrow space for boarding
passengers. Accidents may happen when a
passenger tries to turn around and lifts his
bag into the bin, as can be checked from
Figure 5.04.
In fact, during the interview, all passengers
showed their concerns about this kind of
accident, no matter for the passengers
who carry heavy luggage to the aircraft, or
people who have already sat down in the
cabin. Nobody wants to get hurt or hurt
people at the beginning/end of the flight.

Figure 5.01 A illustration of the relations between
a hand luggage and its owner
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Figure 5.04 - The shocking moment for a aisle passenger

Figure 5.03 - The "repacking on the aisle" behavior

During the test, random passengers were
given a task to take out their personal item
(e.g., a book) from their bags, in order
to simulate the "repacking on the aisle"
behaviors. From the observation, people
with enough strength and height would
load the luggage into the bin first, then
used the bin as a desk to take out the book.
However, for people who do not have the
strength and height, they chose to put the
bag on the floor to take out the book (See
Figure 5.03), due to there is no other device
for them to place their bag for searching
stuff. Therefore, passengers at the behind

were observed the feeling of impatient
while waiting. During the interview, the
passenger who repacked the bag on the
aisle said she felt stressed because she
kept the passengers at behind waiting and
she knew everybody was watching.
Overall, the current luggage stowing
behaviors are not safe enough, also they
are passenger unfriendly for everyone.
Either the behavior of luggage stowing, or
the items which are allowed to stow into
the bin should be reconsidered.

Figure 5.02 A picture of a participant was closing the bin
while others were still boarding
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Multitasking
“You are too busy with other things during
boarding.” As a participant mentioned
from the interview. Indeed, there are
numerous tasks needed to be taken care
in this short period of time (from boarding
announcement to sitting down in the cabin),
such as preparing the boarding pass and
passport, finding the seat location, obeying
the baggage policy, searching space for the
luggage, even taking care the children. By
deploying a luggage space reserve system
may take away some of the worries from
the passengers. However, it also adds other
tasks to the passenger. For instance, 1
passenger mentioned during the interview,
“now I have to remember two numbers (the
seat number and the bin number) while
boarding”. Furthermore, some passengers
did not like extra step was added during
booking the flight tickets, they considered
the current flight booking system is already
too complex for them (See Figure 5.05).
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The trade-off between passenger
experience and boarding efficiency

Figure 5.05 - A flight booking website

Figure 5.06 the balance beween passenger experience and
boarding efficiency

Airlines have to trade-off different aspects
against each other as they are searching for
a boarding method that boards passengers
quickly and comfortably, without too
much additional effort and is practically
applicable (Jaehn & Neumann, 2015). As
can be seen from the boarding test result,
a passenger found a way to optimize the
luggage capacity and shorten the boarding
time by stacking his luggage on the top of
other bags. However, this solution troubled
more passengers during boarding, they do
not want their bags were moved or their
territories were intruded. Likewise, the
luggage reservation system has improved
the boarding efficiency, but participants do
not want the extra steps during booking,
and some passengers were found reluctant
and worried when the bags were taken
away by a flight attendant. In conclusion,
passenger experience and boarding
efficiency are like a balance, when boarding
efficiency raises, the passenger experience
drops, and vice versa (See Figure 5.06).

Overall
Based on the above, it can be concluded
that aircraft boarding can be defined
as a territorial behavior. Air passengers
enter into an unfamiliar environment and
adapt to the rapid flow of information in
a short period of time. However, while
claiming their own territories, passengers
have to handle numerous tasks from
boarding announcement until locating
their seats. Unfortunately, the current
boarding interaction is insecure and userunfriendly for air passengers. Therefore,
a new luggage handling interaction shall
be deployed to guide passengers through
all tasks and also make passengers
prepare everything they need during the
flight. To think about the new interaction,
t h e l u g g a g e , a n d i t s ow n e r s h a l l b e
considered as one because the luggage
contains personal and essential items for
the passenger. During the interview, a
participant mentioned she felt stressed
because she kept the people behind
waiting and she knew everybody was
watching. Therefore, how to avoid this
kind of behavior happening is also a critical
issue.

Air Passenger's ‘micro’ journey in the cabin

Figure 5.07 - Air Passenger's ‘micro’ journey in the cabin
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the "Micro-Delays"
A f t e r i d e n t i f y i n g a l l t h e p ro b l e m s , 6
boarding-delayed behaviors were pointed
out and categorized as the micro-delays.
the "Checking boarding pass on the
aisle" and "Luggage repacking on the
aisle" can be referred to passengers not
fully prepared themselves for boarding.
"Finding the seat signage" and "Searching
luggage space " are referred to passenger
unfriendly interactions. "Closing the bin
while still boarding" means unnecessary
action is taken so the late passengers
have to make the adjustment (open the
bin). Finally, "Inappropriate HL stowing
behaviors" is referred to the amount of
luggage stowing in an overhead bin can not
reach its maximum capacity, which causes
inconvenience for passengers at behind to
adjust luggage position for creating space,
or they will be asked to check their bags to
the cargo hold.

Checking boarding pass
on the aisle

Figure 5.06 the timespan for the
"repacking on the aisle" behavior
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Repacking luggage
on the aisle

The Socio-Cultural Dimensions

Finding the seat signage

Closing the bin while still
boarding

Searching luggage space

Inappropriate HL
stowing behaviors

Aircraft boarding efficiency can be improved by eliminating
the "micro delays". Take "Luggage repacking on the aisle"
for example, based on the video recording in the boarding
test, a passenger spent an average of 8.3 seconds to open
his/her luggage, then took another averager of 14 seconds to
take out the stuff and close the bag. Therefore, if prevention
was made for a passenger from repacking on the aisle, a
total of 22.3 seconds can be reduced for the boarding time.
Similarly, if 30 passengers are prevented from repacking on
the aisle, the total boarding time can be saved by more than
10 minutes.

Air travel can be seen as a tunnel that
connects people from two different regions.
Passengers in the aircraft cabin may
come from all over the world. Therefore,
the cultural factor should be taken into
consideration while designing for the
passenger experience. From the boarding
test observation and the interview, similar
behavior routines and beliefs were found.
Therefore, passengers can be deemed as a
cultural group.

Identification: Identification stands for
the balance between individual freedom
and connectedness with a group. Since
the early stage of traveling such as ticket
booking, passengers are divided as
individuals. Although each passenger may
get a "boarding group" number printed
on the boarding pass, still each passenger
just minds his/her own business. Therefore,
people find it hard to feel a sense of
belonging or get help when needed.

The set of socio-cultural dimensions (van
Boeijen, 2015) is used to indicate current
value orientations, based on outcomes
from the user tests. For instance, as
can be seen from Figure 5.07, since the
premium passengers get the privilege
to boarding first, and the aircraft cabin
was divided into various classes for the
passengers, hierarchy can be found on the
aircraft boarding. To specify the project,
3 dimensions are targeted, which are
identification, aim, and space.

Aim: Aim values the purpose between
caring for each other and achieving
success. According to the interview, most of
the passengers want to be the first one in
the cabin in order to find an ideal luggage
spot. Therefore, the boarding process has
become a competition for passengers. As
a result, passengers compete for being the
first more than care about each other.

Figure 5.07 the socio-cultural dimensions
(Van Boeijen, 2015)
for better HL stowing interaction design

Space: Space copes with personal privacy
in a public space. The overhead bin in an
aircraft is a public area for all passengers
to stow their luggage. However, a personal
space can help a passenger realizes where
to store luggage without searching for
it. Therefore, creating a private space in
the overhead bin for each passenger can
provide guidance when boarding in an
aircraft.
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Design Goal

Takeaways
Aircraft boarding can be defined as a
territorial behavior, passengers enter
into an unfamiliar environment and
adapt to the rapid flow of information.
Therefore, passengers' uncertainties
can be taken away by helping
passengers adapt to the unfamiliarity
(identification) and take care of all
the information. Besides, alleviating
the competition of territorial behavior
(aim) and creating privacy for each
passenger (space) can avoid conflicts
and provide guidance during boarding,
which can also improve the passenger
experience.
On the other hand, by identifying all
the problems of passenger boarding,
6 "micro delays" are pointed out. If
those delays can be removed by the
design for behavior-change, a great
amount of TAT can be saved.

Main Goal : Take away boarding uncertainties by showing air passengers
a worried-free path from entering the aircraft to locating their seats in the
economy class cabin.

Sub Goal : Reduce the "micro-delays" as many as possible while boarding.

Source: Retrieved August 2, 2019, from: https://pixabay.com/images/search/wallpaper/
Figure 5.08 - interaction visoin: guiding by a light house
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Chapter 6

idea generation
By following the research of the context and the analysis of the problems, the design of the new passenger
experience begins. First, a creative session will be conducted for ideation, the ideas are clustered and categorized based on boarding efficiency and passenger
experience on a C-box table. The chosen ideas which
located in the ideal area of the table will be further
developed. A “rapid prototyping and role-playing” session will be conducted for evaluating each design concept. Finally, further insights and new requirements will
be listed and explained.
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Creative Session
To obtain possible solutions from various
points of view, a creative session was
conducted in the experience center of
Safran Cabin in Alkmaar. 5 professionals
(2 master design for interaction students,
2 industrial designers, and the innovation
department manager) attended the session.
The session was started with the design
brief to ensure everyone understands the
design goals and the context. Then the
card set of “influential trends for cabin
experience” which is developed by a
graduated student of Industrial Design
Engineering of the Delft University of
Technology was used for idea generation.
A “random 3” method was taken for

be taken for discussion of integrating the
ideas together. The presentation session
consisted of 2 rounds, which means 10
ideas were collected from the participants.

assisting the brainstorming. 3 random trend
cards were drawn from the card set and
put on the table, and the participants were
asked to write down any idea from the
combination of the trends. Each round took
three minutes. After three minutes, 3 new
cards were drawn to the table and the next

Finally, a “C-Box” table was made for
e va l u a t i n g b o a r d i n g e f f i c i e n c y a n d
passenger experience. The reason for
applying the method is to narrow down
the ideas since the design goal is still a
bit broad at this moment. As can be seen
from the figure at the right, the green
zone locating at the upper-left of the table
stands for the solutions that are able to
increase both boarding efficiency and
passenger experience, which is exactly
what the project is looking for.

All the ideas from the creative session
can be seen from the table, 4 ideas were
located in the green zone, which are:
(1) Seat number projector
(2) App of Seat & Luggage space indicator
(3) Personal belonging bag

round was started.

(4) Team boarding game

A total of 5 rounds were run and each
participant had at least 5 ideas in their
hands. Then each participant was invited to
spend 3 minutes pitching his/her best idea
to everyone. During the presentation, if
any participant had an idea which is similar
to the presenter's, another 3 minutes will

However, none of those ideas can improve
both passenger experience and boarding
efficiency at this moment. Therefore, each
idea will be developed further or combined
together, which will be revealed in the next
few pages.
Figure 6.01 - 6.03
Pictures taken during the creative session
& the design cardset (left) & the C-box (right)
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Concepts Overview
Passenger expected journey

Figure 6.04 & 6.05 - concept development of the "seat & space indicator"
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Passenger expected journey

Figure 6.06 & 6.07 - concept development of the "seat number projector"
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Passenger expected journey

Figure 6.08 & 6.09 - concept development of the "personal belonging bag"
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Passenger expected journey

Figure 6.10 & 6.11 - concept development of the "team boarding game"
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Concepts evaluation
To validate all the design concepts, a “rapid
prototyping and role-playing” session
was conducted. By using materials such
as cardboard and sticky notes, the cabin
mockup was transformed into a simulated
future scenario. 2 Engineers in the Safran
Cabin (from China and the Netherlands)
were invited to play as the passengers to
evaluate the design concept. On the other
hand, the researcher was played as the
computer to perform the intervention from
the design concept. Each prototype and
insights from the session will be explained
as follows:

Seat & Luggage space indicator

Figure 6.13 - rapid prototype of the seat number projector

Seat Number Projector
The concept is the alternative usage of the
aircraft cabin reading lights. By using the
reading lights to project the seat number on
the cushion, a passenger does not have to
spend time on finding the seat signage and
figure out where the seat is. Through the
observation, the participant was witnessed
that he/she is able to identify his/her seat
from a distance by recognizing the number.
Therefore, the participant can save time on
finding the seat and start looking for empty
luggage space.
Figure 6.12 -the rapid prototyping quick test
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During the feedback session, the
participant was concerned that the “turning
the lights on/off” intervention might create
the confusion to other passengers since
multiple passengers who sit in different
area enter the cabin at the same time, the
lights from all over the cabin may distract a
passenger. Hence, printing the seat number
on each seat cover might be an alternative
solution, which shows the seat information
but creates less distraction.

The scenario was set in the near future, a
scanner was placed at the entrance of the
departure gate. When a passenger scans
his/her e-boarding pass from the phone.
The screen on the platform will show where
the passenger’s seat is (Figure 6.14), also
it provides options for the passenger to
reserve his/her luggage space. In addition,
if there is no more space in the cabin, the
passengers will receive an extra bag for
loading their own in-flight belongings and
their luggage will be checked into the cargo
by a ground agent.

However, during the roleplay session, the
passenger seemed lost while entering into
the cabin, because the participant already
forgot what space he/she just selected.
Moreover, the passenger mentioned by
putting the scanner at the gate entrance
will create another queue. In addition, the
participant preferred a more direct way o
tell the passenger where to seat and where
to stow his/her luggage. Furthermore, it
could be helpful if there is a reminder which
provides all-time assists for passengers to
reach their seat. As a result, a smartphone
application can be a good medium to
achieve the requirements. However, a
touchpoint is still needed for air passengers
to trigger the experience.

Figure 6.14-6.16 - rapid prototype of the seat and space indicator
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Insights and new Requirements
Through the “quick prototyping & role-playing” session, new insights and requirements were
taken into consideration to the final design:

Team boarding game
An idea of “rewarding good boarding
behaviors” was integrated into the team
boarding game concept. A board was
placed at the entrance of a cabin, which
indicates that a passenger could gain 1
point by stow the luggage vertically into
the bin. If 4 points were collected in a bin,
all surrounding passengers get a special
drink from the 1st class bar. Therefore,
good behaviors can be promoted due to
all passengers want to get treats from the
airlines. In addition, if a passenger is willing
to spend a little time to turn his/her luggage

vertically, more luggage space will be
created for other boarding passengers. One
thing worth mentioning is that due to the
reward was gained by collecting 4 points
in a bin, which means a passenger can not
win the reward by him/her self. As a result,
passengers who sit in the same area have
to work together through cooperation and
communication, to complete the task and
enjoy the treats.

However, during the role-playing session,
the participant still stored the luggage
horizontally, which creates less space for
other passengers. The reason he/she did
it is that the reward (special drink) sounds
not appealing. An alternative seduction
is needed to take into consideration for
triggering the interaction. For example, an
extra travel distance bonus.

Figure 6.17 & 6.18 - rapid prototype of the team boarding game
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Non-stop boarding process

All the way reminder

Meaningful rewards

No matter where they come from, what
purpose they hold, the passengers just
want something straightforward and simple:
to get in, unload all the burdens, and take
a seat. They don't want to feel "being
stopped". Therefore, when a passenger is
put off on the aisle, all the passengers at
behind would feel the stop, which is harmful
for the boarding experience.

Due to passengers come from all over the
world, with all kinds of purposes, each
passenger has his/her own business to
take care of. Therefore, it is impossible to
expect everybody knows where to sit or
store luggage. A portable reminder such as
a smartphone application would be helpful
for air passengers if they need to check the
boarding information.

If a passenger is asked a favor from a
stranger, there must have some meaningful
incentives in return. Since passengers
come from different cultures, having various
needs or beliefs. Therefore, the best way
of finding what all passengers want is
providing options. Let the passengers make
their choices.

Figure 6.19 - A flowchart of all design interventions

A flowchart is made for identifying all the
design interventions and their effects on
the current boarding process. As can be
seen from Figure 6.19, each intervention
is taken place in various periods of the
boarding process, and each intervention
can take away different uncertainties and
confusions of air passengers. In order to
deliver optimal outcomes and align all
individual goals, the integration can be
achieved through gamification, which will
be explained on the next page.
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Gamification
Gamification represents for “using gamedesign elements and game principles in nongame contexts” (Deterding, Dixon, Khaled,
& Nacke, 2011). Gamification was risen
since the lase decade and was obtained
more and more attention for the past
few years. Industries, such as health care,
sports training, and employee performance,
are trying to apply gamification due to
its benefits of improving user experience,
promoting user motivation, and increasing
user engagement.

A model of Persuasive game design (Visch,
Vegt, Anderiesen, & van der Kooij, 2013 )
was developed by the Industrial Design
dept. of the Technical University Delft. In
order to promote behavior change, a game
world is created by the designer to provide
a feeling of enjoyment and engagement,
also to reduce the real-world consequences.
Furthermore, by using the game design
elements such as avatars, points, rewards,
meaningful stories, and etc., a user’s
behavior and attitude in the real world can
be formed, altered and reinforced.

Source: from https://www.duolingo.com
Figure 6.20 - duolingo: an example of language learning through gamification
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Takeaways

Figure 6.21 - Persuasive game design model
(Visch,2013)

Back to passenger experience, gamification
can be applied for achieving the design
g o a l a n d p ro m o t i n g b e t t e r b o a r d i n g
behavior. An avatar for each individual
and a boarding related scene can allow
passengers to adapt to the unknown
environment without suffering from realworld consequences. A meaningful storyline
can connect all design interventions and
provide a feeling of engagement. A realworld reward can motivate the passengers
and alter the behavior in real life. Finally, a
mutualism interaction controlled by multiple
players in real-life induces cooperation
by working together towards a shared
objective, which can achieve the "aim" and
the "identification" of the socio-cultural
dimensions that passengers start to
connect and care each other as a group.

When designing for boarding
experience, the design intervention
s h o u l d b e co n s i d e r e d a s a s t o p
for passengers. As a result, a
PAX experience designer should
estimate the possibility of creating
another queue by deploying the
n ew i n t e r a c t i o n . T h e r e f o r e , t h e
design intervention should be either
quick or it should be deployed and
experienced before boarding.
Creating a game world for passengers
could be useful for many reasons:
(1) passengers can adapt to the
cabin environment before really go
into the cabin themselves. (2) Due
to no need for facing the real-world
consequences, by moving the luggage
space competition into the game
world, the conflict in the real world
can be avoided.
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Chapter 7

Design Concept
To connect all the design solutions and requirements
through gamification, a game world is created. In
Description

Chapter 7, first each stage of the game world will be
introduced and the intended use will be explained.
Secondly, the description of each game detail will
demonstrate how the design solutions transform into
the game elements. Finally, the design concept of the
new gamification boarding journey will be presented.
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Design Overview
transform luggage booking

Ready to Fly into a gaming experience

40 minutes before fly...
Gate A15
Monday, 2 Sept.
17:10 Early IFE acess

17:20 Expected Boarding
17:50 Expected gate close

a QR code is displayed for early
acess to the IFE.

scan and play
first time traveler:
customize your worm(avatar)
cocooning = claim territory

mini game:
success

acess to IFE:
> select meal
> edit playlist
> rent a movie
> duty free shopping

help the worm find a
place to make cocoon
the game map is based on the aircraft cabin

Figure 7.01 - the initial concept of "ready to fly"

success

My spot!
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each traveler’s customized avatar
will be shown on the top of the bin

Passenger claims HL space by

Reward system

For air passengers, things they are concerned about before boarding are not only where to seat and
where to store luggage, but also confirm the surrounding environment around their seats. On the other
hand, the airlines want to make sure all passengers show up at the gate at least 30 minutes before
boarding. Therefore, one solution was formed for tackling all the requirements for both sides. A virtual
lobby is created by the airlines in which air passengers can meet each other and team up for a minigame. To enter the lobby, passengers have to log in through a QR code which is only been shown at the
departure gate, and passengers are also asked to enter their luggage information. Therefore, the airlines
can obtain all the show-up passengers and their luggage amounts for optimizing the boarding process.
Otherwise, to identify each other, the first-time users are asked to customize their own characters. By
doing so, everyone has his/her unique avatar. After entering the lobby, users can start to interact with
each other and also get the gist about the game rewards of the IFE (inflight entertainment) system.

camera detecting technology

=

=

=

=

XX

“Ready to Fly” is a prototype that provides
air passengers a digital experience of the
whole boarding process while waiting in the
departure gate, also offers an opportunity
to know other fellow passengers during
the trip and promotes altruistic behaviors.
The prototype is a mixed media gaming
experience that involves the following
three interactive phase: (1) a virtual lobby
for orientating the passengers about
the interaction and teaming up with
friends or other passengers, (2) a coop adventure mobile game for exploring
the cabin environment in the real world,
also developing the relationship with
your boarding buddies by beating the
game together, and (3) a chests room for
claiming players’ rewards and also booking
a luggage space. Afterward, the players
have to cash in the rewards by performing
altruistic behaviors (adjust luggage position
for creating more space in an overhead bin)
in real life.

The Virtual lobby

Extra Miles!

Figure 7.02 - the virtual meeting lobby
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The co-op adventure mobile game

The chests room and real-life rewards

The game is about an adventure of a caterpillar,
w h i c h i s co n t ro l l e d b y e a c h p l a ye r . E a c h
c a t e r p i l l a r h a s h i s / h e r ow n p e r s o n a l i z e d
appearance which is made from the previous
session. The caterpillar is going to find his/
her adventure buddies in the virtual lobby, and
together they are going to find a perfect spot in
the aircraft cabin and to make cocoons, which
will become the passengers' luggage space as
the BINSIGHT reservation system. However, there
are obstacles between the virtual lobby and the
airplane cabin, players have to pass through by
cooperation.

Figure 7.03 - the virtual jetway
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After completing the level, each caterpillar arrives in a chest room to select a spot for making a cocoon. The chest
room is a virtual aircraft cabin that players can select where they are going to make cocoons, that spot is also the
location where air passengers are going to store their luggage while in the boarding process afterwards. In order
to encourage passengers to store luggage at the desired location and position, 3 different colors of cocoons (gold,
silver, bronze) will be shown based on the location they selected. For instance, If a player chooses the spot at the
bin right above his/her seat, the cocoon will turn into color of gold, which means the passenger can select 2 rewards
in the real world after boarding. In addition, if the player chooses a spot near (not the above bin) his/her seat, the
cocoon will be silver and the player can gain 1 reward. However, choosing a farther location for making a cocoon, the
cocoon will turn bronze and the player will receive no reward in real life. Overall, by using rewards as a seduction,
passengers become supports for optimizing the luggage space with the airlines.

Figure 7.03 - the virtual cabin
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Figure 7.06 - expected user journey of "ready to fly"

After choosing a spot, an animation will be
played in the player's smartphone to inform
the user to cash in the rewards by stowing
his/her hand luggage in the selected
location in real life. Also, a successful
booking screen after the animation will
be shown to remind the passengers their
bookings and provide guidance to their
seats and the reserved luggage space.
Following the instruction, passengers can
be guided to their seat without spending
time on search his/her seat and luggage
space. One thing worth mentioning is that
a screen will be placed on the top of the
bin, each player’s avatar and cocoon will
be shown on the screen, which means P\
passengers can recognize their booked
luggage space easily. A camera detecting
system is installed inside the bin to monitor
t h e l u g g a g e p o s i t i o n w h i l e s t ow i n g .
Therefore, if the system detects a piece of
luggage is stowed inside the bin horizontally
(not the ideal way), an animation of
adjusting luggage position will be played to
inform the passengers. On the other hand,
if the luggage is stow vertically (ideal way).
An animation of a butterfly comes out from
the cocoon and congrats the passenger
finishing the game, and the passenger is
able to choose exclusive rewards to bring
more enjoyment during the flight.

79

By experiencing the "ready to fly"
while waiting in the departure gate, air
passengers no longer need to line up early
in front of the gate before boarding due
to they can reserve a luggage space by
completing the game. Moreover, airlines
can obtain passengers' luggage information
before boarding so they can deal with the
luggage surplus situation earlier and help
the passengers to get ready.

As can be seen in Figure 7.06, while a
passenger entering the cabin, the app will
point out where to seat and load his/her
bag, the boarding flow will be smoother
than it used to be. However, the repacking
behavior will still remain and an extra
move of adjusting luggage position will
be added into the boarding journey. Last
but not least, after playing the game by

cooperating with the neighbors,
t h e co m m u n i c a t i o n w i l l b e
easier when in the cabin, and
people are more willing to help
with each other, therefore the
boarding efficiency can also be
improved.

Figure 7.05 - the initial concept of "ready to fly" 2

Master Thesis by ChungPang Tsai

80

Design details
To make the experience more feasible
and engaging, a brainstorming session
was conducted in the faculty of Industrial
Design Engineering of the Delft University
of Technology. 4 master design students
from the Design for Interaction joined the
session. More in-game details and game
elements were added into the game which
will be explained in the following:
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The meeting lobby

Enemies

To make players recognize each other and
team up together, interactive behaviors
were added, for example, "hold a sign" and
"let's high five". Also, two mini-screens were
placed inside the virtual meeting lobby
which plays introduction videos about the
real-life rewards in order to raise players’
expectations.

“Ready to fly” intends not only to promote good boarding behaviors but
also reduces the “micro delays” while boarding. Therefore, the “micro
delayed” behaviors such as repacking on the aisle, look for empty space,
and etc are transformed into the enemies in the game, which adds
some excitement through the game experience. By doing so, players
can realize those behaviors might be harmful to the boarding process.
Hence, people can start to be aware of their own behaviors. 3 enemies
will be introduced as follows:

Personalize

Hold a sign

The high-five

“Overpacking” passenger

“Repacking on the aisle” passenger

“Load” Passenger

For first time users, they will be asked to
personalize themselves before entering the
game world. Therefore, every player will be
one of the kind during playing. The unique
appearance is also helpful for the luggage
reserving process due to no avatar will be
misrecognized.

Just like the arrival gate in real life, players
are allowed to team up with people who
seat in the same row. When the caterpillar
stops moving, a "hold a sign" animation will
be played to get surrounding neighbor's
attentions.

When two players decide to team up
together, a "high-five" ceremony will be
performed to confirm the partnership.

During the previous interview, people who
carry more than two bags into the cabin
were deemed as a threat while boarding,
because they need more bin space than
other passengers who only carry 1 luggage,
and their bags might hurt other aisle
passengers if those passengers do not pay
attention to them while boarding.

Due to the narrow environment of an
aircraft cabin, passengers can not pass
through each other while boarding. As a
result, ”repacking on the aisle” becomes an
annoying behavior due to it will keep other
passengers who are at the behind waiting.

People who speak too loud in the cabin
were also considered as annoying while
boarding because there are also other
passengers who want to rest or need to
focus on his/her work. Therefore, speaking
too load is considered as a selfish behavior
in the cabin.
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Points

Behavior adjustment

Real life rewards

D u r i n g t h e r a p i d p ro t o t y p e t e s t , a n
interesting finding is that people want to
collect travel miles more than having a
special drink or meal. Therefore, another
seduction for the passenger to join the
game is to collect extra miles. A rule was
set that there are hidden leafs in the 2nd
level of the game. When a caterpillar eats
the leaf, the player can gain 1 extra mile
bonus into his travel distance. which can
increase the motivation for playing.

By using the Lidar sensing technology,
luggage position can be tracked from
the sensor inside the bin. To optimize the
luggage capacity, it is recommended that
all passengers load their luggage vertically,
so this will leave more space for the next
passenger. In order to inform people of
adjusting their luggage right, an animation
will be played if the passenger loads the
luggage horizontally.

To requite passengers' participation (for
sharing luggage info and reserving a spot)
and contribution (optimize luggage capacity
and good boarding behavior), passengers
who complete the "ready to fly" experience
are able to select real-life rewards based on
the colors of the cocoon. An animation of a
butterfly comes out from the cocoon will be
played for showing congratulations.

Bin screen redesign

Takeaways

T o p r e ve n t d i s t r a c t i n g o t h e r s i t t i n g
passengers and easier/safer access to the
seat, the personal bin screens are moved
to the top of the bin. After a successful
cocooning (luggage spot reservation), the
personalized avatar will be shown on the
screen where the passenger just selected.
Moreover, based on the luggage stowing
position, different animations will be played
for rewarding the passenger or informing of
adjusting the luggage position.
The hidden leaf
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Luggage adjustment reminder

Rewards selection menu

By relating the game elements with
the real world, the gamification design
could transfer gaming experience into
a rehearsal of boarding experience. A
passenger will play as a personalized
caterpillar which wants to find a spot
for cocooning (store luggage) in an
aircraft. Therefore, the passenger
can get familiar with the cabin
environment while experiencing a
gameful experience.
Moreover, using real-world rewards
to correct luggage stowing behaviors
as the last stage of the game can
motivate passengers for behavior
change. Additionally, externalizing the
micro delays into the enemies in the
game can convey the concept of not
to do that while boarding.
Figure 7.07 -7.09 Bin screen redesign during booking (left),
loading (top), and detecting (bottom)
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40 minutes before fly...

people await for boarding in the waiting area,
some passengers have
already lined up in front
of the gate entrance.

1. identity & carry-on
luggage confirm

3. Virtual Jetway
meet neighbors
preview rewards
preview food menu
preview IFE

a QR code invitation shows up
for the “ready flyers”

CONCEPT
READY TO FLY

cooperation
collect bonus

personalize
character
(for new player)

Welcome aboard

ChungPang
Luggage amount

1

show-up
passengers
list
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2. Virtual Waiting Lobby

passenger
luggage
info

airlines

take away
uncertainties
on neighbors

take away
boredom
of waiting
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3. Virtual Cabin

4. confirm cocoon
(luggage) spot

5. find your avatar
and stow luggage

cocooning
(reserve spot)
Well done!

REcLAIM REWARDS on
YOUR LUGGAGE SPOT

each player’s avatar will
be shown on the top of the bin

My spot!

adjust
luggage

15 14 13 12 11
a
b
c

13b

d
e
f

13B

my spot

air kitchen

duty free shoping

IFE

“ready flyers” board after
disables and premium flyers,
so their spots will not be taken.

preview of air kitchen and IFE

+
take away
uncertainties
of seat & space
87

overhead bin
usage & capacity

airlines

more luggage space
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Chapter 8

Concept Evaluation
In Chapter 8, the gamification concept ”ready to fly”
will be tested and evaluated. In order to compare with
the experience test in Chapter 3, all the setups in the
test will follow the previous one. Next, an analytical
comparison will be presented from the two tests, and
the feedback from the interview session will be given.
Finally, a project evaluation based on the design goals
in Chapter 5 will be given and the finding of the
“reward system” will be revealed and a model of
better boarding experience will be proposed at the
end of the chapter.
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Prototype Test
After
A prototype test was conducted in the
experience center in Safran Cabin Alkmaar.
To make the test comparable, all test
setups and procedures were followed by
the previous user test on July 12t, 2019. Due
to the time constraint, only 6 participants
who participated in the previous test were
re-invited and joined the test, since they
are able to tell the difference from the
previous experience. Followed up the test,
a feedback interview session was held.
The test runs approximately 1 hour, and all
process was conducted in English speaking.
To help participants feel close to the
context, few changes were made and will
be described as follows:

The Waiting Room
The new interaction starts with scanning
the QR code while waiting at the departure
gate. Therefore, the meeting room was
transformed into a waiting area for the
boarding passengers. In addition, the
storyboard of the design concept will be
played and explained first. For instance,
people have to meet up, team up, and find
a spot for their personalized caterpillar in
the virtual cabin.
After explaining the concept, passengers
were divided into 3 groups, and each
group was given a laptop to experience the
boarding game. In addition, the participant
was encouraged not to communicate with
each other due to the intention of the game

experience is through passenger's mobile
phone. When every passenger got his/her
own spot. A printed successful booking
screen which tells the passenger where to
find his/her seat and luggage space was
given then they can prepare for boarding.
Due to the technical constraint, the reward
system did not embed with the real Lidar
sensory technology. Instead, 6 smartphones
with each passenger's avatar and success/
failure animations were chosen and placed
on the upper side of the bin. Therefore,
the Lidar technology was explained to
the participants before boarding, and
participants were asked to swipe the
phone to the left (wrong position) or right
(proper position) based on their luggage

Figure 8.01 - 8.03 Prototype Test process - Before boarding
The design concept was explained first, then participant were divided into groups for the game experience session.
After completing the game, each participant was received a successful booking screen then the boarding process will be explained.
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position during loading. In addition, signs
of reminding passengers for swiping the
phone were also shown inside the cabin for
double informing the passengers.
Considering the user learning effect, the
boarding process was run twice, which are
the tryout run and the test run respectively.
In the first tryout run, the research focus is
on the passenger experience, “how do the
passengers experience the intervention?”
and “what do they feel?” were the key
points for the observer. On the other
hand, the following test run focused
on the boarding efficiency, the “after
learning” boarding time was calculated and
compared with the previous boarding tests.

When all the passengers were sitting
properly in the cabin. A questionnaire
was given to each participant to fill in,
then a feedback interview session will be
conducted.
A photo of the overhead bin after the
prototype test was shown on the right
(Figure 8.07). By looking at the photo, it
was easy to find that every participant
positioned his/her luggage vertically in
the bin, which is a significant difference
from the first user test. Therefore, the
first evidence of changing user's behavior
and attitude (adjusting carry on luggage
position willingly) through gamification was
successfully found.

Figure 8.07 & 8.08 the luggage positioning difference between
the first test (bottom) and the prototype test (top)

Before

Figure 8.04 - 8.06 Prototype Test process - Boarding, stowing, and evaluating
Based on boarding order of the first user test, each participant found luggage spot by recognizing his/her own personalized avatar,
Different animations will be played for offering rewards or demanding adjustment based on their stowing position
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Test Results and Analysis

Participants feedback
During the feedback session, participants
were encouraged to speak their minds
based on each part of the interventions:
the game, the personalized avatar, and
t h e r ew a r d s y s t e m . I n a d d i t i o n , t h e
whole session was audio recorded and
transcripted, which can be found in
Appendix J.

Quotes related to “the game”
“The teaming up is interesting. But I am not
sure with the digital teaming up.” - 3A
“it easily get annoying quickly” -3A
“if one is making mistake, then both are reset,
so the team work makes it hard, but not
easier. It doesn’t help for cooperating.” -3B
“the game is a cool idea, but I don’t know if I
play it every time.” -3F
“maybe like a quiz game, you can choose
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something about the airlines, about the
airport, about the country. That’s more easy,
everybody can play that, I think.” -3E.
“it is also true that it would be difficult for part
of the population to play the game” - 3F.
“You should have a “skip” button, like if
you watch movie on youtube, you have a
commercial for 5 second. Many people will
close it at the 3 second, they don’t have the
patient, so that’s really critical.” - 3A.
“the game should help you like give you a tip,
for example. So it will re-engage what are
you gonna be doing on the plane with the
problem you don’t know what to do, so if you
feed information about the micro delays” 3E.

Quotes related to “the avatars”
“I don’t think the avatar helps. When standing
on the aisle, it good to see the empty spot
like a parking garage, you see a green light,
you know there is a spot there.” - 3A.
“Everything become more clear in the bin,
but i am concerned about what number of
luggage that a passenger is going to bring
into the airplane” - 3B.
“when I arrive, I don’t want to hold up
everyone, looking for which particular spot.
just wanna go in, find a place close enough,
then sit down.” - 3E.

Quotes related to “the rewards”

Passenger experience

“I like the idea to get the reward if I do certain
action by placing my luggage well and
rewarded. You know you are a “good flyer”. 3F.
“I will do that every time if I know I will get a
reward.” - 3E.
“I think people should be rewarded by good
behaviors.” - 3B.

The “passenger experience” questionnaire
contains 3 parts:(1) Passenger’s emotions
in each boarding phase (2) Comparing
with the previous experience (3)The
Socio-cultural dimensions. To evaluate
the boarding efficiency, (4) the boarding
time of will be compared with the previous
boarding test groups.

Overall experience

1. Passenger’s emotions journey map

“(I’ll use it) as long as you make some
improvements. But I like the idea.” - 3C.
“If the game is done right, people would have
a lot of fun” - 3A.
“If it is too different from other aircraft, it will
be also confusing.” - 3B.
“ R i g h t n ow, t h e g a m e m a y n o t f o r a l l
population. Some modification may make it
useful.” - 3D.
“There are part of the proposal that I might
like to use. But not all like that. So it depends
on the context and how I access to it. the
idea of having a system to guide you and
place your luggage well, and trying to take
the issue of too many luggage out of the
aircraft, I like this part.” - 3F.

A passenger's emotions journey was made
according to their responses from the
questionnaire. Comparing with the emotion
journey map from the previous test,
significant differences can be found at the 2
pain points - queueing and luggage stowing
during boarding. Both periods turned into
more positive experiences. The tendency of
“having a good experience while queuing”
has changed from 2 out of 12 participants
to 4 out of 6 participants. On the other
hand, the tendency of “having good
experience while luggage stowing” has
changed from 4 out of 12 participants to 4
out of 6 participants. Therefore, it can be
concluded that the “ready to fly” prototype
has improved the passengers' experience
during queuing and luggage stowing.

Figure 8.07 & 8.08
Passenger's emotions journey map in the previous boarding test (top)
and the prototype test (bottom)
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2. Previous experience Comparison

3. Socio-cultural dimensions

The participants were also asked to make a comparison
with the boarding test on each factor, such as stress,
confusion, guidance, connection, and enjoyment. As
can be seen from Figure 8.09, 5 participants felt less
stressed, which means the prototype can take away
some of their uncertainties while boarding. However,
there were also 5 participants felt the boarding
experience becomes more confusing. Those confusions
may result from adaptation to the new intervention,
owing to many questions on the new system were
asked at the beginning of the feedback session.
On the other hand, more positive experiences were
found in the new intervention, 4 out of 6 participants
consider the new intervention had brought more
guidance and enjoyment into the boarding experience.

The Socio-cultural dimensions were applied to the questionnaire to determine
the 3 chosen dimensions - identification, aim, and space. As can be checked in
Figure 8.10, By comparing with the previous analysis, 4 out of 6 participants
thought they can identify the passengers as a group after experiencing the
prototype. Moreover, 4 out of 6 participants considered the boarding process
is less competitive. Finally, all participants thought the bin space becomes
more private for them. Moreover, passengers had been asked their willingness
to travel with their buddies found during the game, all participants answered
"yes", which means personal distance has become closer due to they no longer
see each other as a "competitor" but a "partner". However, few participants
questioned how virtual partners find each other in the real world, the intention
of the design is to find each other when locating their seats. Functions should
be added if virtual partners decide to meet earlier.

4. Boarding efficiency

Discussion

A boarding duration comparison table was
made for evaluating the boarding efficiency.
As can be seen from the table, under the
circumstance of boarding for a full row
(6 passengers), the “ready to fly” system
can save the time of insufficient space by
30%, from 174 seconds to 122 seconds.
Moreover, an extra move was added into
the boarding process by adjusting luggage
to the upright position in order to get the
rewards, the boarding duration was still
shorter than the sufficient space boarding
(126 seconds) by 4 seconds. Therefore,
by using “ready to fly” not only improve
the boarding experience, the boarding
efficiency can be also improved once all
passengers were familiar with the new
interaction.

Many lessons were learned from the first
boarding test, improvements were made
for improving the second test, such as
each context was put on a sign to indicate
the passenger where he/she is located.
Since gamification is new in the boarding
experience, alternative methods are needed
in order to reproduce the novel technology.
New points for improvements were found
and listed as follows:

Figure 8.11- a boarding efficiency comparison table
Figure 8.09 & 8.10 A comparison table with the previous test (left)
and socio-cultural dimensions from the prototype test (right)
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1.

Considering the cost and time
constraints, a compromise was made
by using the smartphone as the monitor
on the bin, and the participants were
asked to swipe the screen to the left or
right for playing the animations based
on their luggage stowing positions.
Although an explanation was already
given before the boarding test, some
participants still considered the
swiping is included in the new boarding
experience and some mentioned the
swiping is unnecessary part and time
consuming for other passengers during
boarding in the feedback session.

2. To provide a “game world experience”,
many game elements were put into
the design, such as game environment,
personalized avatar, enemies, points,
and rewards. However, too many game
elements in this short period of time also
create confusion for the users. However,
from all the game elements, "rewards"
have the most remarkable effects
which not only motivate passengers for
good boarding behaviors for improving
efficiency, but also provide a positive
experience. Therefore, by making small
changes for a bigger impact, "rewarding
good boarding behaviors" plays an
important role in gamification boarding.
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Evaluation: Design goals achievement
Main Goal: Take away boarding uncertainties by showing air passengers a worriedfree path from entering the aircraft to locating their seats in the economy class cabin.
Having a boarding rehearsal through
a gaming experience and guiding by a
personalized avatar, passengers are more
clear about where to sit and stow luggage
while entering into a cabin. Therefore,
the gamification design did provide each
passenger a worried-free path and guide

them to the destination. However, some
passengers mentioned using avatar is not
helping for them, using simple color of light
notification for empty spots is clear enough
for them. The boarding uncertainties also
contain unfamiliarity with the surrounding
passengers. Therefore, by teaming up

with neighbors and having a cooperative
experience through a game can change the
relationship, making people closer to each
other. However, some might felt awkward
to play a game with strangers. Therefore,
another ice breaker is needed for breaking
down the barriers.

Sub Goal : Reduce the "micro-delays" as many as possible while boarding.
By deploying "ready to fly", the boarding
passengers no longer search for seat
and HL space because everything has
been taken care of by experiencing the
game. Although during the test, no "bin
closing" behavior was found, and everyone
adjusted his/her own luggage to the ideal
position. Therefore, 5 out of the 6 "micro
delays"(boarding delayed behaviors) were
solved. However, the "repacking on the
aisle" is still remain unsolved, passengers
were still preferred to take out their
belongings when standing on the aisle
next to the seat. Based on the previous
observation, an extra 22 seconds per
passenger can be saved if passengers can
take out their belongings earlier before
entering the cabin.
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Boarding pass Checking
on the aisle

Seat finding

Luggage space searching

Repacking on the aisle

close bin while boarding

Inappropriate HL
stowing behavior

Conclusion
Based on the analysis, by applying
gamification, the evidences of improving
passenger experience and boarding
efficiency are found. However, many
i mprove me n ts an d m odificat ions are
needed to be made to increase the
acceptability for all the population, such
a s t h e g a m e g e n r e . A l s o , co m b i n i n g
numerous elements in a short interaction
might overwhelm the users which creates
more confusion while boarding. Therefore,
the gamification process should be taken
one step at a time. Yet, the reward system
h as gai n e d po pu lar i t y am ong all t he
participants, which reminds that people
love rewards. However, airlines seldom
use rewards as a seduction for correcting
passenger behaviors. Correcting passenger
behaviors by rewarding them can increase
passenger experience. In the meantime, the
boarding efficiency could also be improved
due to good boarding behaviors lead to
less conflict and delays in the aircraft.
Therefore, “rewarding passengers” can
be a good start point for improving the
boarding experience through gamification.

Figure 8.12- reward system model of better boarding experience

A reward system is a game element that
motivates players for engagement and
provides a positive experience. As for
good passenger behaviors, boarding
interferences can be taken away and
increase boarding efficiency. Therefore, a
model was made as the "reward system
model of better boarding experience ".
By offering rewards from the airlines to
exchange good boarding behaviors from
the passengers, benefits can be found for

both passenger experience and boarding
efficiency. As a result, passengers get
motivations for performing good boarding
behaviors in order to have a positive
experience while boarding. On the other
hand, less boarding interference occurs
owing to the performance of good boarding
behaviors. Since there is less interference
during boarding, the TAT is reduced and
boarding efficiency is improved. Therefore,
the reward system is a win-win for both
airlines and passengers.
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Chapter 9

Reﬂections
By seducing passengers with awards for better
boarding behaviors and experience, in the
meantime, better boarding behaviors reduce
micro-delays and improve boarding efficiency.
At the end of the graduation project, a door of
better boarding experience through gamification is opened. First, final recommendations
and a modified concept will be proposed based
on the previous findings and research activities
throughout the project. A series of reflection (as
a design student, in cultural lens, for air industry) will be given for drawing a period of the
graduation project.
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Future Recommendations
From the prototype test of the previous
chapter, a finding was identified that by
offering rewards as an enticement for
passengers' good boarding behaviors,
"micro delays" can be avoided to reduce
the b o ard ing t i me . A s a r e sul t , b ot h
passenger experience and boarding
efficiency are improved. However, too
many game elements may confuse the
passengers and not everyone is skillful (or
has time) to play games. Therefore, based
on all the insights, a modified concept is
proposed. Due to time constraints, the
concept will not be tested but will show
as an example for future research for
improving boarding experience through
gamification.

Since this modified design concept will be
the conclusion of the graduation project,
valuable theories learned throughout the
project will be taken into consideration and
described as follows:
Persuasive game design
A game world is created to provide a
feeling of engagement. In addition, using
game element (reward) for motivating
passengers behaviors for better experience
and efficiency.
Culture Sensitivity
One aspect of cultural sensitivity is to
embrace the differences and cope with
other cultures. A mutualism interaction
controlled by the passengers can induce
cooperation. By working together towards
a shared objective, people become close to
each other.

Figure 9.01 - concept simulation
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Bridge over troubled passengers
Technologies: As can be seen in Figure 9.01,
the same technologies in the BINSIGHT
system will be applied, such as the LIDAR
sensors and an attached screen. Only
one screen is used to share with other
passengers for inducing cooperation, as will
be explained in the "game world" section.

concept "bridge over troubled passengers"

Gameworld: A game world is created for
engaging with passengers. However, no
more complex controls this time. Two
lands are separated by a river, and an old
couple is on one side, and a truck with a
gift box is on another. The task for the
passengers is to build a bridge together
by stowing luggage into the bin. Each
passenger's luggage represents one part
of the bridge, and the bridge's position and
location are based on each passenger's
luggage stowing behavior. For example, if a
passenger stows the luggage horizontally, a
part of the bridge will fall and the truck can
not pass the bridge. Therefore, to deliver
the box to another side, the game requires
team work by all passengers.
Expected effect: To reveal what is inside the
gift box, all 4 passengers have to correct
their luggage positions for constructing
the bridge, which results in more luggage
space in the aircraft cabin. Another detail
is the style of bridge, which is based on the
nationality of each passenger. For example,
if a Dutch passenger stows his/her luggage,
the Erasmusbrug will be shown on the
screen. This could be an ice breaker with
fellow passengers.
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Personal Reflection
Throughout the project progress, there
were amazing moments and challenges,
which keep me motivated and learning.
Many first-time experiences and attempts
happened during the project, challenges
were beaten and difficulties were
conquered. Finally, a door is opened
for better boarding experience through
gamification and a valuable finding of
rewarding good passenger behaviors was
discovered. I manage to learn not only the
design for better passenger experience
but also human psychology, behaviors and
cultural sensitivity.
At the end of the thesis report, I, the author,
would like to share some of my personal
reflections about the unexpected journey
of the graduation project.

Figure 9.02 - Preparation & execution
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Research through Design

A Project Manager Experience

Leren, leren, leren!

Creating a game world ?

If more time is given...

The passenger experience design contains
a broad range of knowledge such as aircraft
interior design, passenger behaviors, and
many domains we do not discover yet.
The research papers related to passenger
experience during the literature review
process were mainly focused on proposing
faster boarding methods, which can
not conclude all aspects of passenger
experience. Therefore, the learning from
literatures is limited. Luckily, throughout
the design process, many domains such as
passenger behavior and psychology were
explored and new insights were gathered.
Therefore, theories such as proxemics and
gamification could be applied to the design.

As a former graphic and package designer,
I was used to acting as a behind-the-curtain
role before studying in the Netherlands.
Therefore, managing my own project was
a big challenge at the very beginning of
graduation. Talking to friends who just got
a master's degree and reading their master
theses are definitely helpful for planning the
graduation project. Moreover, I always get
a sense of accomplishment by setting up
the meeting and sharing all the insights and
findings from a successful user test with
all the members in the supervisory team
For me, the smile of satisfaction from their
faces is the biggest support which keeps
me going. Overall, it is an unforgettable
experience, and I would love to take more
in the future.

As I promised, the 2 years of learnings at
Delft University of Technology have applied
to good use (improve boarding efficiency)
and having a meaningful impact on society
(increase passenger experience). However,
new lessons kept coming since day 1 that I
stepped into the Safran Cabin office. From
learning the Dutch office culture, fitting
in a new environment, time management
(make the best use of time while
commuting between Delft and Alkmaar),
communication and presentation skills, and
etc. There is always something to learn
while doing the project.

Considering the feasibility in the airport,
passengers structure, and time constraints,
I chose a retrospective game style to
obtain passenger acceptance. However, as
already mentioned many times, not every
passenger is skillful or has time for games.
Therefore, in my opinion, creating a game
world would be unnecessary. Instead, a
"gameful" or "playful" experience would be
an ideal option for the gamification process.

The design concept "Bridge over troubled
passengers" will be prototyped and tested
if there is more time. In addition, all the tests
were only run within a full row passengers,
more credibility would be obtained by
recruiting more participants into the test.
Sadly, it is hard to compare the gamification
process is better than the current solutions.
H owe ve r , s i n c e p a s s e n g e r b o a r d i n g
experience will continue to be improved, I
believe there is great value in investigating
improving passenger experience through
gamification.

However, designing is an endless process
which always opens new opportunity for
investigation. Even at this moment I still feel
there are many possibilities to be explored,
and that is why I propose a design concept
as my final recommendation. Last, I want to
recommend the future researchers to find
a specific topic to focus at the beginning of
the project, so they can spend more time
on developing the concept, and will not
get lost in the loop of exploring between
opportunities.

Spreken, spreken, spreken!
Thanks to this opportunity, I got chances
to speak with people from all walks of life,
such as passengers in Schiphol Airport,
colleagues in the office, participants during
the experience test, and also my dearest
friends. Gladly, most people were willing
to share their stories and opinions, which
provide a wide variety of perspectives into
the project.

One thing also worth mentioning is that I
made my first video game for improving the
passenger boarding experience through
gamification. It was in a very intense
moment that I only had 1 week from scratch
to finish a prototype, and I even have no
experience in coding video games. It was
a very efficient week and I felt my skill is
growing tremendously every day. Although
the outcome was not satisfying, and some
in-game details remained problematic.
Nevertheless, when seeing participants
received the seat and luggage space
information by beating the game, I felt it is
worth the effort.

Figure 9.03 - Coding a game experience
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Bridging Cultural Chasms
Air travel can be described as a bridge
connecting between 2 geographic regions,
which means at least 2 cultural groups
are bound to each other during the flight.
Therefore, people may perform different
behaviors or hold various attitudes toward
the boarding journey. In order to embrace
the cultural differences and cope with each
other, culture sensitivity was considered as
an important issue at the beginning of the
project.
On the other hand, Safran is an international
high-technology group, operating in the
aviation markets all over the world, such
as propulsion, equipment, and interiors.
A problem occurred while identifying the
target group since Safran targets the world
or European as its core markets, which
is difficult for me to identify a specific
culture. Furthermore, an aircraft cabin may
contain people with different gender, age,
nationality, the purpose of travel, and etc.
Therefore, I struggled for finding a specific
cultural group in the early stage of the
project, until the first boarding experience
test.
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When one door opens...

Passengers as a cultural group

Breaking through barriers

Due to the development of the air industry,
the boarding procedure and airline policies
influence the passengers' boarding
behaviors, resulting in an alike cultural
manifestations such as passengers' packing
tendencies and rituals. Therefore, shared
behaviors (boarding interactions and
patterns) and beliefs (want to be the first
in/out the airplane) can be found among
the participants during the experience test.
Therefore, instead of targeting a specific
group, the "passengers" are deemed as a
cultural group.

One of the challenges during the design
process was "how to make the design
understandable for each passenger?"
due to the passenger cultural group may
consist of people with various language
speaking, values, attitudes, and education.
However, I did not struggle for too long
due to a "team boarding game" concept is
always constructing in my mind all the time.
Owing to the game concept, the theory
of persuasive game design was found.
By using dynamic visuals and sounds to
support text, a game world is created
to provide a feeling of enjoyment and
engagement. A passenger’s behavior and
attitude in the real world can be formed,
altered and reinforced.

Sub-cultures were also found during
the group interview. Some participants
shared stories that they called themselves
"business flyers" while in a business trip
due to they travel for efficiency. However,
these people may also belong to a different
group called "leisure flyers" while they
travel for holidays. Therefore, we can
conclude that the passenger culture groups
are flexible, and people change over time
based on the purpose of their travel. People
who belong in the same culture group have
similar behaviors while boarding.

An analogy of a caterpillar makes a cocoon
and becomes a butterfly was applied to the
game storyline to describe the passenger
boarding process. Unfortunately, only a
few participants can link their pre-boarding
behaviors to the cocooning process in the
game without explanation. All they knew
is passengers can get a luggage spot by
beating the game, and gain extra rewards
by adjusting luggage position. Therefore,
in the modified concept "bridge over
troubled passenger", a more direct story of
delivering the gift box across the river by
building the bridge is given.

The graduation project has resulted in
a valuable finding of a better boarding
experience model and a recommended
design concept for future research. Instead
of providing a solution for designing
a passenger-centric luggage stowing
experience, the reward system model
of better boarding experience provides
benefits for both airlines and passengers.
Moreover, the model can also be applied
to related industries to promote the winwin situation with the passengers, since
passenger experience has gained a
spotlight and will be the key focus in the
near future.
Except for the persuasive game design,
there are also many details that are worth
investigating further. The key points will be
listed and discussed as follows:
(1) How to use the passenger waiting time
in the departure gate more effectively?
In the design concept "ready to fly", the
time of waiting at the gate is used for
getting familiar with the aircraft cabin
e n v i ro n m e n t b y p rov i d i n g a g a m i n g
experience. Through the experience, a
passenger is allowed to choose a spot
to make a cocoon in a digital aircraft
cabin, which will become a passenger's

luggage spot in real life. The results from
the prototype test have proved that all
passengers who experience the game know
where to go while entering into the cabin.
In short, by using the waiting time more
effectively can help passengers get ready
for themselves while boarding. However,
there is one "micro delay" behavior that
the design can not solve - repacking on the
aisle. Therefore, a design opportunity can
be found here that "how to separate the
stuff a passenger may need in the air from
his/her carry-on luggage while waiting?" I
believe by finding a proper solution, more
boarding time can be saved.
(2) A universal game content
The aim of the "ready to fly" concept
was to transform the luggage reservation
system into a gaming experience. However,
for some culture group it seems unfair
due to people who are good at playing
games may gain the advantage of earning
the luggage spot by beating the game
faster than those who are not good at
it. Therefore, the content of the game
should be reconsidered for providing a
universal experience for every passenger.
For example, by integrating VR or AR can
provide a more realistic and engaging

experience than a retrospective game.
However, the acceptance of the technology
shall be taken into consideration. Another
recommendation is providing a "gameful
experience" rather than playing a real
game. However, the limitations of the
airport and the cabin interior design shall
be looked into due to the departure gate
belongs to the airport, and the aircraft
cabin is an extremely narrow space.
(3) What is behind the door?
By seducing with rewards for correcting
passengers' boarding behaviors, and
engaging with passengers in the early
s t a g e t o p r e p a r e t h e m s e l ve s b e f o r e
boarding, less delays are found due to
every passenger behaves in the right way,
and passenger experience increases due to
everything is under controled and everyone
gets the rewards. Throughout the project, I
have opened a door which there is no more
a trade-off between boarding efficiency
and passenger experience, and I wish to
take a step further and explore what is
behind the door.
Finally, gratefully thank you for reading the
report.
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=Mindmap from the field study=

="binsight" user app flow=
MEASURE CARRY ON LUGGAGE
DIMENSIONS AS SHOWN
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=Sensitizing Toolkit=
Cover: MY boarding pass
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a. Packing preference

B. Routines & Rituals

C. Boarding jouney map
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=experience test script=
d. boarding characters
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e. After boarding & Expectations
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=User test makings=
A.experience test questionnaire

b.note taking form

Passenger Experience Test
Seat:

Seat:

Round 1
I Feel...

Entirely
Disagree

Mostly
Disagree

Somehow
Disagree

Note Taking Form

Passenger Experience Test
Round 3 - User App Test

Undecided

Somehow
Agree

Mostly
Agree

Entirely
Agree

Stressful

UI is easy to understand

Confused

All information is useful

Insecure
Smooth

Entirely
Disagree

Mostly
Disagree

Somehow
Disagree

Undecided

Somehow
Agree

Mostly
Agree

Entirely
Agree

Too less

insufficient

a bit
less

Enough

a bit
more

Plenitude

Too much

The provided information

Comfortable

Note Taking Form

Round 1

Round 3 - 1

None verbal
expressions

None verbal
expressions

Significant
Quotes

Significant
Quotes

Round 3 - Boarding Test
Passenger Name:

I also feel

I Feel...

Entirely
Disagree

Mostly
Disagree

Somehow
Disagree

Undecided

Somehow
Agree

Mostly
Agree

Entirely
Agree

Stressful
Confused

Round 2
I Feel...

Entirely
Disagree

Mostly
Disagree

Somehow
Disagree

Undecided

Somehow
Agree

Mostly
Agree

Entirely
Agree

Stressful

Smooth

Confused

Comfortable

Insecure

Round 2

Insecure

I also feel

Round 3 - 2

None verbal
expressions

None verbal
expressions

Significant
Quotes

Significant
Quotes

Passenger Name:

Smooth
Comfortable
I also feel
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Passenger Name:
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c.user test task list

d.Pick-a-Mood

Task list

1 observer

Host

time calculator

3 notetakers

Fake passenger

6 participants

Passenger

camera guy

My emotion in boarding process.

Open

3 Extras

EXTRAs(3)
Wait

Boarding

Make a line at
cabin entrance

Go sit at
seat 2C, 2D 2E

Annoucement

Queueing

enter plane

Stowing

go to seat

Assistants

Looking back your past boarding experience, how do you feel? Please pick a

Pretend passengers

mood.(show premo toolkit) Why?

A

B

C

D

E

F

G

H

assign seat and luggage
(4A~4C, llight luggage)
queueing with participants
and start observing

In today’s test, you have experienced many boarding issues such as queuing, aisle
blocking, and hand luggage stowing. Which one bother you the most? Why?

Notetakers(3)

check in app

Explain test

Boarding
Annoucement

Interview questions

Interviewer

Check-in

Participants

e.Questions for user interviews

1

In the 2nd test, we created a HL space insufficient scenario. Where were you
during people find out there is not enough space? How did you guys solve the
problem in the end? any better idea?
What do you think about the hand luggage reservation system? Why?
When using the app prototype, is it difficult to reserve you HL?
Do you get all information you need for traveling?

2

3

4

5

6

7

8

f.equipment list
Equipment List
Location: Safran Cabin Alkmaar
Time: 08/07~12/07
Participants: 6~12 passengers per test ( fake+real participant/1~2full row seat)
Equipment:
Prop.

QTY

purpose

Printed boarding pass

6

For passengers

Luggage size cardboard box

6

For fake passengers

Camera/Tripod

1

Observe overall interaction

GoPro

1

Observe Individual interaction

Prepared cabin Luggage (hand luggage size/12~18 kg)

3

For each participant

Backpack/travel bag/shopping bag

3

For each participant

Jacket/medicine/laptop/book

3

To create seat interference

How do you feel about the last boarding experience? (pick a mood) Why?
Are you willing to use it again in your next journey?

blend in and observing
(if answered “no”) how can we improve?

Quiz Time

Repeat
117

Help take out
passenger luggage
from the bin

Wait

write down findings
in the NT template

go rest with participants
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=User interview transcripts=
a.the morning group
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b.the afternoon group
Transcript interview
C: In today’s test, what is the best part of the test? Or what is the worst
part?
P1: The best part is sitting in front of the plane, it is always good.
C: Why? You feel everything is under control?
P1: Maybe it is control. And also when we land, you get out quickly.
P1: And there is another reason I think, if we get strong turbulence, the
front always feel less.
P2: Also it you sit in the front, I also have more insurance about having
space for luggage.
P1: No, its not. Hahaha…
P3: I don’t think so. I think it is safer in the back, but you feel less in the
front.
P4: the front the safer I think.
P3: Really?
P5: But I think it is nice to sit close to the exit because sometimes it can
be quite annoying to wait a long time if you are almost the last person
to get out.
P6: For me the worst part is waiting in the queue, when you boarding,
when you doing stuff, that’s OK. But waiting in the queue, that’s
terrible.
P3: And also when you queue even you have the priority.
P4: Sometimes I wait till everybody is going in. like if you go the last on
the bus, you get out the first off the bus.
P1: Or I have to go immediately (to the plane) or I just sit down
somewhere until everybody is in or out.
C: So I have an idea, what if there is something always keep you busy
while waiting? For example, we provide you some travelling
information such as restaurant or traffic info while in the queue.
P1: That doesn’t make sense.
P3: I just don’t like the queue, besides we have wi-fi.
P1: Yeah, you can do that on your phone.
P5: Also if you are a frequent flyer, you already know many info. So
there is not much information you can check while waiting.
P1: it is different for leisure and business. I read a report for business
passengers and they have no interest in local information.
P6: I don’t know, but I don’t like stand in the queue forever. I just rather
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c.the statement cards
go the end of the queue and let everyone go in a hurry. But it depends
on how big your (hand) luggage is.
P5: For leisure, I like to get information about destination. Because
sometime you don’t really prepare your trip yet, and you can do it there
(while boarding/in the plane). It would be nice to start in the plane, cuz
you have to wait anyway. But in the queue, you are too busy with all
other things, like in my case, my daughter, one priority is brought her
to toilet, because she really hates the noise in the toilet on an aircraft.
So she refuses to go. So that’s one of the main thing (toilet before
boarding) to do. So I wouldn’t have time to prepare for the trip. But
during the flight, it is quite pleasant to get some information already.
C: So P6 I got a question, in scenario 2, P5 took the advantage of you
like taking your spot while you are finding your book. How do you feel
about that?
P6: It is really stressful. I am the one who take something from the
luggage, so there are people waiting, so they will get also stress. So
maybe I will do it later, or…
C: Do you also feel stressful due to everyone is fighting for the last slot?
P6: Sort of, So there will be no space for your own luggage.
P4: I will be quite annoying actually, if there is one spot left. The
passenger behind you should take his own luggage to the cargo. When
someone take your space, this would cause some conflict as well I
think. And the airline is waiting for that as well (that passengers figure
themselves).
C: So how do you guys think while seeing people having conflict on the
aisle?
P2: I will wait, but if I see somebody is struggling, for example, an old
lady, I will help.
P4: But in the test, we don’t have enough space, there is nothng we can
do.
C: yeah…
P5: I have a question, this bin is designed to have the luggage stow in a
right position, but I see it is not clear for everybody.
P6: Yep, I see somebody put it flat.
P5: Then I see somebody put it on top of it (the luggage in flat
position), it is kinda interesting.
P1: yep. And I try to shut it, and it didn’t work.
C: So ‘‘how to organize the luggage in the bin’’ could be one of the

direction.
P6: you could do the voice ‘‘PLEASE PUT YOUR LUGGAGE IN UPRIGHT
POSITION’’
C: hahaha, nice idea.
P3: or use drawing.
P2: So in first experience, I saw there is much space so I lay it down (flat
position). The second one, I saw there is not enough space, so I let it
turned (upright position).
P5: the assumption is everybody put it in the upright position, but its
not happening.
P4: I think it is also the way the case design. Because it is different from
the back and at the side.
C: Are you willing to use it again in your next journey?
P3: As long as it is for free.
P1: and I don’t go to measure my luggage first. I just want my spot.
P2: it is quite confused when your name is not there. Because my name
is not there, and I just stuff my luggage in the bin.
C: But you got a inform of ‘‘check your luggage with the ground agent’’
P2: But I put it in as well, because it didn’t say what happens then. It’s
not clear what is going on. Also if somebody wants a space, and shut it
in, and then what? Nothing is going to happened. (no penalty if
braking the rule)
P2: I also wonder that if you use the reservation system, does it
automatically allocate the bin above you? Because if I sit here, and in
the end, everything is full, do I need to put it somewhere else? I can
imagine it will happen for some passenger then it will wrack the whole
system. Then that will cause delay.
P5: And it also happen when people stuff at the first bin they get to,
then walk to the seat. Then you don’t need to run to the aisle and back.
And they get it when they go out.
C: So P4, could you tell us why you won’t use that again?
P4: Because when you book a flight ticket, in the website, they ask you
to do this, to cost extra, and ask you to do that, then cost another extra
money. Everything costs extra.
C: What if they offer you a reasonable price such as 5 euro?
P2: the problem is the airline wants to ticket as low as possible, then
people buy it, then it get all kinds of additional cost. Ryan Air says I
want people to pay for using the bathroom. If they need to pay for

clean up, I will do it as well.
P5: So it is a different approach.
P4: I think as long as my luggage is not in some bin, the plane won’t
take off, so it is not really my problem.
P2: Maybe they should work the other way around, tell people take less
weight. Less weight, less fuel, the boarding less, then have standard
price. Everyone reduce slightly when bring less.
P5: It’s a problem, we cannot solve it completely.
C: We’ve asked everything we wanted to know. Do you have anything
else you’d like to share with us?’’
P1: Instead of overhead bins, we can also use the space below your
seat.
C: Yeah, Transavia has a concept of a color label system. Green means
put it into the bins and red means pit it under seats.
P1: If I travel only with my backpack, I only need the under seat space.
P2: Maybe if you turn it around, lower luggage is free, overhead bin is
charged. People will stow downstairs.
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=extra analysis=
A.user journey map
STAGE

HOME

b.persona
COMMUTING

AIRPORT

SECURITY

DEPARTURE

c.cultural analysis - business flyers

CABIN

Ready

Doing&Feeling

Arrive
Airport

Packing

Thinking

“where is my passport/
boarding pass?”
“what’s the traffic to airport?”
“I’m ready!”

In the
bus/train/taxi

Lounge/duty
free shopping
Check-in

Waiting
Boarding

Security Check
“Traffic jam...”
“Hurry! we have to catch the bus”
“Will the train be on time?”
“Wow! it is expensive!” (taxi)

“Made it!”
“Nice! 1.5hrs before fly”
“Things moving slowly”
“Lots of people, processes...”
“Annoyed by people stopping
in the airport”

Locate
seat

“Screening is always scary!”
“Hope my HL will go through”
“Long line...again!”
“Annoyed when people carry
too much stuff.”

“Lounge Time!”
“Shopping for Booze!”
“my anticipation rises!”
“Check boarding pass/
passport/battery”
“Another Line...”

“Some people don’t pay attention
to the rules explained by FA!”
“Loud and obnoxious groups!”
“Passenger bag sacks hurt aisle
passenger”
“Nothing stop me relaxing!”

TouchPoints

Opportunities
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Differentiating what is “needed”
and “can be taken to the cargo”
while packing
Acknowledging passenger’s HL
dimentions and weights to the
airline while at home.

Providing all air passengers the
“shortest” route to airport to
avoid traffic jam and waiting.

Retriving HL dimentions and
weights from on-site checkin
passengers.

Deploying an easy physical
intervention to setup a
smoother boarding strategy or
help passengers get used to the
cabin enviroement (where to
seat, and where to store
luggage).

Guiding all passengers to their
own seats and finding a proper
luggage space while boarding.

Hofstede’s onion model (2005)
of "business flyers"
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=initial concepts=
A."no-luggage" cabin service
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b.improved user app
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=rapid prototyping makings=
b.team boarding game

A.seat/luggage space indicator

seat idicator

confirm identity

127

show seat locartion & services

select more than 1 baggage

confirm baggage amount

select 1 luggage
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=prototype test Makings & Results=
a.qr code screen

b.USER APP

c.interview transcript
C: So you just said everything becomes more clear in the bin, but you are concerned
about what number of luggage that a passenger is going to bring into the airplane?
3A: Yes, what if you have two bags?
C: So that’s why in the beginning, we asked the passengers to enter how many

3B: No, I mean if people know they have space, If I know I have luggage space, then I
am able to board late. (increase the boarding time)
3F: also the priority people are rushing, sometimes you have more priority people
more than the regular people, so… I don’t know, it’s already been complex have a

everybody can play that, I think.
3F: it is also true that it would be difficult for part of the population to play the
game,
3C: Ya, we don’t want to exclude people, right?

boarding. So that’s my purpose.
C: So will you willing to use it again for your next trip?
(nobody raises his hand)
3C: as long as you make some improvements. But I like the idea.

luggage they are going to bring if they bring more than two luggage, they will be
asked to check one of the bags into the cargo.
3B: I’m not sure the avatar can make more clear than the seat number, if you just
assign with the seat number, it would be more clear than the avatar.
3A: I think for some generation it would be no problem at all, but for some, it would
be (a problem).
3F: Actually I’m afraid it would slow down the process because some people already
have trouble using their phone as a boarding pass.
3A: That’s what I talk about as well because when I go swimming with my kids, we
have a water slide. In front of the water slide, there is a TV screen, you can select

different type of boarding. It’s already quite complex. I am afraid it is not embedded
in the existing boarding, people will just disregard the thing.
C: What about the game itself? Like when you are waiting in the lobby, is that a good
for play the game together and try to know each other before boarding?
3A: The teaming up is interesting. But I am not sure with the digital teaming up. So
how do people find each other? And about the game, it easily gets annoyed quickly.
You have to do it right.
3B: The idea Is you use “teamwork” to get further in the game, but the game set up
is hard, because you have to play with two people, if one is making mistake, then
both are reset, so the teamwork makes it hard, but not easier. It doesn’t help for
cooperating. You only make things harder for the other.
3A: That’s said the game needs a little work.
C: Yes, I get it.
3E: If you are traveling with a friend, you can play together. But If you have to play
with a stranger, I would not sit next to someone and said, “Hey! Let’s play

3A: You should have a “skip” button like if you watch a movie on youtube, you have
a commercial for 5 seconds. Many people will close it at the 3 seconds, they don’t
have the patient, so that’s really critical.
3F: That’s also something that takes into account that with all screens all around us.
The amount of time we are willing as individual to spend on an activity on a screen is
super short.
C: Do you feel motivated by playing the game and getting the rewards?
3F: I like the idea to get the reward if I do certain actions by placing my luggage
well and rewarded. You know you are a “good flyer”. That’s I like that part.
3A: I think people should be rewarded as well.
3E: I will do that every time if I know I will get a reward.
3B: It’s an option, if the luggage is oversize then you don’t get the reward, but if it’s in
the size then you can get it.
3F: Reward for good behaviors.
3B: Yes.

3A: If the game is done right, people would have a lot of fun.
3E: I would worry about the percentage of passengers actually participate, I mean if
maybe 20% f people get involved, then 80% of passengers don’t care, they just put
their luggage whatever. So people may not like it if the bin is full, and their space is
taken. This may be disappointing, I think.
3D: I think it might be something if you make the improvement from other people.
Right now, the game may not fit all people. Some modifications may make it useful.
3F: There is part of the proposal that I might like to use. But not all like that. So it
depends on the context and how I access. For instance, when you said you have to
enter your information, I already di that so many times already just to get into the
airplane. I don’t want to do it again. But the idea of having a system to guide you
and place your luggage well, and trying to take the issue of too many luggage out of
the aircraft, I like this part.
3C: The idea of doing things right which led us to the gamification idea. By engaging
passengers in the waiting area, we think we open up a door for a new opportunity.

which theme & music inside the slide when you slide, and that just slows down the
whole process, and that’s really annoying. As same as this, you put your bag and
that’s it, do you need to operate the screen will make things more complicated,
that’s the question.
3F: I also have a feeling that is not solving the misbehavior of the passengers.
Because today we already have in some bins where you can put your luggage this
way, but people still don’t put their luggage this way, or they want to put their coat,
or they have a gigantic bag and, that’s not gonna solve the problem.
C: But we already have the luggage policy to prevent something like the gigantic
bags...
3F: But many people still do, so the airline allows them to do it, I don’t think people
gonna change that. So the problem still there.
3E: And What if I arrive my avatar suppose to be, and there is already a bag there.
What do I do? Do I look around and ask everyone?
C: So that’s why people play the game get the boarding priority, so they can board
first.
3E: So after people get used to this, do you think they will get there because of the
free stuff?
3B: one advantage of reserved space is you don’t have to board first. The reason
people want to be quickly is to have luggage space. If you know you have luggage
space, you will become the last one to board, because you don’t need to seat at your
chair for too long.
C: So That’s why I set a virtual meeting lobby for, people can hand around get access
to the IFE system and socialize with others.
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together” That’s weird. I think It would be funny if you play with someone you
know who he is, I like that. If you play with someone you don’t know, that’s not cool.
3A: I think the strongest one is the reward system. If there are many games with
rewards system, people may play games.
C: The reward is the trigger to seduce people who play the game.
3F: But the reward is for people who position their luggage well in the bin, it’s not
from the game itself.
3C: We’ll get back to that later.
3F: I think the game is a cool idea, but I don’t know if I play it every time,
sometimes If I early at the gate, and that would be nice. But there’s also time, I don’t
want to take time on this or I have something else to do, so if this is the only way I
get my luggage spot, I think it is pretty constrained on me. If I need to play a game
for getting a spot. I won’t be happy about it. And if you are not good at it, that’s
quite some pressure!
C: So many the purpose of your travel may also affect that, so if you travel for
holiday, you will feel more relaxed to play the game, but if you travel for business,
then you might not have time for that.
3E: I think it’s the type of game, maybe it's like a quiz game, you can choose
something about the airline, about the airport, about the country. That’s easier,

C: Then I think I can keep the reward system and try to improve the game itself.
C: Finally, that’s talk about the avatar, do you it is faster by identifying your customize
character than looking the around the area to find a luggage spot?
3A: I don’t think the avatar helps. When standing on the aisle, it good to see the
empty spot like a parking garage, you see a green light, you know there is a spot
there. Then That’s great.
3E: I think it’s enough if I’m sitting in this seat. It’s enough for me to get my bag in
this row, either here or here. If I know one of the spots will be for my luggage. I don’t
mind where is it, as long as it is in this bin. So when I arrive, I don’t want to hold up
everyone, looking for which particular spot. just wanna go in, find a place close
enough, then sit down.
3F: Also if there is somebody too lazy to personalize it. IT might be difficult to
distinguish them. Also to make sure they are easy to play. If the system is what they
are used to. Just for extra. If it is too different from other aircraft, it will be also
confusing.
3B: I would recommend if people don’t want to customize the avatar, let the system
do it for you. As long as you get the same picture on the ticket, then you can get
there. Also make your seat number there, although it may be confusing.

This is just an iteration, it is just a beginning. So we use the waiting, to correct
people, to board in the right way. Then use the sensor system to reward them for
behaving right. Because behaving right means less micro delays. Which also means
more efficient boarding, also better experience.
3E: a suggestion, if you are sitting at the gate and playing a game, the game should
help you like give you a tip, for example. So it will re-engage what are you gonna be
doing on the plane with the problem you don’t know what to do, so if you feed
information about the micro delays. That could be a big step point for your project.
C: So the enemies you saw in the game, they are passengers who repack their
luggage on the aisle. So I tried to send you a concept like this “behavior” is bad,
please don’t do that.
3C: This is a really old style, There is more serious kind of game. It’s like a dialog with
the customers, that would be nice platform. To help airlines engage with the
passengers in the very early stage before boarding. So this just is the first concept to
step into this concept. Still a lot of works after this one. So my complement is you
find the door, and we have to explore what is behind the door. We have to take it
further and we will.

C: Yes, Put the seat number with the avatar may confuse other passengers while
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=Project brief=

Personal Project Brief - IDE Master Graduation
introduction (continued): space for images

Personal Project Brief - IDE Master Graduation

Design a passenger-centric interaction for luggage boarding experience

project title

Please state the title of your graduation project (above) and the start date and end date (below). Keep the title compact and simple.
Do not use abbreviations. The remainder of this document allows you to deﬁne and clarify your graduation project.
start date

10 - 06 - 2019

25 - 10 - 2019

end date

INTRODUCTION **

Please describe, the context of your project, and address the main stakeholders (interests) within this context in a concise yet
complete manner. Who are involved, what do they value and how do they currently operate within the given context? What are the
main opportunities and limitations you are currently aware of (cultural- and social norms, resources (time, money,...), technology, ...).
Owing to the airline baggage policy and the tendency of skipping luggage belt waiting time, more and more air
passengers choose to travel by carrying hand luggage only. However, the increasingly hand-luggage stowing
demands have exceeded what a current aircraft cabin can provide, especially in a full flight. As a result, the cabin crew
has to stop the boarding process and some hand-luggage will be moved into the cargo hold, which affect the
passenger experience, but also increase the turnaround time. Safran sees an opportunity to optimize the interaction
between stakeholders and has designed a "BINSIGHT" system for managing the space in the bins for hand luggage
storage. However, the technology-driven design lacks UX aspects to support its usability. Therefore, the company is
seeking a passenger-centric approach to dive into the user journey and find inspiration for solving the hand-luggage
stowing issues.
About Safran Cabin
Safran is an international high technology group and tier-1 systems and equipment supplier in the commercial and
aviation and defense. The innovation center of Safran Cabin (former Zodiac Cabin) in Alkmaar focuses on on-board
food and beverage related innovations, user centered design and the connected cabin of the future. The goal of the
company is to focus passenger centricity to keep up with the fast changing environment in aviation while also
integrate smart technology for a more connected cabin.
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Aisle Blocking during boarding process (Source: Retrieved April 21, 2019, from http://t.cn/AiN9V4ib )
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Project Flowchart
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PROBLEM DEFINITION **

PLANNING AND APPROACH **

MOTIVATION AND PERSONAL AMBITIONS

Limit and deﬁne the scope and solution space of your project to one that is manageable within one Master Graduation Project of 30
EC (= 20 full time weeks or 100 working days) and clearly indicate what issue(s) should be addressed in this project.
A boarding process is a complex system and involves various stakeholders for the operation. For instance, the airlines,
government agencies, the cabin crew and passengers. This project focus on passengers' experiences. Other
stakeholders, such as crew and ground agents are involved but the experience will be approached from the point of
view of the passengers. In addition, the previous research has suggested hand luggage stowage is an essential factor
in lowering boarding times, as it can lead to the aisle being blocked (Coppens, Dangal, Vendel, Anjani, Akkerman,
Hiemstra-van Mastrigt, & Vink, 2018). In fact, The current aircraft's interior cabin can not provide enough space for the
increasingly hand luggage demands. As a result, a hand luggage surplus has become a problem for both airline and
passengers, especially in a full flight. A hand luggage stowing issue not only increases the turnaround time and delays
the flight, but also brings negative emotions on passengers' boarding experience. Therefore, dealing with the hand
luggage stowage has become a crucial issue for the airline.

Include a Gantt Chart (replace the example below - more examples can be found in Manual 2) that shows the different phases of your
project, deliverables you have in mind, meetings, and how you plan to spend your time. Please note that all activities should ﬁt within
the given net time of 30 EC = 20 full time weeks or 100 working days, and your planning should include a kick-off meeting, mid-term
meeting, green light meeting and graduation ceremony. Illustrate your Gantt Chart by, for instance, explaining your approach, and
please indicate periods of part-time activities and/or periods of not spending time on your graduation project, if any, for instance
because of holidays or parallel activities.
start date

10 - 6

25 - 10 - 2019

- 2019

end date

Explain why you set up this project, what competences you want to prove and learn. For example: acquired competences from your
MSc programme, the elective semester, extra-curricular activities (etc.) and point out the competences you have yet developed.
Optionally, describe which personal learning ambitions you explicitly want to address in this project, on top of the learning objectives
of the Graduation Project, such as: in depth knowledge a on speciﬁc subject, broadening your competences or experimenting with a
speciﬁc tool and/or methodology, ... . Stick to no more than ﬁve ambitions.
As the last project in my master program, I really want to research a topic I am interested in, and testify myself how to
apply what I've learned from TU Delft into good use and having a meaningful impact on society. Furthermore,
collaborating with the company allows me to get in touch with the experts, which is a big PLUS for my future. Finally, I
love to build a prototype and test the concept in a real context, and use my DFI expertise for making a better
tomorrow.
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Vendel, M., Dangal, S., Coppens, J., Hiemstra-van Mastrigt, S., & Vink, P. (2019). Effects of a hand luggage guiding system
on airplane boarding time and passenger experience. International Journal of Aviation, Aeronautics, and Aerospace, 6
(3), 5.
Coppens, J., Dangal, S., Vendel, M., Anjani, S., Akkerman, S., Hiemstra-van Mastrigt, S., & Vink, P. (2018). Improving
airplane boarding time: a review, a field study and an experiment with a new way of hand luggage stowing.
International Journal of Aviation, Aeronautics, and Aerospace, 5(2), 7.
Gilbert, D., & Wong, R. K. (2003). Passenger expectations and airline services: a Hong Kong based study. Tourism
Management, 24(5), 519-532.

ASSIGNMENT **

State in 2 or 3 sentences what you are going to research, design, create and / or generate, that will solve (part of) the issue(s) pointed
out in “problem deﬁnition”. Then illustrate this assignment by indicating what kind of solution you expect and / or aim to deliver, for
instance: a product, a product-service combination, a strategy illustrated through product or product-service combination ideas, ... . In
case of a Specialisation and/or Annotation, make sure the assignment reﬂects this/these.
1. A graduation report (thesis)
2. A design concept poster/film
3. A workable concept prototype
4. A Presentation

Mid-term evaluation: 13 August
Green Light Meeting: 27 September
Graduation Date: 25 October

This research focuses on solving hand luggage issues by using passenger-centric design approach. Cooperated with
Safran Cabin, air passengers’ boarding experiences are going to be explored and design opportunities are going to be
revealed. Moreover, design methods such as contextmapping and culture identity will be applied to reach the
underlying needs and get better understanding of the passenger experience. Based on the research findings, design
opportunities and passenger insights will be examined and collected. Moreover, a hand-luggage handling interaction
will be created and implemented in the current "BINSIGHT" system which enables travelers to have a more intuitive
boarding and hand luggage stowing experience. Finally, a usability test will be conducted and evaluated.

FINAL COMMENTS

In case your project brief needs ﬁnal comments, please add any information you think is relevant.
The project team is aware of the tied planning (no holidays) but is motivated to support make it work.
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