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Use of VR as the New Prompt

for Interaction and Production:
Teaching Urban Design and the Use
of Robot-Partnered Workplaces
through the Digital Realm

Ata Yigit Giney

(P https://orcid.org/0000-0003-1329-1962

irtual Reality (VR) is no longer a
Vsimple play platform for either

imagination, or the later devel-
opment that was the Occulus Rift sys-
tem for gaming. Instead, it now exists
as a completely independent function
that cannot just make use of the lat-
est technology, primarily through al-
gorithmic advances, to lead to realistic
experience in a seemingly real envi-

ronment through primarily overlays
(an example being Pokemon Go!) but
also work as a completely immersive
form of using digital assets in a space
that is designed to encourage better
production for industrial purposes, as
well. The successful integration of such
technology in wider areas of use needs
not just an easy-to-use system that can
encompass many formats and capabil-
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ities, but also has backing via the most
common environment that is currently
urban infrastructures as to be re-de-
signed for future goals of both sustain-
ability and space efficiency as hand-in-
hand goals.

To begin, we will look at the design
space itself as affecting interaction
through both how it works, given here
as a multi-use tablet via Surale et. al,
and how this affects user perceptions
of usability and overall recommend-
ability for use in diverse areas, as will
be required for use in more important
fields as mentioned.

Tablets to Tablets, Tums to Thumbs:
A Pill for Change

As Morpheus said to Neo: “This is your
last chance. After this there is no turn-
ing back. You take the blue pill, the sto-
ry ends; you wake up in your bed and
believe whatever you want to believe.
You take the red pill... you stay in Won-
derland, and | show you how deep the
rabbit hole goes.” Just as Morpheus
said, we need to make sure that virtual
reality is designed to particularly cov-
er any problems that we can currently
think of before we make the leap. Or,
at least, that we can envision being
prepared enough to deal with possible
consequences.

Although there are very obvious
benefits of VR over normal tasks, such
as “the ability to look and move around
in an immersive 3D environment” but
also limits itself as a result of usually
“limited tactile feedback, poor input
precision when drawing, and lack of a
consistent interaction vocabulary."' As
necessary for the future through both
educative faculties for the next gener-
ation and the therefore needed ways to
input it in a real environment through
the aid of robots, 3D modelling is the
absolute requirement of doable func-

tions via VR. An actual perfect fit for VR,
actual application leads to challenges
involving the touch screen options that
currently exist as “object creation, se-
lection, transformation and world navi-
gation through copy, paste, undo, etc.”.

Here using a model that uses the in-
put of real multi-touch input through
a tablet or similar for 3D objects ma-
nipulation, the model made by our au-
thors here combines “affordances of a
3D-tracked tablet with the input ca-
pabilities of its multi-touch surface.”i
Participants familiar with 3D software
were asked to imagine how to perform
standard 3D modelling according to
their own thoughts, through use of a
tablet in VR. From this was created a
space with eleven dimensions and a
matching list of terms for interactions,
completed via a 3D models to test the
end-result design space.

Participants

Consisted of 10 people (7 male, 3 fe-
male of age 22-26), the set consist-
ed of 3 architecture students, 2 from
mechanical engineering and another
2 that were amateur users with some
experience with software such as 123D,
Blender or Sketchup, while half of the
sample had previous VR experience as
well.

The Procedure

Asked to act out specific tasks through
basic 3D modelling operations (Table
1), multi-touch tablets (not turned on)
were given, as was an optional chair to
siton. Two small and one medium sized
cardboard cubes were placed around
the user, some within arm’'s reach,
some beyond, to aid visualization of an
object to create or manipulate without
wearing HMD as they commented on
steps used and general opinions re-
garding system usability.
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Participant Observations

It was observed that the following sev-
eral aspects were most important for
usability:

1- Delegation of Tasks: Preference for
mid-air hand gestures for coarse ac-
tions, followed by input on the tablet
for finer control, “I'd grab an object
and then use the tablet to rotate it.”
[pz]iii

2- Near and far actions: A preference
to use indirect object selection us-
ing the tablet was seen, such as tab-
let screen showing a birds-eye view
that can be taped to select objects
from afar, also as use as a casting re-
mote. For near objects within arm'’s
reach, reaching out to grab was pre-
ferrable.Vv

3- Tablet Properties: Via screen inter-
face: participants suggested “using
menu buttons (2D) on the tablet to
create objects, invoke commands,
and select modes”, with most tasks
being “initiated on the tablet with a
tap of a button.”

4- Tablet as a tool: Some participants
used bare hands to slice an object,
others the tablet, but were skeptical
about accuracy if using their hands

instead. Made to resemble a “knife,
a tray, a rectangular block, a ruler, a
storage unit” as well as using a cor-
ner of a tablet as a pointer, the va-
riety that can mold to the tablet af-
fords the needed flexibility needed
to deal with the many tasks expect-
ed of various fields of engineering.

Environment Reality versus the
Virtual as a Guide: User Comments
and Vocabulary

Consisting of multiple ways for respon-
siveness, augmented reality allows a
tablet to instead become the virtual
world around the user. With the tab-
let in hand, a user can peek into real-
ity whenever desired, unlike HMD as a
confining headgear. Consisting of:

Training participants to use the system
via demonstration of the five main fea-
tures of the system that are create and
delete, select/deselect, transform, nav-
igate, and modify, this was followed by

Replication of the said main functions
via a target model that is “a predefined
spatial arrangement of specific 3D ob-
jects placed on the floor” as shown in
Figure 7 (a), with

Figure 7. Sample results from ‘replication’ and ‘freeform exploration’ task. (a) Target Model, (b-
g) Participant’s replication (P1-P6), (h-k) Participant’s creations in ‘freeform exploration’ (P1-P4)vi
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completing a set of tasks in any order:
being the goal via: 1) Create a cube on
the floor using the grid; 2) Extrude it; 3)
Create four spheres near the top cor-
ners of the cube in decreasing order of
scale; 4) Create and place a cylinder on
the centre of the top face of the cube;
5) Rotate the cylinder by —45 degrees ;
6) Create two ‘brick’ blocks, scale them
down by more than 50% and place it
on the front face of the cube; 7) Rotate
these blocks by 45 degrees; 8) Create
a fence around the cube using ‘grass’
blocks."i

Freeform Exploration as the final ‘fun’
stage that let participants make their
own ideas. Filling out a post-experi-
ment questionnaire. No one reported
any discomfort from use of the experi-
mental model.

Results and Qualitative Feedback
showed that the system was seen as
useful and interesting, with P5 saying
that, “Most of the features, gestures
were very intuitive and easy to fol-
low”, while P6 noted that it “[...] was an
amazing experience, it really felt like
we are interacting with the real[-]world
objects.”

We next progress to the point of us-
ing this workable model as a means to
further the needed educational fac-
ulties that will allow next generations
to use this technology, not as we do
now, but as a completed system that
produces better results in all factors of
production.

Improving Use of VR as the Future of
Urban Design via Education

As the newest factor in the arsenal of
tools that have over the years devel-
oped to deal with more and modern-
ized designs in architecture and oth-

erwise, students dealing with through
augmented reality (AR) for architectur-
al and urbanism research, via visualiza-
tion and application of otherwise pro-
hibitive experiments, is extremely new
and beneficial. As an amazing way to
learn via the use of all the senses, AR
as using the real environment but with
the additive capabilities of VR is perfect
for the field in question, a real-world
look at often very long and costly con-
struction gquestions.

Using for their model the re-urban-
ization of the area of Pla a (square)
Bar , in Santa Coloma de Gramanet,
Barcelona, according to the needs
of the neighbors as previously deter-
mined, our authors split the assign-
ment into separate parts: Students
were divided into groups of two, each
assigned to work on a part of the ur-
ban environment of the square. Later,
groups modeled and textured their
proposals for the area assigned, follow-
ing rules such maximum building size
allowance. Finalized, the models were
then consolidated into a single envi-
ronment (Figure 1).

The idea is that “now neighbors and
the city council are able to visualize the
scale, the textures, the lights and shad-
ows, amongst other elements, in the
context of the needs and uses of citi-
zens”, as “virtual reality allowed partic-
ipants to see in an immersive way the
changes and actions that happen in
the environment in real time”, such as
the design of specific lighting—to be
“able to see the change from daylight
to nightlight in a space”* in real-time
(and space). Most critically and inter-
estingly, the user can (from a first-per-
son perspective) design the “lighting
of an urban environment, try it on any
section of the street and see how it is
affected by the color, intensity or type
of light being used.”™
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Figure 1. Examples of two students’ proposals for their assigned section in Placa Baré. One is a
playground for children and the second one is a skate park for the youth."i

These spaces are meant to show
maximum realism, including materials,
textures, movements, and even sounds
of the environment. Using VR glasses,
the users experimented and shaped
the urban public space. The VR let us-
ers understand in an immersive way
how their actions and changes affect
the environment in real-time.

The competences (Table 1, below)
required in urbanism “courses in Spain
are based on the White Book (Libro

Blanco) that contains the design prin-
ciples of studies and practical cases
to be used in the design of a degree
adapted to the European Higher Edu-
cation Area (EHEA)™, a good starting
point for urban design as progressed
via technological means.

The Results showed that the value as-
signed to the statements of importance
had little change between gender or
group asked, showing that goals for
universal constructions of the future are

Survey Statement #

Urbanism Competence

Ability to comprehend the relations among people and buildings, between

1,2y6

buildings and their surroundings, and buildings and spaces among them based

on human scale and needs

Capability of making decisions (in projects, construction systems,

organization, etc.)

Capability to communicate ideas, information, problems and solutions to a

specialized and non-specialized public
Capability of acquiring self-critical capacity

Aptitude or ability to apply the basic formal, functional and technical principles
to the conception and design of buildings and urban complexes, defining their
general characteristics and benefits to be achieved
Aptitude or ability to develop building programs, considering the requirements
of customers and users, analyzing precedents and location conditions, applying
standards and establishing dimensions and relationships of spaces
and equipment
Understanding the relationships between human behavior, the natural or
artificial environment and objects, according to human requirements and scale

Table 1.7

10
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more or less shared by all. Regarding

learning aspects, it is concluded that:
- Professionals valued the system
more for field knowledge on the
field versus students that learn also
how to connect dots together via
the experience of the comprehen-
siveness of the VR system. which is
the with the VR system.
- Professionals valued moreso the
ability to transmit problems, solu-
tions and ideas to both the non-spe-
cialized and specialized public
versus students that place more
emphasis on “the relationships be-
tween buildings and the space be-
tween them"

Seeing from this model that the re-
alismto carry outand indeed also prove
helpful to not just students but even
current professionals via the usage in
urban design as the key of society to-
morrow, the quantitative analysis re-
vealing that “both groups highly value
the fact that the interactive VR system
helps them easily identify needs and
requirements of citizens™"V, this leaves
us with the other half of the need that
is the construction of other products
via the efficiency of robots as run by ro-
botics fused with the benefit of VR/AR,
through the work of Malik et. al.

Cobots: New Partners for Older
Forms of Work

Now relying on the usefulness of indus-
trial robots as collaborative robots (“co-
bots"), the added errorless work and lack
of tiring are invaluable contributions to
assist any human-guided work environ-
ment. Paired with newer standards for
advanced safety devices and protocols,
these cobots are leading to a perfected
degree of efficiency via ‘therightamount
of automation’, which can be furthered
even more through “virtual spaces as
investigative arenas”™ . With simulation
tools now meaning that fail-safe virtual
environments are very possible via de-
veloping “close to-reality three-dimen-
sional digital models of the production
equipment with their dynamic behavior
to make low-cost, secure and fast analy-
sis of new production strategies.

With the design-decisions finalized,
robots are then are programmed-via
online robot programming tools or
offline programming tools (i.e. graph-
ical software), to now enable properly
usable models that enact the work as
carried out by both human and robot
as future progress. Immersive VR (seen
in Figure 5) as isolating user from the
real world led to the now renaissance
in research and the subsequent use of
AR instead of VR.

Figure 5. Immersive
VR in practice
(Agrawal 2018).xvi
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In an HRC-VR system as designable
for such industrial use on a wide scale,
the user can “guide the robot arm by
virtually interacting it, make chang-
es in the layout by using handheld
controllers, make dimensional assess-
ments for layout optimization and run
the dynamic simulation.”™ " Important-
ly, all changes made within the immer-
sive experience are translated to the
simulation model that comprises the
brain of the manufacturing application
as generating a robot program for the
physical robot doing the work.

Modelled via simulation by defining
key locations for where parts go, key
tasks are learned through several iter-
ations that finalize with reproducibly
consistent real-world accuracy. This
initial frame of reference then defines
a working estimate for layout of the
workplace in both time and effort. Al-
lowing the production by real changes
as having an immediate impact on part
of both designer and users, this almost
polished version requires less effort to
tweak to perfect and also less cost.

Results

The experimentation by the authors
shows that “intuitive and immersive
visualisation is a way to better under-
stand the system and eventually form
better and faster designs.”il Also prov-
ing that the use of controllers that let
the user simultaneously test production
system and robot actions, as real move-
ment and actions are tested, is a good
starting point. Done via the control but-
tons, simulation as started by the user
is a dynamic: The VR scene pauses and
restarts the simulation as needed to let
the user look at “the placement of HRC
objects by approaching them and vi-
sualising them in different angles just
like in the real world” as wanted. In the
same vein, said object can also be repo-

12

sitioned, either picked up and replaced
or re-oriented via the hand controllers.

The used human model as both at
the actual and adjustable head-height
of the user, and as having joint kinemat-
ics that enable visualization of move-
ment-reachability through a response
system of being able to freely move
around the cobot. Including a signal for
alerts if something is out of robot reach,
thereby the need for the movement
function, these (re)definable robot posi-
tions then generate new code for better
eventual usability of the one day com-
pleted system. As distances that can
also be measured, the spaces between
objects also play a similar function of
practical helpfulness that also transfers
instantly to the simulation.

Consisting of a placement test that
will optimize such aspects beforehand
so that models are fully prepared be-
fore real workplaces are built for the
future, the layout and defined set of
points it revolves around determine the
relational work between humans and
robots as a set of desired pick/place lo-
cations as work coordinates.

In addition to now therefore being
usable in larger setting such as a facto-
ry, the addition of aspects of assistance,
a virtual chatbot, will also take the place
of a troubleshooting that links in re-
al-time machine state data (robot-as-
sembly station) connected over cloud
as loT devicesX* Using a 3D virtual scene
of a virtual human that reads perfor-
Mmance messages being communicated
to chatbot, viewable by many users at
once, means that even problem-solving
can also become more akin to the real
world, such as a construction site.

Conclusion

“Makingitarichand arealistic VR expe-
rience for day-to-day planning in future
smart factories” ™ this final measure of
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innovation truly shows that changeis a
constant that we cannot change, only
guide. In such a case, we want to guide
this change towards the best way to
not only be most efficient at the actual
construction of new methods that im-
prove global prospects, such as VR/AR
for designing products, but also for the
educational future of these projects.
Depending on firstly properly stan-
dardized and intuitive ways of actual
manipulation of the used assets in the
environment, through physical move-
ments, these then translate to work-
able and much closer to perfected sys-
tems for both the design of the needed
infrastructure for learning, and the end
result that is the teaching of that struc-
ture to robots and humans alike.
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Humans and Drones: Partners
in Action and Emotion as
Assistive Aids in Teamwork
and Rescue
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rones. Often viewed as merely a
D modern form of either joy ride

by youth or unwanted spying
by others, the use of drones actually
extends far beyond the bounds envi-
sioned by those that see them only in
yards or on a street corner. Primarily,
drones also function as a form of assis-
tant, especially in work where humans

15

need either a second set of eyes, such
as scouting ahead, especially when
such ahead is unsafe for humans due
to radiation or otherwise, and also
work as aides that can communicate
with us as our cellphones do, but with
a level of accuracy we would instead
expect from another person taking our
picture, for example. To demonstrate



Journal of Human Computer Interaction

that drones will one day become an ir-
replaceable part of human interaction,
perhapsone day as aform of cellphone,
we will begin with an introduction of
how drones may exhibit their actions
and respond to human commands,
followed by the methodologies and
challenges of using drones in this new
more advanced manner. We will then
conclude with insight into how the use
of drones as both a video game model
and through the application of emo-
tional cues can create an environment
where we can teach drones to become
a unit with a team of users and perhaps
other drones, thereby ensuring future
smart scouting technology that can re-
place the need for soldiers that often
needlessly die in dangerous terrain, or
for police force workers who must res-
cue a hostage for an example closer
to the urban environment that most
everybody resides in. We begin with a
more natural form of drone interaction
via the work of Cauchard et al., who
have devised a drone that responds to
physical signals demonstrated by all
cultures such as waving of hands or
nodding.

Natural Interface: Signals Through
Body Movements

One day, it is expected that drones will
completely, or at least somewhat au-
tonomous by being able to support
tasks during daily life. However, even
autonomy brings a need for accurate
and easy communication with it, par-
ticularly during fast-paced activities.
“Imagine a personal trainer drone, that
could accompany a user on a run”, as
a running partner might. Working
with unflagging energy, it could make
note of any points of interest passed
by during the activity, a sort of person-
al encyclopedia. In any similar kind of
activity requiring full attention of body

16

and mind, it is nigh impossible to ex-
pect any use of a remote or similar,
especially since smarter drones will
both resemble a person more closely,
thus rendering a remote nonsensical
in both technical and perceived (drone
intelligence) requirement.!

As drones differ from normal robot-
ics, in that they cannot be reasonable
touched for interactive needs, some
other solution becomes the purpose of
this research. Using 19 participants to
compile feedback from a drone model
that uses signals such as nodding, us-
ers felt extremely comfortable interact-
ing with the drone. Examples includ-
ed metaphors drawn from interacting
with a person or a pet, calling the drone
by name, encouragement, and enough
trust to send it an almost unsafe dis-
tance away from themselves. During
this process, it was determined that
various preferences for actions versus
task carried out meant that “no single
modality would provide suitable natu-
ral interaction, with multimodal inter-
action a major challenge in the future”!
for Human-Drone Interaction (HDI).

Prior work using multimodal falcon-
ry metaphor leads to the belief that
drones can be made “socially adaptive”
to fit into everyday society." To allow
completely realistic and ‘cold’ interac-
tion, the requirements to get certain
actions to be recognized by the drone
were not explained.

Methodology

Working outside for safety and ease
of use, each task was described from
a card to avoid verbally biasing the us-
ers’ actions and modality choices, and
users were asked to complete any de-
sired any action to get from start to
finish. Users were also not told of how
their stimuli affected the drone, for the
same reason.
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Name Following
Start The drone is flying around
End The drone is following you

Table 1.
Example of a task as written on a card."V

Procedure

Participants were told to ignore tech-
nical capability and focus on the most
natural means of interaction for each
task. Each participant picked up the
top card before confirming they under-
stood it, then moved on to the drone.
After each task, they were asked to
explain their procedure via thinking
aloud, as well as any issues or concerns.
The 18 tasks were then reflected on via
suggestions for interaction techniques
from the user. They were then asked to
complete 4 representative tasks mea-
suring complexity and category to de-
termine if they made use of the com-
mentary provided during Part 1. Of the
216 unique interactions, 96 gestures
(not restricted to use of hands or arms),
59 sounds, 53 combinations of gesture
and sound, and 8 with a prop (dis-
counted due to low count and imprac-
ticality in daily settings) were found.v
Many expressed discomfort talking
with the drone, which eased as the
study progressed, and an increase in
use of sound and via voice commands,
from 37% to 57%" was noted for Part
2, showing that the aspect of social-
ization holds true for drones as well as
people or animals.

Navigation Strategies

Most participants made use of either a
repeated waving or continuous sweep,
“mapping the drone's movement di-
rectly to their arm”, and were “more
likely to use smaller motions with ad-
ditional interactions using body parts
as reference frames for the drone’'s

17

target flying level.”Vll For specific loca-
tions, initial misgivings existed about
the drone's ability to locate based off
of pointing or description-these also
eased during Part 2 as trust in the in-
telligence of the drone increased.

For the more complicated task of
taking a picture (in this case, a selfie)
selfies, many realized a counter akin to
that found a real camera would be use-
ful for timing. The lack of such caused
use of sound to avoid interfering with
posing. Almost all used the word “pic-
ture” for selfies and photos, although
two choices dominated despite hes-
itance about gestures for taking pic-
tures: “1. using two hands as a frame, 2.
holding an invisible camera and click-
ing the shutter button.”Viii

Interaction Metaphors as Sign of

Social Acceptance and Cohesiveness
Users treated the drone asifit was a per-
son or a pet, using words and expres-
sions such as: “ok, we're good”, “let's go”,
“‘come this way”, “please” and “thank
you”, along with the word “respect”
“when explaining their interaction in
the post-task interviews and the fear of
being impolite. One participant asked
if they “should have been gentler [with
the drone]".”™ Some cited task-specific
metaphors, navigation tasks that felt
like having the drone follow them be-
ing like leading a tour group. Most com-
pared it to a dog: “I'm almost starting
to command it like | would a dog. Like,
‘stay, go over there, go fetch'.” We also
saw this interaction strategy when par-
ticipants called the drone by whistling
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100 75

Natural

Physically demanding
Mentally demanding
Safe

I was in control of the drone

"] strongly disagree ™1 disagree

at it like they would a dog, talking about
its “under-belly”, and saying “all right
boy” and “good job”, “good drone” when
the drone did what was expected. Simi-
larly, one participant said she would call
the drone the same way she would call
a friend *

Unexpectedly, 16 of 19 participants
reported complete comfort with the
drone, with some worried about the
drone’s safety - “I'm not really worried
to get hurt, but | don’t want to also
hurt the drone”. Similarly, as users got
closer to the drone as their comfort lev-
el increased, 7 participants allowed the
drone into “their intimate space (1.5ft),
9 in their personal space (4ft), only 3
preferred to have the drone in their so-
cial space (10ft) at closest, and none in
the public space (>10ft). Participants
also built trust with the drone, ensur-
ing that it would stop when they would
ask it to do so as “The more that | learn
to trust it, the more | would feel com-
fortable not saying as much.”

Next steps are consideration of im-
plementation of the best technical
solutions that consider the need for
multiple modalities based on the con-
text of use, as well as, because several
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users mentioned feeling attached to
the drone, also studying human emo-
tion towards drones and how they differ
from interacting with other Al-related
to this was the want from several tes-
ters for an emergency landing feature,
to ensure that both user and drone
could halt if needed to avoid danger, or
to respond to a sudden occurrence.

This emotional connection to
drones as an actual possibility for so-
cially-constructed friend, perhaps one
day an actual emotional being through
Al, allows us to further examine the de-
tailed background of how emotional
responses affect the interactions of hu-
mans and drones, through the further
work of Cauchard et al. yet again, elab-
orating on her work via the experimen-
tal ‘drone pet'.

Emotional Response: Drones as a
Form of Companion

Envisioning that the addition of emo-
tional states to the drone from the ear-
lier study will help reflect its reactions
to commands, the perceived emotion-
al state will allow users to modify their
behavior in a natural manner. Explor-
ing the drones’ emotional space as
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visible to others, there emerge three
emotional states that can best be rep-
resented via movement alone. Testing
revealed We tested the three models,
proving that drone movements portray
emotions with a recognizability of 60%
using a single keyword, and 85% using
multiple keywords in a realistic outdoor
environment X

So as to use emotions realistically as
a spectrum rather than defined moods,
researchers define emotions as span-
ning from arousal to valence; a combi-
nation of valence (positive or negative)
and intensity (arousal). Other models
add dominance to distinguish between
two equally strong emotions at a given
time. Given the limits of drone expres-
sivity, no existing model was fit for the
study, so a new one was required.

Definition of Emotional Space for
Drones

For our purposes, emotions that can
be “both recognized by users and per-
formed by the drone™v must be put
into effect. To identify which emotions
were up to the task, a design workshop
was used to both map the relevant
emotions and identify physical char-
acteristics most suitable for each one.

To relate user experience to the drone
more characteristic of real life via im-
mediate emotional response and bond,
the drones were given stereotype be-
havior maps based on various kinds of
traits often found in actual people.

Emotions Versus Personality of the
Drone

The chosen emotional states are: Brave,
Dopey, Grumpy, Happy, Sad, Scared,
Shy, and Sleepy, corresponding to peo-
ple, pets, and to traits that are com-
mon to all cultures, leaving out nega-
tive ones such as Anger that would fare
badly on a drone with open propellers
at high speed. We also removed Dis-
gust as non-relevant for a machine, or
for daily life (as a stereotype). The ste-
reotypes “use five traits represented by
two opposite poles: Openness to Expe-
rience, Conscientiousness, Agreeable-
ness, Extraversion, and Neuroticism”
to reflect the 8 emotional states given
to the drone(s), with each trait affect-
ing several possible behaviors such as
fun-loving, closed off etc. Next involved
Mmapping parameters of movement to
these emotions, such direction and
speed compared to user, rotation an-
gles and compliance to commands.

Figure 1.
Example of three different flight paths to reflect different emotional states of the drone (Each personality
profile is represented by a color: Adventurer Hero: Red, Anti-Social: Blue, Exhausted: White).XV
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For example, the *“acknowledge”
function, performed when the drone has
finished a task, is a “simple nod in the
Adventurer Hero, while the Anti-Social
drone first faces the user and then turns
back around to look away.”! To validate
if the stereotypes can be recognized
consistently, we ran each user through
each of the three emotional states as a
better measure, as said, of quick reac-
tion rather than long-term ’'friendship’.
models can be properly recognized; we
ran a user study with all three models.

Given five tasks per model, said tasks
randomized to avoid interaction and
learning effects, usersthenfilled outarat-

ed questionnaire. After running through
five tasks for one personality model, us-
ers choose the best emotional state that
matched the drones from eight possible
labels as a (limited) primary keyword. In
a follow-up, they chose other labels that
also applied as secondary keywords. Also
ranking intensity of said reactions “on a
7-point Likert scale™ i and wrote down
their commentary.

The recognition rate of the personal-
ity models was only 60% with a primary
keyword, comparable to early work in
HRI using coarse facial features, which
showed 55% recognition amongst
adult participants in a similar setting.

Personality
(Emotional State)

Characteristics

Confident and Disciplined
Looks directly at a person
Never goes backwards; instead, turns around and

The Big Boss
(Brave) moves forward )
* Directly executes commands, although it may take
charge and do the task its own way
* Moves quickly and smoothly
* Delayed reaction time to commands
(Misunderstands / Slow to react)
The Gonty * Moves sloppily / Wobbl i
Comediin s sloppily / Wobbles (rotating)

(Dopey / Sleepy)

Uneven rhythm / Slow (starts and stops as it gets
distracted or needs to rest)
Gets distracted, bumps into things, unpredictable

Reserved, uncooperative, impulsive

l::ﬁt?;r}f:cd * Have to repeat commands (begrudging)
(Grumpy) * Keeps its distance

* Drags along

* Trusting, affectionate, comfortable close to the user
The Lovable * Disciplined but imaginative (follows commands its
Romantic own way, may not take the most direct path)

(Happy)

Moves and reacts quickly
Constant speed but unpredictable path

The Peaceful Artist
(Sad)

Self-pitying, keeps its distance
Non-responsive (slow, dragging)
Gentle and small movements
Flies low to the ground

The Sneaky Spy
(Scared)

Anxious, insecure, suspicious, reserved

Nervous, looks around for danger (jerky movements
and stops to look around)

Scared when called

Keeps its distance, stays low

The Model Student
(Shy)

L]

Anxious, insecure

Gradually builds trust (starts slow with some delay,
that changes over time)

Takes coaxing for commands

XixX
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However, using secondary keywords
resulted in a high 85% average rate in-
stead. With a single and simplistic sin-
gle word, the drone was understood
but not always correctly interpreted its
corresponding emotional state. For ex-
ample, Participant 19 understood that
the Anti-Social drone was showing “de-
layed responses” and even “incomplete
responses”, but interpreted it as being
Dopey (primary keyword) and Grumpy
(secondary keyword). Similarly, P18
found that the Adventurer Hero Drone
“obeyed all commands but often with
a slight delay (due to WIFI connection,
not intended) and/or with additional
flair, like whatever it felt like doing”.
They also found it “pretty cute, espe-
cially when it did flips” XVl

Such comments fit earlier studies
on emotional drones as responsive
'participants’ in social situations, and
enable their later integration into daily
life in the future, and for functions such
as location of people, place or things in
dangerous situations.

To show example of this useful func-
tion among others, we will use the fi-
nal section to examine two things:
An example of the development of a
smart system to allow users to nav-
igate a drone from afar in search of
rescue targets, via the atmosphere of
a team-based videogame that mim-
ics real-world co-operation (missing in
usual studies), followed by a real-life
example of a similar drone that can ac-
tively carry out such tasks, but would
be improved by the usage of the as-
pects found in the currently theoreti-
cal game model drone that makes use
of a worn piece that relays informa-
tion, similar to a longer-range form of
a GPS/joystick, minus the cumbersome
aspect of buttons or an input stick (via
use of the more natural body motions
and gestures discussed above).
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Drone Interface for Rescue via

Game Testing

Future scenarios will very likely make
use of human experts moving through
terrain with prior knowledge of where
and how to extricate those trapped un-
der debris or otherwise, by assistance
of drones that more safely hover above
the scene while also quickly tracking
the persons in question, saving vital
minutes. To that end, Fraune et al. h
Have developed and tested a Virtual
Drone Search Game where players work
as a team to directing virtual drones
that “must identify hidden locations
in a physical-world environment while
avoiding hazards.”* The game aims for
enjoyment, but also adds the stress
level necessary to add realism and ur-
gency to the teamwork dynamic em-
ployed in real-world situations, espe-
cially for timed rescue situations. The
study made use of a “desktop appara-
tus that simulates wearable interfaces
by incorporating some of the wearable
hardware.” to play, players make use of
a laptop display as a first-person onto
a game world that functions as an an-
alog to the physical version. The pres-
ent game apparatus is configured so
that it can also one day be turned into
a mixed reality game for future studies.

Game Objective

“The objective of the game is to find
hidden goal objects within multiple
structures of a physical built environ-
ment. All objects can be found by the
drones, but some can only be collected
by the drone and some by the player.
The purpose of this design is twofold:
(1) It represents reconnaissance drones’
expected ability to locate victims and
the need for SAR responders to render
most aid and (2) It sets up the game
mechanics to focus the player on work-
ing with the drones.”
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Figure 3.
Left (A.-D.) are wearable Uls that we used in pilot study, a subset of which are used in the final study. A.
HMD, wrist-worn touchscreen, Leap Motion, Twiddler; B. HMD, wrist-worn touchscreen, Myo Armband,
and Twiddler; and C. HMD, wrist-worn touchscreen, and Tap. The modified configuration of C., used in
the study: D. HMD, wrist-worn touchscreen, Tap, and handheld mouse. Right (Y., Z.) are wearable Uls in
final study. Y. HMD, wrist-worn touchscreen, Leap Motion, Twiddler and Z. HMD, wrist-worn touchscreen,
Tap, and a handheld mouse. All studies use a laptop computer for the gameworld Ul

The design addresses needing to
consider trade-offs between performing
activities themselves or having a drone
complete it. Each goal cores points, with
an excess of goals to allow high scores
for competitiveness and longer game
sessions. Structures may be empty, just
like the real equivalent, or may contain
either a drone or player accessible goal
can locate, to maximize prioritizing of
tasks in a real emergency situation. The
drones can work in teams, and are pro-
grammed to avoid collisions with each
other, trying to assist the player with
completion of goals against a time con-
straint. The drone takes time to both
be directed and recharge if the battery
runs out, so the player must gauge its
use versus carrying tasks out them-
selves (for limited but needed danger
zones, for example). For this earlier ver-
sion of the game, drones were made

22

fully accurate to ensure a simpler and
more constrained test during the first
test run i

The most frequent issue with use
revolved around drone control, primar-
ily that “The most confusing part of
the game was getting the hang of all
the tools | had to use; the hardest was
the hand control that directed where
the drones went.” Two specific aspects
of game control that most confused
and challenged participants were the
drone battery/charging and moving
the avatar. One participant said, “l for-
got to keep track of battery and done
location” [P20].XV

Observations

Overall, participants felt like a group
with the simulated drones to a mod-
erate extent. Interestingly, social psy-
chology indicates that cohesive groups
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are more likely to repeat the experience
of working in said group. In terms of
anthropomorphism, participants rated
the drones as possessing little ability to
experience positive or negative stimuli,
causing an emotional disconnect from
the drones being used.

Limitations and Future Directions

The model being a game limited expo-
sure, as performing the real-world ver-
sion also consists of paying attention to
the physical world carefully while flying
a drone-the emotional and semi-auto-
matic drones of Cauchard et al. would
be most handy in these and similar
situations (!), as well as the issue that
participants had in not trusting the
drones providing accurate information,
affecting use and overall reliability. Fi-
nally, we add the research of Tariq et al.
Who make use of a drone system that
can detect where a person is through
use of body radiation detection via
wavelength, a perfect complement to
the emotional addition and the game

combination possibility that could be
created if these researchers came to-
gether one day?

Wireless Human Detection Robot

as a Flying, Scanning Emergency
Response

Dealing with the issue of detecting
where a person is trapped in an emer-
gency response situation such as an
earthquake, the drone makes use of
a remote-controlled interface to con-
nect to a PC-controlled module, con-
nected via WIFI. The DronAlD makes
use of PIR sensor technology to detect
radiations generated by the human
body™V, sending a location to rescue
teams faster than a person can possi-
bly search, and also captures footage
of the area for later assurance and sit-
uation monitoring purposes, a func-
tion very difficult by a body camera
when the person attached to it runs at
any kind of speed. A comparison of the
DronAID and other older concepts are
compared below.

Projects Features
Human Live Sending Location Image Image Processing
Detection Streaming of victims Capturing
Live Human Detection Robot v X b4 X ) 4
Wireless Human Detection v x x x x
Robot
Mobile Rescue Robot for v v v
Human Body Detection in x x
Rescue Operation of Disaster
DronAID v v v v v

XXVi
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Figure 5.
Aerial view of a collapsed building Vi

Deployment and Speed

The proposed system is tested and im-
plemented to suit the desired problem
and its solution, with a high accuracy of
8 meters away to find a person®Vii per-
haps not thought of as accurate at first,
but drones can also move very quickly
and fit in between spaces a human re-
sponder cannot for scouting purposes.
The drone can then also live stream the
exact location visually and geographi-
cally to responders, a great deal more
accurate than awaiting a description of
an exact (perhaps ambiguous) spot lo-
cated in the area.

Conclusion

We have seen that drones can be much
more than a simple means of hobby-
ist or professional escapade; making
use of newer forms of learning in ma-
chines and programming mechanics,
we can now allow ourselves design
and actual development of, not only
drones that make use of our vocal
commands as a pet might, but ones
that display actual emotional behav-
jors and responses akin to a small child
or pet. Combined with the use of tar-
geted goals that allow these drones to
locate and warn us of goals and dan-
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gers in certain contexts such as rescue
situations, combined with the means
of locating a trapped victim, allow us
the technology to advance emergency
response teams through both a loss of
less life, and by scouting for dangers to
a response team ahead of time. These
means also let us not only keep track
of the location of a dangerous area,
but the communication skills of these
drones allow them to work in teams
like never before, meaning they can
now be sent on missions that before
would have necessarily required a hu-
man operator to put themselves at risk
to achieve the same task, or, at mini-
mum, caused exposure to dangerous
elements and wasted time manually
searching for target(s). Therefore, we
now see drones not as simple tools, but
perhaps one day as thinking and re-
sponsive social machines that may one
day become fully independent of need
for our instruction, a true full circle of
both technologies, and of the lifecycle
that is learning and growing.
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ave you ever wondered how big
H the video game industry is? By

2023 the video game market
will make $200 Billion and video game
profits are continually increasing.” We
hardly think about the amount of data
and data management that is involved

in creating video games. Game devel-
opment involves different people from
various disciplines that include pro-
grammers, 3D designers, 2D designers,
UI/UX designers, animators, comput-
er engineers, and sound engineers.
Managing data is involved for many

TSweeting, P. (2021, July 07). The State of the Video Gaming Industry in 2021. Retrieved October 5, 2021,
from https://variety.com/vip-special-reports/the-state-of-the-video-game-industry-in-2021-1234980415/

2 Moore, M. (2016). Basics of game design. CRC Press.
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of these professionals. Data manage-
ment is involved in not only the devel-
opment of the video games, but also
their marketing and servicing. Without
data management, it would be hard
for designers to work on content of
the game, massive multiplayer games
would not exist, and marketing of the
video games would be more challeng-
ing. Data management is a crucial part
of video game development, massive-
ly online multiplayer games, and play-
er behavior modeling. However, it still
needs optimization in all of those ar-
eas and particularly database manage-
ment of MMO (Massively Multiplayer
Online) games. If data scientists work
closer with the game industry, then
video games can provide a much more
personalized experience in the future.

Introduction

Video games started as an indie indus-
try, or an industry that involves most-
ly individuals, rather than companies
or organizations. However, after grow-
ing rapidly, the video game industry
started to challenge other entertain-
ment industries such as the movie and
sports industry. Its strongest point is
interactivity or human computer inter-
action (HCI). This charms the end-users
since other entertainment products do
not allow for this interaction. There are
different kinds of video games. Some
of them are one-shot games, which do
not take much time in terms of task
in achieving the goal of the game and
also have a high replayability count. On
the other hand, there are some video
games that are more complex in con-
tent and involve storytelling to users,
like movies and books. Some video

3 Ibid.
“1bid.

games also allow multi-user interac-
tive playing online.®

Simple games like Pong have only a
few game mechanics. There are also
certain genres like arcade, which have
simple mechanics like movement and
shooting. However, certain genres
like RPG (Role Playing Games) have a
much more complex structure which
involve complex dialogue and decision
making. In games with a simple struc-
ture, there is not much content. So, ev-
erything can be hard-coded into the
game. It means that the game design
decisions are made while the game is
being coded. It is hard to change later,
but if a game has such a simple design,
there is no need to worry about it. In
video games with more complex struc-
tures, there are tons of content that
game designers should take into ac-
count. Since the amount of content is
huge, designers should work to come
up with enough and suitable data. As a
result, the game content should be in-
dependent of the game code. This way,
designers can easily test and change
game data. Game data includes in-
game texts, textures, models, level lay-
outs, game balance.4

It is not clear when data management
became a part of the video games.
However, with the digitization of video
games 20 years ago, data management
started to play a major role in the video
game industry.s Before that, data man-
agement was also being used for sav-
ing and loading player data in game,
preserving the game state so the play-
ers could continue from wherever they
left off. Taito's Space Invaders, a game
from 1978, was the first video game
that saved player data, which was play-

5Telling the Data Story Behind Video Gaming. Knowledge@Wharton (2020, April 23). Retrieved
from https://knowledge.wharton.upenn.edu/article/telling-data-story-behind-video-gaming/
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er high scores.s As video games got
more complex, the involvement of data
management to the video game indus-
try increased. Professor Christoph Koch
et al. (2009), Cornell University, high-
lights that “while many games do not
use databases directly, they still have
to process large amounts of data, and
could benefit from the application of
database technology.””

Data Management in Game
Development

During the development of video
games; most developers, including
both huge game companies and inde-
pendent developers, use game engines.
Game engines are “a piece of software
that provides the technical infrastruc-
ture for games™ A game engine can
be categorized as a database since it
holds a series of computer data. Most
of the video games developed using
game engines have a data-driven struc-
ture. Walker White et al (2007), Direc-
tor of Game Design Initiative at Cornell
University, explains that in data-driv-
en video games, “the game content is
separate from game code.”® This allows
game designers to work independent-
ly from game developers. For example,
game designers can create in-game
dialogue, Ul (user interface) text, tex-
tures, and 3D models. It not only im-

proves workflow but also increases the
reusability of the assets.” Since most of
the designers have limited knowledge
about programming, data-driven game
development models provide them a
workspace to create assets, without
worrying about coding.? As a result,
using data-driven approach in game
development provides a functional en-
vironment for designers to create and
implement game content.
Additionally, separating game assets
from the actual code allows players to
add their own contents to the game.
Most players share the content they cre-
ate for the game with each other. This
not only increases the lifespan of the
games with new content but also al-
lows the player to customize their expe-
rience and eventually make the game
more interesting for them.® Alongside
players, it also makes it easier for game
developers to add additional content
to their game. Expansions are also a
big part of the gaming industry. Most
of the expansions add new content to
their base games, and do not change
the foundation of the game. As a result,
it is easier to create expansions when
the game uses a data driven model.* Fi-
nally, using a data-driven model while
developing video games is beneficial,
since it is easier to add fresh content for
both players and developers.

¢ Hatfield, R. G. (2012, June 14). IGN’s Top 10 Most Influential Games. Retrieved October 21, 2021, from
https://www.igh.com/articles/2007/12/11/igns-top-10-most-influential-games?amp-=1

7Koch, C., Demers, A., Gehrke, J., Sowell, B., & White, W. (2009, June). Database research in computer
games. In Proceedings of the 2009 ACM SIGMOD International Conference on Management of data

(pp. 1011-1014).

8Vesna, V. (2007). Database aesthetics: Art in the age of information overflow. Univ Of Minnesota Press.

° Ibid.

' White, W., Koch, C., Gupta, N., Gehrke, J., & Demers, A. (2007). Database research opportunities in

computer games. ACM SIGMOD Record, 36(3), 7-13.

T lbid.
2 See footnote vii.
3 See footnote Xx.

% See footnote vii.
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Another usage of data management
during game development is content
delivery of assets. With the advance-
ment in technology, the size of vid-
eo games increased from megabytes
to gigabytes. The main reason for the
video games’' high size are assets like
textures, models, audios, and imag-
es. As discussed before, a data-driven
model can separate those assets from
game code. With the usage of CDNs
(Content Delivery Networks), game de-
velopers can deliver some parts of the
assets to the end user through cloud
services. Categorizing assets to bun-
dles would let users download the
parts they want, instead of the whole
game. For example, a user who already
completed the first levels of the game
can delete those parts, and download
more advanced parts of the game. This
not only saves storage space for users,
but also creates an opportunity for de-
velopers to add new contents to their
games and deliver them quickly.®

Although data-driven video games
have many advantages for the devel-
opers and end users, they also need
some improvements in specific areas.
In data-driven video games, game en-
gines have to handle a huge amount of
data.’* Managing huge chunks of data
causes some performance problems in
video games. To minimize those prob-
lems, game developers can work with
data scientists, since they are expe-
rienced in managing and optimizing
data structures.” Additionally, in order
for designers to create content for da-
ta-driven video games, they need some

tools and data management frame-
works. When designers create content
for theirgame using data management
tools, they are likely to cause uninten-
tional problems in the game engine,
since they are not familiar with coding.
To prevent this problem, data scientists
can train designers about simple cod-
ing languages like XML. Also, data sci-
entists can create tools for designers,
which would be easier to understand
from a designer perspective.® All those
improvements can be made with a col-
laboration between data management
and game development communities,
and this collaboration would have a
positive impact on performance and
workflow of video games.

Data Management in Massively
Multiplayer Online Games

Unlike single player video games,
MMO (Massively Multiplayer Online)
games are connected to one or multi-
ple databases for certain reasons that
will be mentioned. Like the games
discussed in the first section, MMO
can be also data-driven. In addition
to that, they manage large amounts
of data not only in the development
phase, but also during its lifetime as a
MMO game. In this section, a particu-
lar genre of MMO game will be exam-
ined: MMORPGs (Massively Multiplayer
Online Role-Playing Games). MMORPG
games can be defined as the games in
which players cooperate and/or com-
pete with each other in a virtual dream
world, where they roleplay as a virtual
character.” One example of MMORPGs

> Amazon Web Services. (2020). Content Delivery for Games [White paper]. Retrieved October 12, 2021,
from https://dl.awsstatic.com/whitepapers/content-delivery-for-games.pdf?did=wp_card&trk=wp_card

6 See footnote vii.
7 bid.
8 |bid.

¥ Diao, Z., Schallehn, E., Wang, S., & Mohammad, S. (2013). Cloud data management for online games:
Potentials and open issues. Datenbank-Spektrum, 13(3), 179-188.
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is World of Warcraft, which is one of
the most popular video games.

In MMORPGs, the state of the game
should be preserved in real-time, even
when there is not any player present
at that time. In those games, players
should be able to log in and out when-
ever they want. This requires an op-
timized data management system.”
Since MMORPGs have a high player
base, they have to maintain and process
large amounts of data for each player.2
In addition to maintaining the current
game state, MMORPGs also use data
management in order to ensure secu-
rity. To prevent players from cheating,
all of the game data including players’
states are stored on the server-side.
This requires a relatively high storage
capacity since the amount of data
stored would increase proportionally
to player count.= Alongside security,
MMORPGs should also store and man-
age account information, since players
use their own accounts to access the
game. Consequently, data manage-
ment is necessary for a MMORPG to
function.

To understand the possible areas of
improvements for data management
in MMORPGs, first identifying the im-
portant factors for MMORPGs is nec-
essary. Latency is a crucial factor for
MMORPGs. To minimize it, MMORPGs
rent or own data centers in different
parts of the world.> Also, a better op-

20 See footnote x.
2 See footnote xix.
2 |bid.

% |bid.

% |bid.

% |bid.

2% |bid.

27 |bid.

28 |bid.

2 |bid.
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timized database and data manage-
ment can reduce latency. To optimize
the data management in MMORPGs,
some of the game data is stored in a
less consistent way. For example, ac-
count information of the players is
kept in high consistency, while NPC
(non-playable characters) animations
and states are usually not stored at
all. As a result, not all of the parts of
the game need to be synchronized
in real-time.2s Still, real-time synchro-
nization is important for most parts
of the game, and latency may result
in unsatisfaction for the players. The
first reason for latency is the high data
traffic. Since the game state is mod-
ified by every online player; It results
in high traffic for game servers, since
that data should be synchronized in
real-time for all players.z Additionally,
latency and server crashes may result
in a conflict between data in the da-
tabases, since multiple players may
send different data to the server, due
to latency.22 To summarize, a latency or
complete crash of servers results in a
significant revenue loss for MMORPGs.
To maintain a stable server, the data
management of the game should be
optimized.»

Another factor to take in mind is data-
base structures. MMORPG databases
should be scalable, flexible,and secure.
Player bases of MMORPGs grow with
time, the data structure of MMORPGs
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should be scalable. Anincrease in a da-
tabase’s scale should not affect perfor-
mance. To avoid a bottleneck, dividing
data structures into parts is necessary.
To achieve it, partitioning schemes
can be used. However, maintaining
scalability with partitioning schemes
is difficult® That's one possible area
that needs improvement. Moreover,
security is a crucial part of data usage
in MMORPGs. In order to protect both
the in-game economy by preventing
players from cheating and personal in-
formation of players, databases should
be equipped with high security. Also,
the data structures should be recov-
erable to prevent any data loss. For
MMORPGs, losing the progress of the
players would be fatal for the future
of the game.® Most of the MMORPGs
are long-term projects, which means
they receive frequent updates. Those
updates usually change game con-
tent, which would require changing
or expanding the data structure. For
this reason, data structures should
be flexible.®» Game companies tend to
have multiple MMORPGs live at the
same time. To make the development
of new MMORPGs cheaper and faster,
data structures from other MMORPGs
can be used. So, data structures of
MMORPGs should be reusable.®® Fi-
nally, data scientists can work closely
with MMORPG publishers and devel-
opers to enhance the overall structure
and security of databases.

° |bid.
5 1bid.
3 1bid.
* 1bid.

Data Management in Behavior
Modeling and Marketing

The main purpose of game design is
to provide players with the best ex-
perience possible. Since every player
has different expectations from video
games, it is not probable to create a
game that can satisfy everybody. How-
ever, using player data, designers can
adjust the game design to meet the
exceptions of the majority of the play-
er base.* Video game publishers are
eager to expand their player base. To
accomplish it, they urge designers to
design games for not only hardcore
players but also casual players.>® While
hardcore gamers seek challenge
and long-term entertainment, casu-
al gamers are looking for a shorter
and easier experience.* To make vid-
eo games enjoyable for both types of
players, game designers generally add
difficulty options to let players choose
the difficulty of their experience. How-
ever, it is hard for players to know
which difficulty is best suited for them
since there is not a universal difficul-
ty scheme for games. To overcome it,
Microsoft's game Halo Wars uses a dy-
namic difficulty adaptation system. In-
stead of letting players choose a diffi-
culty level at the beginning, Halo Wars
collects and interprets user data to ad-
just the difficulty accordingly.” With
using this technique, game develop-
ers can make more flexible games for
every audience.

3% Anagnostou, K., & Maragoudakis, M. (2009, September). Data mining for player modeling in videog-
ames. In 2009 13th Panhellenic Conference on Informatics (pp. 30-34). IEEE.

* 1bid.
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Video game companies use user datato
track player behavior. Thisway, they can
conclude which parts of the game are
more successful than other parts. Even
though this method is more common
for MMO (Massively Online Multiplayer)
games, any game with a network con-
nection can collect user data.®® Design-
ers use player data to test the success
of their designs. For example, checking
how much time it took a player to nav-
igate their way on an RPG game would
reveal any need for improvement for
level design. For example, if it takes
a player longer than expected to find
their way in the dungeon, then level
designers may change the design of
the dungeon to make it easier to navi-
gate. However, data should be proper-
ly interpreted, because extensive time
spent in a dungeon may also indicate
that the user was stunned by the de-
sign, so they wanted to spend more
time exploring it** The method for col-
lecting player data by logging player
interactions is called instrumentation,
and “its outcome is telemetry data -a
guantitative record of player-game in-
teractions.”« This method not only ex-
poses useful information for designers
but also is used for tracking game bugs
and detecting cheaters.#s However, vi-
sualizing telemetry data is a challenge
for game studios, since they involve a
huge amount of data. Simple visualiza-

38 See footnote ii.

tion tools are not enough to interpret
data correctly, while more advanced
solutions are too complex to use for de-
sighers.«2 Data scientists can work to-
gether with designers to create simpler
but more efficient data visualization
tools for modeling player behavior. One
example of an improved player behav-
jor modeling system for video games is
given by Moura et al. (2011) which has a
user- friendly interface and allows for a
comparison of different player types.«
Mobile video game development is dif-
ferent from PC and console game de-
velopment. Mobile game development
teams are relatively smaller, and they
release more games in less time. As
a result, mobile game companies do
not have enough time for game test-
ing. However, the usage of player data
in the mobile game industry presents
valuable information about the game
to developers and designers.« Bad
Blood, a video game developed by stu-
dents for a competition in a short pe-
riod of time, used data mining tech-
niques to determine design flaws and
possible performance issues in various
platforms.ss To collect user data, Bad
Blood developers surveyed users about
their gender, age, and how often they
play mobile games. During the game-
play, they recorded the user input as
raw data. After that, to convert those
data into meaningful variables, they

% Moura, D., EI-Nasr, M. S., & Shaw, C. D. (2011). Visualizing and understanding players’ behavior in video
games: discovering patterns and supporting aggregation and comparison. In ACM SIGGRAPH 2011

game papers (pp. 1-6).
40 1bid.
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44 Lanzi, P. L., Loiacono, D., Parini, E., Sannicold, F., Jones, D., & Scamporlino, C. (2013, September). Tuning
mobile game design using data mining. In 2013 IEEE International Games Innovation Conference (IGIC)

(pp. 122-129). IEEE.
“ Ibid.
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processed it.“¢ As a result, they identi-
fied a major design mistake in one of
the game modes. Finally, they correct-
ed the flaw after data interpretation.«

In computer games, player behavior
modeling is used for analyzing play-
ers’ behavior in the game environment.
However, it can also be used for exam-
ining video game Al's behavior. The
main purpose of studying Al behavior
is to create adaptive Al opponents for
video games.“® In strategy games like
Starcraft, data mining is used to fore-
cast user strategies and detect cheat-
ers, since it is a multiplayer game.“ In
Tomb Raider Underworld, data mining
was used in order to predict and mod-
el user behavior.s Additionally, video
game companies use player data to
market their video games. For example;
Electronic Arts, one of the biggest video
game companies, uses user data to rec-
ommend new video games to its users.®

Conclusion

In this paper; addition to areas that
data management contributes to the
video game industry, possible areas for
improvements and collaboration were
discussed. Those contributions were
categorized into 3 main areas: game
development, MMO games, behavior
modeling. Although data manage-
ment is already an important part of
the game industry, it still needs more
recognition and improvement. With

“6 lbid.
“7 |bid.

the collaboration of data management
and video game development commu-
nities, it is possible to create more op-
timized video games, more secure and
fast MMO experiences, and personal-
ized gaming experience. A potential co-
operation between two disciplines can
find solutions to one of the 14 Grand
NAE (National Academy of Engineer-
ing) Challenges: Advanced Personal-
ized Learning. Since player modeling
also can be used for providing a per-
sonalized education experience in edu-
cational video games.®22Some members
of the data community already tried to
find solutions to problems discussed in
this paper. For example, Walker White
et al (2008), Director of Game Design
Initiative at Cornell University, pro-
posed a language for managing data in
data-driven video games: SGL. As the
video game industry grows every year,
the importance of data management
in the video game industry would only
increase.
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| surrounds us, brings us the
current age of amazing prog-
ress and a promise of greater

methods of technological automation
alongside the progress gained by hu-
mans as we possibly also update our-
selves through these same means of
machine. However, it also brings with it
other possibilities that cause and con-
sume the essence of what it can mean
to be human as well: A loss of the con-
nections that we create with each oth-
er, now possibly being taken apart by
forces that piece apart bonds via the
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environment that is the internet, via
chatbots that can unfortunately fur-
ther even moreso the development of
social isolation via even more automa-
tion. To prevent this, we need to ensure
that the Al that will exist as customer
service, pocket help and other means
will be not just smart enough to avoid
any pitfalls of human bias such as rac-
ism, but also know that this knew chat-
bot(s) will successfully integrate, as we
as a people have yet not, to help us find
general unity by erasing the problems
that still face us as a population.
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Beginning with our current predic-
ament of data as an apparently un-
shakeable and always correct set of
values as assigned to such Al to teach
it to behave appropriately, we see via
Madukwe et. Al that this is not neces-
sarily always the case.

Fromthelackofconsistencyamong
the many existing databases that
Mmeasure hate-speech, to the glaring
problem of them not even measuring

matchable aspects in all cases, apart
from the confusingly large number of
them, we easily see that the authors
are justified in here offering a sim-
pler and more comprehensive set to
be used as needed hypothetical train-
ing data. Seen below (Table 1), apart
from the lack of consistency for cat-
egorization, we face the overall issue
common to the Internet: finding old
resources.

Datasets Availability Classes/Labels Size Format
No Sexual Orientation - -
1 Race
Disability
Religion
Yes Racism 11.69% TweetlD
2 Sexism 20.00%
Neither 68.33%
16,914 tweets
Yes Hate Speech 5.77% Raw text
3 Offensive 77.43%
Neither 16.80%
24k tweels
Yes Abusive 11% TweetID
4 Hateful 7.5%
Spam 22.5%
Normal/None 59%
80,000 tweels
No Anti-Semitic
Anti-Black
Anti-Asian
5 Anti-Woman - -
Anti-Muslim
Anti-Immigrant
Other hate
6 No Hate Speech 5.91% -
Clean 94.08% -
951.736 comments
7 No Abusive 7 %of F+ 16.4% of N -
Clean 3.4 %0of F+ 10.7% of N -
Yes Hate Speech 23.5%
9 MNon-Hate Speech 76.5% Raw text
22,324 Reddit comments
Yes Hate Speech 43.2%
9 Non-Hate Speech 51.8% Raw text
33,776 Gab comments
11 Yes 6 Point Likert Scale - -
541 weels
Yes Hate Speech 33% -
12 Non-Hate Speech 679
33 weels
No No Hate
13 Weak Hate
Strong Hate - -
6,03 1 Facebook commenis
No Racist
18 Non-Racist = -
17,567 Facebook comments
Table 1.

Analysis of some of the existing hate speech datasets.
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From 5 minutes to 20 years, we can
never know, and often do not, find in-
formation where it was once found on-
line. Apart from finding such reposito-
ries of often crucial knowledge, with “a
hate speech dataset listed in on Annie
Thorbun's personal github pagel5 does
not exist anymore”i data degradation
is also a side-effect of datasets as pub-
lished in encrypted formats needing
to be regenerated by the researcher
on-demand, leading to disparity be-
tween publication date and retrieval.
For Tweets, this occurs when the “au-
thor of the tweet deletes it, or the ac-
count owner deactivates the account,
or it might be reported to Twitter as
breaking one of their guidelines and
Twitter takes it down”i instead.

Of the Table 1 sources, it is here un-
fortunate that “[t]he hateful class was
even more reduced”, with FOUNTA
and WASEEM data suffering from data
degradation-June 2020 found the first
batch of WASEEM data as completely
degraded, the second batch reduced to
2,412 of 6,090 tweets. For FOUNTA, just
18,943 of 80,000 tweets still existed. For
a consistently reliable mark of data-
sets, the authors conclude that a more
stable permanent way to store at least
the original tweet itself, for example,
is therefore needed. They suggest in-
stead use of a submission portal, where
researchers can easily request copies
of the original data via verifiable email
addresses. Working as a filter against
malicious use or requests, this can also
be extended to large institutional data
repositories, such as Dataverse.V

One main issue that hate speech
detection suffers from is one of severe
class imbalance, as it totals “less than
12% for the multi-class datasets and
less than half of the total dataset for
the binary datasets.”” Usually due to
seemingly either the being fairly rare
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versus other sets of such social media
data, or because of data collection and
labelling for such categories as tricky
and time consuming, the most dif-
ficult is actually the problem of over-
lap. Apart from training from a sam-
ple that is an estimated maximum of
3% derogatory tweets on TwitterY, the
authors here propose their own model
as also covering deficiencies found in
other datasets, such as relatively bad
annotation reliability. With there being
major inconsistencies in the labels of
all three datasets usually seen as the
standard ones, most especially FOUN-
TA via many duplicate tweets with of-
ten opposing labels, ML models built
on this data will find it difficult to learn
anything useful, especially as many la-
bels are called by different names.

Simply, a “lax use of typology affects
annotation.”V For example, racism and
sexism in WASEEM is seen as a single
class, with labels being as simple as
Abuse/No Abuse. As currently non-en-
forced demarcations that are actual-
ly needed to simplify the process of
streamlining detection of hate speech
by Al means. Suggesting that already
defined terms be used as standard,
with categories separated, such as of-
fensive language not strictly being
hate speech, just as abusive language
and cyberbullying are also not merge-
able with hate speech.

Finally, other than bias introduced
accidentally by researcher labels
during data collection, with more than
“2k tweets in the DAVIDSON dataset,
written in African American Vernacu-
lar English were labeled as hateful or
offensive simply because they used
the n-word", it is necessary to also in-
clude a common evaluation method
as preferably pre-processed to an ex-
tent if possible, thus ensuring a public-
ly available pre-processing code public
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Datasets »::uat;;(l:rc Co::;;t;: " dtf;??x:t EwluC:t'iI:: i‘;ctric Usblased  Pre-processed
WASEEM v X X X X X
DAVIDSON v X v X X X
FOUNTA v X X X X X
QIAN v X v X X X
HATEVAL v X v X X X
Table 3.

Benchmark criteria met by datasets.'i

so researchers as a whole can hold it
that other researchers can apply it to
the resultingly agreed-upon dataset. A
brief list of needed criteria is listed in
Table 3 shows the current lack in exist-
ing systems.

Wheat from Chaff: What is Hate
Speech, and to Filter it

To overcome this noise and the non-re-
liability of data, authors Watanabe et.
al are of additional help by making use
of a system of detecting both offen-
sive posts and hate speeches in Twit-
ter, and a method that can more or
less successfully separate them for Al.
Using writing patterns and unigrams
along with sentimental features to
perform the detection, it consists of,
rather than simple use of constructed
and then matched to dictionaries of
hate words/binary classification into
“hate’” and ‘“nonhate’*, more realistic
clustering based on non text-based
criteria. Because real conversation in-
cludes elements such as sarcasm and
jokes that cannot always be initially
decided as hate or not, especially if
stated roundaboutly, such as the fol-
lowing two tweets of:
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“Hey dummy. It has been a while
since we last read one of your useless
comments.”

Or,

“If we want the opinion of a WOMAN,
we'll ask you dear... For now keep
quiet.”

The first seems very offensive and
demeaning, but is a simple joke be-
tween two friends. The second also
presents the same problem, seeming
to offend women or perhaps a person,
but also used in a similar context. As
common parts of every culture and
religion, such speech must be distin-
guished from hate via perhaps the
sentiment analysis techniques as pos-
sible alternatives for hate speech de-
tection.

Here, the problems of sentiment
analysis as done by a machine is de-
tection of sentiment polarity of the
tweet, related to any existing positive/
negative word or expression as usual-
ly only having the same sentiment re-
gardless of context or actual meaning
with very few exceptions (e.g. the word
“bad"” cannot be interpreted, under
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any circumstance, in a positive way, for
example). But, thisis unfortunately not
quite true for hate speech, with some
negative words not being hate-related
at all. Seen below in

“I hate seeing them losing every time!
It's just unfair!”

and

“I hate these neggers, they keep
making life much painful”

The first is easily distinguished by
a person as being completely neutral,
while the second is very offensive to-
wards a specific group of people. This
is obviously a hate speech towards a
specific ethnic group. To tackle such
a gap, there is good in that writing
patterns “have proven to be effective
in text classification tasks such as sar-
casm detection, multi-class sentiment
analysis or sentiment quantification”,
with our model here using extraction
patterns of hate speech and offensive
texts using a pragmatic approach for
Twitter examination purposes. Making
use of these to divide Twitter messag-
es into the categories of “Clean”, “Of-
fensive” and “Hateful” using a base of
collected expressions to determine
similar patterns of speech. As hate is at
core simply another sort of sentiment
found among others, sentiment polar-
ity indicates of whether or not it can
have a potentially hateful result.

With additional factors such as
punctuation marks or all-capitalized
words perhaps significantly chang-
ing the meaning of a tweet or make
instead make explicit some intention
hidden in text, the actual content of
the words themselves are even more
important than the aforementioned
feature above. For this, a training set of
a set of words (dubbed unigrams) and

a1

expressions (referred to as patterns),
as most commonly related to hate be-
come the extra necessities needed for
hate detection. Therefore, the model
uses both patterns referring to words,
as well as part-of-speech tags, to in-
clude all relevant detail needed for not
just very specific situations, but gener-
al ones that reflect hate regardless of
the content.x

Apart from the already stated senti-
ment and unigram uses, the other two
that are semantic and pattern features
are also used to “find any emphasized
expression” and also “allow the identi-
fication of any longer or implicit forms
of hate speech’, respectively.

The Details:
Features as Parts of a Whole

1) SENTIMENT-BASED FEATURES

The obvious choice as a way to filter
what is usually negative connotations
out, the determination of speech as
correspondingly positive, negative or
neutral via general polarity assists by
first working as a general net for con-
tent before further steps are taken by
ML. To do this, each Tweet is exam-
ined for total score of positive words
(PW) and negative words (NW), ratio
of emotional (positive and negative)
words, with p(t) set to O if the tweet
has no emotional words. There is also
a separate function for positive versus
negative slang words, emoticons and
hashtags, respectively. The scores of
each are calculated from -5 to -1 for
negative words, and from 1 to 5 for
positive words.x A tweet then consists
of the sum of the scores of individual
words and otherwise that have a pos-
itive/negative polarity, but because a
negative text is most likely to present
hate speech but not all do, we add the
features below as well.
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2) SEMANTIC FEATURES

Describing how an internet user uses
punctuation, capitalized words, and in-
terjections with others around them,
some instances as easily identified trig-
gers of hate are easily cataloged for
use as such. “Why don’t you simply go
back to YOUR COUNTRY and leave us in
peace?” would be one, although there
are no actual hateful words included
in the tweet itself, and a single positive
correlation through the word ‘peace™,
ironically enough. The helpfulness of the
number of exclamation marks, question
marks, full stops, all-capitalized words,
guotes, interjections, and of laughing
expressions, as well as words, are there-
fore also here taken into account.

3) UNIGRAM FEATURES
Each one being a value of either an
independent feature as trained to be
found either “true” or “false.” Making
use of words that occur at least a min-
imum threshold of times in a certain
class. These classes are then crossed to-
gether to determine the minimal num-
ber of occurrences of unigrams to be
taken into account, with “each of the
resulting words will be used as a unique
feature” as either employed or not in a
Tweet (set to either “true” or “false” re-
spectively). The words as thus defined
are then categorized as the “most oc-
curring top words extracted from the
tweets of the class, as either “hateful” or
“offensive” factors.

From these, classification sets were
then determined through both binary

and ternary method to determine pos-
sible accuracy and best overall appli-
cability for a more general model that
might be used internet-wide later on.

A. BINARY CLASSIFICATION
First combining Tweets of the “hateful”
and “offensive” classes under the um-
brella of “offensive” (as indeed hateful
messages are!) to create a binary clas-
sification for testing purposes. Consist-
ing of 14 000 tweets for “offensive” and
7 000 tweets as “clean”, with the test
resulting in 2,680 “offensive” Tweets
and 1340 “clean” ones. The validation
set then used as an unprepared trial for
accuracy shows that. Via its confusion
matrix (Table 6) that overall accuracy
obtained with all features made use of
was a staggering 87.4%, with an even
higher precision of 93.2% for the “offen-
sive” Tweets. X

The performances per family of fea-
tures show that the unigram features as
well as the pattern features present the
highest accuracy with values respective-
ly equal to 82.1% and 70%. This is because
the way these features are extracted
(pragmatic approach) made them high-
ly related to the different classes. In oth-
er words, while “punctuation-based and
sentiment-based marks have not been
selected to reflect any specific aspect...
patternsand top words are polarized fea-
tures and the existence of any of them in
a tweet has a high influence on the deci-
sion whether it is offensive or not.”™

In contrast, both semantics and sen-
timent matter a great deal less, with of-

Olasa Classified as
Offensive | Clean

Oftensive 1172 168

Clean 86 584
Table 6.

Binary classification confusion matrix of the validation set.”"
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fensive language alone and other such
relatedness features having very little
indication of if a Tweet is actively trying
to create a negative reaction when not
aided by any external information.

B. TERNARY CLASSIFICATION
Although the binary stage allows a cur-
rently possible accuracy of 93.2%, it is a
more challenging task to go deeper in
ternary classification to figure out ex-
actly what is being addressed in said
message. With even a no background
person often not being able to judge
content as hateful or not without con-
text, speaker, the accuracy obviously
decreased for this round (seen in Ta-
ble 10). However, although some of the
“hateful” Tweets were therefore mis-
classified as belonging to the “clean”
group, the fact that a still high accu-
racy of 78.4%* remains is grounds for
further advancement past the simple
act that can now be done of simply fil-
tering them: We must eventually also
teach our Al to understand and react
accordingly as well.

Concluding our argument with
Bridge et. al's argument for the use of
a system to ensure that the Al needed
will eventually learn through a trust-
based algorithm to avoid the initial
problems faced a half-decade ago by
Microsoft's Tay Chatbot, we begin with
the origins of what exactly the problem
that Tay faced was, and how Twitter
was the responsible party, albeit indi-
rectly.

Tay: Live and Learn: Smarter Al from
Trustworthy Sources
Having been released as an experimen-
tal setup on Twitter in 2016, Tay the
chatbot ended up being pulled of its
metaphorical shelf in less than a day, a
consequence that occurred because it
had tweeted some 93,000 racist/sexist
comments®i in that short timeframe.
Having been exposed to a wide-scale
attack that exploited the commonly
known “repeat after me” demonstrat-
ed by chatbots when unsure of what to
respond with, the authors hereby pro-
pose that one surefire way to combat
the difficulty here faced is to treat the
problem as a simple exercise. If Tay is
fundamentally na ve as a child is, let us
simply tell it what to trust and which
narrow rules to follow.x

Requiring that the fundamental of
key social obligationsisto ensure co-op-
erative behavior that does not offend
and also sticks only to the truth, they
state that the best way to do this is to
create a way for the bot to have defined
limits of what is morally acceptable as
to be done amongst others. Consisting
of granting it a means to filter through
sources of information based on level of
trust combined with the weight of the
impartial analysis presented alongside
it. Seen in the graph made for the mod-
el below (Figure 1), the existing biases
of media rank them as either reliable or
not, just as people judge others based
on past experiences and perceptions of
expected level of trust.

Clige Classiﬁec_i as
Hateful | Offensive | Clean
Hateful 468 48 154
Offensive 83 511 76
Clean 57 16 597
Table 10.

Ternary classification confusion matrix of the validation set. i
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The green square indicates those trusted in delivering facts as news content while the yellow
box suggests a wider inclusion of analysis and opinion in the news content.i

Conclusion

Although of course far from perfect, it
is of interest that such an idea allows
an Al to begin to at least emulate a
humanish style of thinking by using
various weighted opinions to itself de-
cide on something, rather than having
a pre-designed (and therefore neces-
sarily limited) set of data, much as re-
searchers might try to constantly up-
date them, we cannot be everywhere at
once, even as a whole population. Even
if such a bot might seem as somewhat
rigid, even if supplied with non-role
model sources from which not to learn
from, this large step forward could one
day become the real HAL 9000, a think-
ing and understanding Al that uses not
sets of data, but real comprehension to
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determine what to trust or not trust, as
we also must do if we are ever to safely
manage the internet hands-free via ar-
tificial intelligence.
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omething not often though about
Sis user interfaces for those that

are disabled, such as the blind.
Although Braille does exist, the method
by which it is written is neither cheap
nor very conductive to the cramped
spacing of even an older desktop com-
puter keyboard, not to say anything of
the more cramped ones found on lap-
tops of nowadays. If Braille is not a viable
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option for keyboards as interface, how
do blind users navigate a computer? Al-
though we may as children have seen
a few archaic speech-to-text programs,
these still lag behind by being very slow
and very bad at picking up any varia-
tion in accent, pronunciation of words,
and, most especially, garbled or qui-
et speech, not to mention any speech
impediments specific individuals may
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have (due to either a condition or struc-
ture of the mouth etc.) Beginning with
a rather old analysis from 1998 via Asaka
and ltoh of IBM Japan, we take a look
at how ideas and technology back be-
fore automation of computers via Al or
nifty features such as touchscreens and
other conveniences existed to see how
existing systems have affected available
options for improvement.

A Home Page Reader as Early User
Interface

Before explanations, it is necessary to
state that the authors are mentioning
only of Japan, which is rather devel-
oped in some aspects, but tends to lag
behind in others (most notably techno-
logical standardization, especially out-
side of large city areas). However, the
mentioned issues partially correlate
even today in the US, as any book in
braille must still be transcribed by an
actual experienced person, at a rate of
about 30 USD a page for the cheapest
wholesale price.

Homepage

Blind people in Japan “have only two
sources of published information:
braille books and cassette tapes.”'
Made by volunteers who are not blind
themselves, it takes six whole months
for a braille book, and three for a cas-
sette tape. Blind users in Japan mostly
access the Web via DOS (the old Disk
Operating System that ran off of pure
code- possesses no graphics-screen in-
terface), thereby lacking most website
usefulness, as hyperlinks are difficult
to track without clicking them'! (no
mouse input available).

Testing results with a hypothetical
model of a text-reading only version
for the blind, two problems imme-
diately emerged: 2D objects such as
charts could not be read at all, and op-
erations such as scrolling were very dif-
ficult without the GUI (Graphical-User
Interface) of a normal operating sys-
tem (back then, Windows 95/98), al-
though even non-sighted use via GUI
was found to be much easier (as is the
current situation today).

<

Netscape Navigator®

Home Page Reader

ProTALKER 97

Windows 95

Numeric keypad

System configurationV
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*Netscape Navigator 3.0 or above
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Num Lock / % —
Mode
History Help setting Bookmark
7 8 9 +
Previous Current Next
character character character Extended
4 5 6
Previous Current
line line Next line
1 2 3 Enter
Previous Current
link link Next link Stop
o -
Play Pause

Basic functions of the systemVil

The system they devised makes use of
5 helpful aspects" that are

1) An intuitive numeric keypad where

each number corresponds toadirect
command, such as help button or
browsing history (perhaps thought
to no longer be needed today with
developing voice-based modules,
but buttons are still very much help-
ful and easy for the brain and current
voice recognition software still lacks
perfect fluency when operating).
*The ‘extended’ key allows 100 com-
mands to “fit” into the physical 17
keys

2) A fast forward button for scrolling

quickly through the limited text dis-
played on screen (not needed now,
with existing but adjusted GUI)
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3) A voice that reads HTML text in fe-
male and plain text in male voice
(now less robotic, but the concept is
still used as is today).

4) Converts HTML data such as maps
into speech for comprehension, and

5) Is convertible to Netscape Naviga-
tor to allow sighted use as well (for
training purposes, it helps if a sight-
ed assistant checks functional accu-
racy on-screen).

The help key also has an on/off key tog-
gle that assist by telling the user the
function of the button when pressed,
making for easing and intuitive learn-
ing progress, and a useful switch be-
tween URL or webpage input.

In addition, it also containsV!"
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1) A spoken notification that a form to
be filled out has appeared on the
website, such as for online shopping
(also relevant for emails via popping
up an email typing tab when it de-
tects a response is required)

2) An easy bookmark button for the
website being visited

3) Local file search command

4) An audio file play command that
must be expressly pressed to play
the file (via pressing the command
button twice)

Results-Testing With Sample Group

The group consisted of beginners (no
computer use), intermediate (use of
word documents) and advanced (com-
plex, non-daily tasks such as use of

networks etc.) As seen from the table,
time needed for fluency varied little,
mostly found in the beginner group (as
expected of a novice at anything, time
is needed to grasp concepts). Oth-
erwise, we see that all users became
fluent very quickly and easily within
a minimal amount of time, similar to
the amount of time it takes a sighted
user to grasp using a normal computer
(whether in the 90s or today).

As seen from the rather early and very
convincing work of Asaka and Itoh,
work-arounds for computing have
never required an immense degree of
specialization or difficulty; they simply
need the creative intuition to adapt to
a set of problems that computers are
actually very good at: in this case, use
of simplified functions set to a key and
shortcuts for easier access of webpag-
es and the like.

Beginner Intermediate Advanced
Playing and stopping 5 2 2
Reading hyperlinks 4 3 3
Jumping to a linked page 3 2.5 1.5
Canceling to link to a new page 2.5 2 1.5
Reading lines 2 2 2
Reading characters 3 2 1.5
Fast-forward key 3 2 1.5
Moving between pages in the history list 5 2.5 2
Setting mode 2.5 2 2
Total 30 20 17

Time needed to master the basic functions (minutes)™
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Tactile Graphic Display

Screen
Reader

L1 Tactile Mouse

Schematic illustration of the experimental system. The tactile device driver converts a
bitmap image into a binary from, and sends it to the tactile devices via USB ports.

Although their work was very useful
and very simple for its time, the devel-
opment of non-use of DOS as a means
of operating a computer in later years
(unless one is a programmer who
writes code, perhaps) meant that the
technology and methods to deal with
equitable use of technology via new
user interfaces had to occur eventually.
We now look at a slightly later example,
also from Japan in 2002, produced by
Shimizu et al. that contains the addi-
tion of one noticeable feature: a mouse
for direct screen access.

The most notable feature of the newer
model presented just four years later is
two-fold, as seen in the chart below: In
addition to having a mouse for easier
use overall via screen (although hot-
keys are also relevant still), it also pos-
sesses USB ports (released around the
time of the IBM study above, the USB
was then in infancy and expensive).

LOXIY L E

Training consisted of three tasks to
measure speed and ease of use in nav-
igating and using the computer in a
functional and realistic way, with learn-
ing how to use the model consisting of
simple and brief instruction followed by
performing the actions required “with
the aid of an experimenter. The training
was finished when individuals could
smoothly perform correct action to any
instruction by the experimenter.”®

“..Subjects were given the following
task. Start; Get current pos.; Jump to
the top; Move directly below to near
the center; Move horizontally to near
the center; Go up 8 pixels; Move left 4
pixels; Store current pos.; Jump to the
right end; Return to the stored pos.”

“Five pictures, as shown in Figure 2-a,
were given and each subject was asked
to reply what each picture was like. The

Two stimuli given to the subjects. (a) Five pictures for pattern recognition task and
(b) three target icons in a window containing also text.X!
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Task & Measure Subject A Subject B Subject C
Taskl: Necessary time (sec) 1.58 1.33 2.23
Success rate 0.3 0.8 0.9
Task2: Response time (sec) 217 1.57 1.05
Correct ID rate 0.8 0.8 1.0
Task3: Necessary time (sec) 16.08 6.26 5.29
Correct rate 0.0 0.3 0.3

Performance data obtained through Task 1, Task 2, and Task 3*V

subjects had to change the capture
size and reverse the image to perform
this task. They were free to use either
the keyboard or mouse to move the
mouse pointer.” !

Task 3: Compound (Exploratory and
Cognitive) Task

“The subjects were asked to find out
where the target picture, as shown in
Figure 2-b, was in a window which also
contained text, using the tactile devic-
es and the screen reader. They were
free to operate any device” (available
in the model).

As seen from the results in the table
below, the addition of a mouse instead
of forced DOS-environment via hotkeys
and spoken text greatly speeded the
process of using a computer, to speeds
comparable if not faster than a normal
computer user.

Such results are greatly encourag-
ing, and allow further developments
towards the later era of tactile-feed-
back and lack of buttons that we now
have on all our devices such as smart-
phones. However, since we are not giv-
en the length of time it took to teach
each person, or even an average time,
we cannot state that speed of fluen-
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cy increased. We can, however, say for
sure that ease of actual use increased
due to the use of a mouse, which is still
a significant progress over older mod-
els half a decade prior.

An Interesting Proposal: Touch-
screen Desktop

Interestingly, as we shift to the mid-
2000s and later, we notice a change
that makes more use of screens and
convenience of no buttons, an early ex-
ample being the short-lined PDAs of
roughly 2000-2005. In this model, Yfan-
tidis and Efreinov have the creativity to
propose a desktop computer that pos-
sesses a touch-screen for easier use by
the blind, eliminating the usually prob-
lematic issue of mouse difficulty and
thereby pioneering the first ‘IPhone’
that required not even a stylus pen as
older forms of similar screens did.

An adaptive gesture-driven software
button® in contrast to physical keys or
software buttonsisthe main goal of the
study carried out by the pair. The idea
of their adaptive button resembles one
found in software, but has variable pa-
rameters via numerous options (similar
to the modern concept of letter varia-
tion found on a phone when said let-
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ter is held down), as well as appearing
anywhere on screen once the screen is
touched*V! (erasing the need for mem-
orization of a ‘spot for the on button’.
The technique developed for the screen
provides access to a pie menu with
three levels (arranged in a cycle) and
eight alternatives (via compass-like di-
rections on screen) as a basic layout for
text entry. The default starting point is
in the center of the pie, and the user
can access the items by choosing the
alternatives or slices, which are situat-
ed in different directions. The obvious
advantages of pie menus are that all
the characters are situated at equal
distance from the starting point that is
the center of an imaginary cycle, and
users tend to remember angle direc-
tions easier than serial positions in nor-
mal pull-down menus. However, the
pie-based menus were ultimately re-
jected because they require relocation
of the other menu optionsXV!

Kamel and Landay refer in particular
to the clock face metaphor as a famil-
iar way for the blind users to under-
stand space and locate objects. This
observation can be further reinforced
through observing blind people’s ac-
tivities. Blind archers have a spotter
that provides feedback via clock-based
information to guide them to a perfect
shot. The Royal Blind Society also rec-
ommends use of a clock face metaphor
to give a blind person direction. XV

The user enters text by first mov-
ing the finger (or stylus) towards one
of the eight directions of the layout,
which corresponds to one character.
The character about to be entered is
heard in the form of an audio signal,
with an option to turn it off after fluen-
cy is achieved. After moving the finger
towards a direction and hearing the
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auditory signal, the user can enter the
character in the text box after lifting
the finger, or cancel it by backtracking
in the opposite direction. Instead of the
additional pie menus, leaving the fin-
ger on the character pops up options
for variations (just as modern phones
have). The change is indicated by a
sound signal describing the differing
function about to be entered.

A special feature of the software is the
possibility to edit the basic layouts
(Layer 1-3). The user has the possibility
to change the order of the characters
in the layers according to individual
preferences and needs, such as foreign
languages, and the resultant letters
can be added, removed or altered be-
tween the three layers.

Twelve volunteers from the staff and
students at the University of Tam-
pere were recruited for this study. This
group of 24-35 years old ranged from
low to high computer usage, with none
of them having prior use of any of the
technologies that were incorporated in
the model. Because no users were ac-
tually blind, we provided blindfolds in-
stead (an acceptable but not-quite per-
fect compromise). None of the subjects
had motor or cognitive disabilities. At
the beginning of the technique’s pre-
sentation, the button was not visible
at all and its layout was always hid-
den-test subjects used speech and au-
ditory cues to complete the study.*

During the first experiment, the partic-
ipants were given one trial to familiar-
ize themselves with the method, and
the features were explained.

One trial consisted of “entering twen-
ty words, randomly selected from a
set of 150 words, and displayed one at
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a time at the top line on the screen of
the experimenter. The words were tak-
en from the list of the Words Frequen-
cies”, while also by taking into account
that” the test subjects were not native
English speakers.”**

In record the time per character crite-
ria, the timer was started “after the first
touch of the screen and stopped when
a correct character was entered. When
the last character of the word was en-
tered, the test stopped, and the next
word to be entered (and simultaneous-
ly spoken by a computer) appeared in
the upper line.”

Each subject had ten trials, the last
eight being used for analysis. Charac-
ter “p was the character with the most
errors, due to the fact that many of
the subjects who memorized the posi-
tions of letters in the layer, knew that
the characters a, p and b can be found
in the upper right position, but they
somehow expected the b character
to be present in the second layer as a
logical follow up to a.”! The third lay-
er overall also had an expectedly high-
er number of characters mistouched,
since these characters are least used in
English (via 10% of the test words)
Noteworthy is that u on the third lay-
er caused many errors, likely because
vowels were expected to be easily ac-
cessible via the first two layers, so a dis-
sociation occurred between location
versus expectation XV

The final implementation of the tech-
nique on a PDA will use the adaptive
mode (of dwelling touch) in conjunc-
tion with two arrow keys for chang-
ing layers-These buttons eliminate the
waiting time and provide (more or less)
equal accessibility to all layers. There-
fore, in the non-adaptive (hold keys)
mode of the system, the speed is an-
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ticipated to be significantly higher at a
minimum of an impressive 22-25 WPM
on average (during a prototype run).*xV
We see that nowadays we have made
use of most of the concepts created
by Yfantidis and Efreinov such as hold
keys and arrow keys as fast navigation
of menus has become the norm even
for sighted users as the standard for
quick use of texting and typing purpos-
es, and that even though smart tech-
nology has developed somewhat since
the mid-2000s, we see that the basic
concepts of easier technology have
changed little, as we will see in the
next study of a universal device for use
of appliances by the blind in a manner
similar to Bluetooth by Nicolau et al.

The most common complaint by those
that were blind was that “Since no al-
ternative interaction modalities are
provided, they had to adopt work-
arounds.” The common method was
simple memorization of how to operate
a device, but a single mistake for some-
thing more complicated like operating
an air conditioner. Another common
strategy was affixing labels to objects
as a means of tactile feedback to allow
better usability. Initially, users reported
that they needed help from siblings or
friends that could see, but still report-
ed having issues with sometimes not
being able to fully use said appliance/
device Vi

Previous issues brought up by users,
who also mentioned concern over
touch screens with no buttons*Viil are
solved by a completely universal device
that establishes easy connection with
everything found in a regular house-
hold (from appliances to a television).
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'GestureDailer

Such device would automatically allow
immediate use via adjusting itself to
required specifications and interface
for all nearby appliances found. The ex-
isting mobile device that was created
allowed the sample to easily explore
the environment and control said ap-
pliances.

However, it was said that minor fixes
would help, most importantly the de-
scriptions used by the connecting
‘remote’. Notably, information about
“functional relationships between dif-
ferent appliances’ properties to en-
hance usability” were missing (e.g,,
when a stereo is turned off, all options
should become disabled except the
turn on command). The later stage
then involves a real-life scenario and
target population, with which to en-
sure completely realistic usage.

Such a goal has become somewhat re-
alistic in the decade or so afterwards:
Although smart remotes are indeed
expensive and not a common feature
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The
screenshots
of the textual
input with
gesturesXxix

of every use (usually found in smart
houses owned by those with a rath-
er large salary or above), they do now
exist, and more or less work as adver-
tised, although they still lack the capa-
bility to completely react to individual
preferences, such as always keeping a
house at a certain temperature-even
the Al now found in the smart house
cannot yet achieve this).

The final step then, in implementing
complete user interface for the blind,
would be to ensure, as we have seen, a
means of complete and integrated use
of technology in and outside the home
that takes into account the main fea-
tures of needs for the blind that are a
strong sense of touch-based and intui-
tive feedback, use of speech-based fea-
tures rather than text-based ones, and
the progress of similar features found,
not just for the blind, but for other types
of disabilities in an invisible and consis-
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tent manner, from standardization of
street crosswalks with sound warnings
not to cross, to newer apps for phones
that allow the user to write out the num-
ber or text to be inputted directly onto
the screen via fingertip or stylus pen.

Asakawa, C., & Itoh, T. (1998, Jan-
uary). User interface of a home
page reader. In Proceedings of
the third international ACM con-
ference on Assistive technologies
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eliveries are often a pain, from
D the delivery person being stuck

in traffic during that 30 min-
utes we desperately need to eat some-
thing at work, to the general problem
of “an address not found” leading to
late delivery and rushed eating, we
can all agree that, in general, we wish
delivery services could be both faster
and more precise. Once fiction, jok-
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ing that we could fly to achieve such
a thing, this has now become practi-
cal reality through drone use. Howev-
er, we argue that although drones are
indeed the perfect delivery system via
their GPS capability paired with ability
to fly for a fast and efficient means of
delivery, we also say that we must an-
alyze both the risks of delivery drones
from a business perspective, and also
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make sure that consumers, most like-
ly in urban settings, feel at ease with
drones as freely trackable agents for
not only food deliveries, but eventual-
ly other general delivery purposes as
well (within limits- a drone dropping
a 50 kg package from a height would
prove a fatal safety hazard).

To begin this process, we look to ex-
amine dronesas more or less, although
perhaps not initially designed as such,
perfectly suited to actively carry out
delivery service needs via Bambury.

Drones: You’'re Hired!

“Imagine you and your friends are sit-
ting at your favorite restaurant on a
Friday evening and the meal you just
ordered appears on a hovering drone
at your table. A couple of years ago,
this (Fig. 1) would have seemed pretty
far-fetched.”

Domino's UK recently partnered
with T+Biscuits (a digital creative agen-
cy) to test out the possibility of using
drones to carry pizza to a specified lo-
cation using a prototype that has claws
designed to support the weight and di-
mensions of a pizza delivery bag for up
to two pizza boxes. Although not close
to zipping through the skies of the lo-
cal neighbourhood yet, the idea is in
the near future as part of the fast-food
supply chain process.’

How fast can it get here? As of 2013,
Amazon CEO Jeff Bezos unveiled the
Octocopter drone as delivering packag-
es to the customer within 30 minutes,
and at the time expected the idea to
be fully functional within about 5 years.
Here, weight was not a concern: “86
percent of the company’s orders weigh
less than five pounds.”V Even as Ama-
zon Prime Air, as it is dubbed, is not yet

Figure 1.
A drone delivers an order to restaurant patrons.’
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off the ground literally or figuratively
yet, UPS has pointed out challenges of
with early adoption in residential areas.
Among these are the inability to main-
tain a half-hour delivery standard, with
interviews by UPS finding that free
shipping was much more important
than delivery speed-81% versus to 35%."
For general testing and assurance
of speed as a factor over free shipping,
which will be alleviated by the generally
cheaper cost of a small fleet of drones in
a city versus paying a multitude of driv-
ing employees, maintaining the gas for
many vehicles and accidents and the
like, as even expensive drone operators
make up the difference by completing
many more deliveries via the speed effi-
ciency of the drone(s), who can also car-
ry more packages through a number of
smaller but more numerous clusters of
unmanned machines (below).
Consumer drones sales increased
every year, with an estimated figure

of 82 billion in drone by 2024 accord-
ing to study by the Association for Un-
manned Vehicle Systems Internation-
al (AUVSI), while the Huffington Post
reported that an industry-commis-
sioned study estimated at least 70,000
jobs created once drone restrictions in
American airspace are relaxed (assum-
ing as of 2015). In other words, drone
pilot is most probably a new lucrative
and challenging career goal similar
to astronaut, with an average six-fig-
ure salary and prestige to match (and
therefore, much competitive stimulus
in both training and associative fields
as well).

Now proceeding to the more spe-
cific use of risk in food delivery drones,
we use the work of Hwang and Choe
to determine how reasonable an in-
depth investment in such technology
is, as will be backed (or perhaps not) by
consumer reactions in our final section
afterwards.

Figure 4.
The Horsefly drone, developed by AMP Electric Vehicles and researchers of the University of
Cincinnati, could one day help to deliver UPS packages."
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Pizza’'s Here!: Are Drones Worth it?
The hospitality and tourism industry
tends to quickly use new technology
as a benefit: There are now radio-fre-
guency identification chips inserted in-
side plates to improve inventory man-
agement and satisfy customers in the
restaurantindustry, with customerssim-
ilarly hesitant but now more responsive
to drone food delivery services as hav-
ing been proven useful and appreciated
in countries such as Iceland, Korea, New
Zealand and the UK. Leading to new
and therefore heightened tech-driven
expectations has also caused the con-
cept of perceived risk as affecting their
choices. Consisting of the process by
which people will make choices to miti-
gate loss rather than maximize possible
benefits instead, the example of Domi-
no's Pizza in New Zealand successfully
delivering a pizza using a drone that led
to local government authorizing such
deliveries'' is a good sway to increase
customer confidence on a global scale.
Although traditional food delivery
also carriesthe yet un-mentioned traffic
accidents also, the US reporting numer-
ous lawsuits regarding accidents while
delivering pizzas while Nanjing has a
90% of all accidents due to food delivery
services rate, with a 15-min delay count-
ed as a 50% commission deduction, al-

Proposed model

Based on theoretical backgrounds, six theoretical hypotheses
were derived. Figure 1 shows the conceptual model.

Perceived risk of
drone food

delivery services

Figure 1.
Proposed conceptual model. i

Image of drone
food delivery
services
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though drones can be computer pilot-
ed instead by people by using several
altitudes for safe trafficVil (with people
not trusting Al being a separate prob-
lem entirely), some consumers are still
reluctant.

When Americans were asked about
their views, 63% said “it would be a
change for the worse if drones are com-
mercialized in their lives”*x with Kwon
et al. (2017) finding that some hesitated
about the new technology for a service
because they worried of the possibility
of illegal deliveries being made.x

Here, we see the obvious avoidance
of possible perceived risk, although
possible benefits are vast: Kim and Qu
(2014) found that “some travelers may
have difficulties using new technolo-
gy, such as hotel self-service kiosks, and
they are more likely to be less satisfied
with the hotel”™ as a result, despite oth-
er services as being fully satisfactory.

Methodology of Assessment-

The Customer Base in Korea

Defined by 15 items adopted from Chen
(2013), Martins et al. (2014) and Pascual-
Miguel et al. (2015), perceived risk was
measured via desire, intentions to use
and willingness to pay in creation of the
first questionnaire that was distributed
for data collection.

Willingness
to pay more
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Data Collection

A pre-test of 50 actual food service pa-
trons using an online questionnaire
survey was used to test the validity of
the experimental measures given, with
respondees watching a 2.5 minute vid-
eo on drone food delivery services that
explains system and general operation
method before the survey. The results
of data analysis indicated that all val-
ues of construct were greater than
0.70, giving a high level of correlation.

The main survey was also conduct-
ed through an online questionnaire
survey via a market research compa-
ny in Korea, through email to 2,794 re-
spondents as having used delivery ser-
vices in the last half year, for an at least
more representative sample. From the
in-person, 331 respondents were used
for statistical analysis.

This concluded with an updated
graph for needed specifics as measur-
ing consumer response to drone deliv-
ery (see Fig. 2).

Perceived risk of drone
food delivery services

Privacy risk

Performance
risk

Psychological
risk
Figure 2.

Proposed model revision.i
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Image of drone
food delivery
services

Data

Of 331 people, 58 per cent (n=192) were
males and 42 per cent (n=139) were fe-
males, average age about 35, with the
majority in their 20s (37.5%/n=124), most-
ly single (56.8%/n=188) and of a modest
income of US$2,001-3,000 (22.4%/n= 74).
Almost all also had at least a bachelor’s
degree (roughly 90%).x"

Managerial implications

Chiefly, the effect of time as a factor in
use of drone food delivery versus ser-
vices shows that companies should ex-
plain delivery services to consumers
in a simple manner via a user manual
through the smartphones that are now
used to place such orders most or almost
all of the time. In particular, it is widely
known that older people have more dif-
ficulty learning about new devices than
younger people, meaning that compa-
nies should ensure that the video simi-
lar to what participants watched is avail-
able and useful for all age groups.

Intentions
to use

Willingness
to pay more
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Secondly, psychological risk caused environmental greenness and also bet-
by user perception of judgements terment of traffic accident rate as well.
of others can thereby be eliminated For a summary of the correlations and
through both a good impression of also user responses in a general man-
drone food delivery services via their ner, we give Tables Il and IV below.

Drone food

Construct and scale item loading® ddl\:ery
services

Financial risk
The cost of using drone food delivery services is likely to be burdensome 0975
Drone food delivery services are likely to cost more than [ thought 0.960
| mught get overcharged if | use drone food delivery services 0952 3259
Time risk g
The possible time loss from learning about using drone food delivery services is high 0949
If 1 use drone food delivery services, | am mare likely to lose time because of the
switching to a different delivery service 0955
It will take time to learn how to use drone food delivery services 0893
Privacy nisk

card number, phone number, address, etc) 0974
Personal information (e.g. credit card number, phone number, address, etc) when using

drone food delivery services may be stolen by others 0930
Personal information (e.g credit card number, phone number, address, etc) could be

Performance nish

The probability that something is wrong with the performance of drone food delivery

services is high 0919

Drone food delivery services do not seem to perform well 0899

Considering the expected level of performance of drone food delivery services, it would

be risky to use it 0920
cal nsk

The usage of drone food delivery services would lead me to a psychological loss 0.894

Using drone food delivery services would not fit in well with my self-image 0sn

Image

Overall image for using drone food delivery services is good 0950

Overall image | have about drone food delivery services is great 0960

Overall, | have a good image about drone food delivery services 0916

Desire

1 desire to use drone food delivery services when ordering food 0956

My desire of using drone food delivery services when ordering food is strong 0961

1 want to use drone food delivery services when ordering food 0964

Intentions to use

I will use drone food delivery services when ordering food 0957

1 am willing 1o use drone food delivery services when ordering food 0899

| am likely to use drone food delivery services when ordering food 0960

Willingmess to pay more

| am likely to pay more for drone food delivery services 0951

It is acceptable to pay more for drone food delivery services 0966

I am likely to spend extra to use drone food delivery services 0973

Goodness-of-fit statisticss y* = 551.732 df = 288, y"/df = 1.916,p < 0.001; NF1 = 0.954, IFl = 0978, CFl =
0977, TLI = 0973, RMSEA = 0053

Notes: “All factors loadings are significant at p < 0001 NFI = normed fit index; [Fl = mcremental fit
index; CFl = comparative fit index; TLI = Tucker-Lewis index; RMSEA = root-mean square error of
approximation; All items were measured on a seven-point Likert scale (1: strongly disagree, & neutral, 7
strongly agree)

Table II.
Confirmatory factor analysis: items and loadings.
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Standardized
estimate t-value Hypothesis
Hla Financial risk—Image 0.043 0.620 Not supported
Hib Time risk—Image —0.129 -2.322 Supported
Hlc Privacy risk—Image 0.054 0.829 Not supported
Hld Performance risk—Image -0.157 —2.594 Supported
Hle Psychological risk—Image —-0.243 -3.896 Supported
H2 Image—Desire 0.786 19.378 Supported
H3 Image—Intentions to use 0.131 3217 Supported
H4 Image— Willingness to pay more 0.086 1.041 Not supported
H5 Desire—Intentions to use 0.830 18.957 Supported
H6 Desire—Willingness to pay more 0.522 10.457 Supported

Goodness-of-fit statistics: y* = 629.588, df = 307, y“/df = 2.051, p < 0.001, NFI = 0.948, IFI = 0.973, CFI =

0.972, TLI = 0.968, RMSEA = 0.056

Notes: *p < 0.05; NFI = normed fit index; IFI = incremental fit index, CFI = comparative fit index; TLI =
Tucker-Lewis index, RMSEA = root-mean square error of approximation

Table IV.

Standardized parameter estimates for structural model.x

Limitations: The Future

Apart from only using data from Korea
(to be covered through Pakistan in the
final section), the model has a need to
also be tested in other fields with sim-
ilar services: The Casa Madrona Hotel
and Spa in California offers a “service
to deliver champagne using a drone
for customers in the outdoor pool™v
for one noteworthy and simple exam-
ple that also covers the gap that is the
ratings of customers who have actively
used such services, as they are current-
ly rather rare and also localized exam-
ples as seen above (although perhaps
these small examples might be con-
densed into a generalizable global rule
until further developments in industry
spread the effects among service in-
dustries).

Lastly, we now examine the con-
sumer reactions as stated difficult to
measure in the above study due to
lack of actual data for Korea, although
it is one of the countries where drones
have thus far been sent on tested runs
to measure (a rather small sample) of
consumer responses, and so use Khan

et al as our baseline measurement for
how urban environments as the main
‘victim’ of these disruptive drones view
them as a consumer base that will use
them for deliveries and other services
as a part of one day expected norms of
the near future.

Drones on my doorstep?

Consisting of 4 main expectations, the
study used a mix of inhabitants from 3
main cities in Pakistan via 307 subjects
as sample for:

Hypothesis 1 (H1) as Privacy Con-
cerns: If privacy concerns are low, con-
sumers will have a more favourable re-
sponse of drone delivery.

Hypothesis 2 (H2) as Safety Con-
cerns: If safety concerns are low, con-
sumers will have a more favourable re-
sponse “..".

Hypothesis 3 (H3) as Level of Crimi-
nal Activity: Low level of criminal activ-
ities will lead to a more favourable “..".
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Hypothesis 4 (H4) as Effect on En-
vironment: Positive effect of drone de-
livery technology on environment will
lead to positive “.." i

Cluster Analysis

Used to sort the found data sets into
appropriate groups, the results were
helpful for the needed customization
of marketing campaigns as needed
for the various consumer groups com-
prising the customer base that would
use such services in the future. For the
data, clusters were created via the de-
mographic data (Fig. 5).

The Groups

The quality of the model, as can be seen
in Figure 22, is fair, with three clusters
comprising cluster no. 2 (47.9%), sec-
ond largest as cluster no. 3 (27.7%) and
cluster no. 1 (24.4%), with Fig. 23 show-
ing that age employment status and
gender are the main identifiers that
separate each group.

Demographic Characteristics | No. % Total
Surveyed | Respondents
Total 307
| Age
18-24 149 48.8
25-34 71 23.1
35-44 62 20.2
45-54 20 6.5
55-64 3 0.9
65-74 1 03
75 or older 1 0.3
Gender
Male 149 48.5
Female 158 515
Employment Status
Emploved 152 49.5
Unemploved 155 50.5
Monthly Income
Rs. 49,999 or below. 46 15
Rs. 50,000 — Rs. 99,999 2 30
Rs. 100,000 - Rs. 149,999 92 30
Rs. 150,000 - Rs. 199,000 35 114
Rs. 200,000 - Rs. 249,999 11 35
Rs. 250,000 and above. 31 10.1
Location
Islamabad 182 59.3
Rawalpindi 95 30.8
Other 30 9.8
Figure 5.

Demographic profile of respondents.Vii

Model Summary

Algorithm

TwoStep

Input Features ©
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Feature Importance
Bi1o0Bos@osdo.s4do2

Monthly _Income ncome UOI'IM Income
Rs. so" - Rs. n's”. w"n" 00-Rs. | Rs 100,000 - Rs.
99.999 (27.2%) 149,999 (40.0%) 149,995 (41 .3%)
Location Location Location
Rawalpindi (45.6%) | Islamabad (58.8%) | Rawalpindi (42.7%)

Figure 23.
Clusters Data.x

The Clusters by Importance
Cluster 2 is mostly youth. Moreso young
women (57.1%) of ages 18-24 (92.5%) as
unemployed (87.8%) with a monthly
household income of Rs. 50,000 - Rs.
99,999 (27.2%) as residents of Rawalpin-
di (45.6%).>" Composed of students and
recent graduates who live at home or
have recently found employment, this
group enjoys the use of new technol-
ogy as an interesting pastime, and are
also eager to new ideas or methods
of learning, and have therefore been
dubbed here as “Millennials.”xi

The second largest that is cluster 3
is adults, all men (100%) from the ages
of 25 — 34 years old (37.6%) and all em-
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ployed (100%) with a steady income of
Rs. 100,000 - Rs. 149,999 (40%) and re-
siding somewhat in Islamabad (58.8%).
Described as tech-savvy young men
who enjoy the process of new technol-
ogy as both a fun pursuit and possi-
bly a work benefit that will make life
easier, this group has been called the
“Tech-Savvy Males."ii

Cluster 1 is mostly slightly old-
er women (98.7%) of 25 - 34 years old
(50.7%), mostly employed (65.3%) and
sometimes residents of Rawalpindi
(42.7%) with an income of Rs. 100,000 —
Rs. 149,999 (41.3%). Described as “Work-
ing Women” who see benefit in this
technology as useful for reducing their
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already busy schedules so they can
keep up a good balance of life and work
pursuits, they thus like any new adap-
tion of convenience, as any mothers
usually do if such is the case as often
is in developing countries, for slightly
saved time and/or effort. v

Cultural Factors as Influencing
Drone Use: A Critical Difference

Perception versus the Target
Audience
Analogousinthispartoftheworldtothe
deadly military drone as used for both
aerial surveillance and drone strikes in
the Northwest and FATA regions, this
leads to the “second -order effect” as
being primarily negative via the killed
civilians that bring to the mind of the
community both the caused psycho-
logical damage of these strikes and
the corresponding anti-American sen-
timent; seen as public demonstrations,
anti-drone songs and diminished sup-
port for the government in Pakistan,
this therefore shifts the market from
the expected to the new. ™

Instead of older individuals that
would most benefit from the easier
transactions provided by such drones,
“Tech-Savvy males” instead become
the most promising target for this new
market due to different cultural factors
based on the area versus in a Western
country, for example. As common buy-
ers of all products online from elec-
tronics to clothes and other needs, es-
pecially as family breadwinner even if
unmarried in most cases, there might
even be a perceived need for such ease
for the convenience of elderly family
members or an otherwise busy mother
of the children as occupied at home in
combination with the stable and more
than adequate income provided by
such working family members.
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Also, Varying Payment Method(s)
Another difference found across cul-
tures as greatly affecting transactions
through technology or not is “that peo-
ple in most developing countries pre-
fer using cash on delivery as a payment
method, instead of paying via credit
cards.”™ Used in about 95% of all online
purchases, cash-on-delivery is com-
mon in many nations as a form of ad-
ditional personal peace of mind, but is
difficult to implement for such drone-
based delivery services. To solve this
problem in countries where cards are
not a common occurrence, of which we
can also cite the very developed Japan
and Germany as having cash cultures
and lack of card machines to prevent
unwise spending, retailers can either
inform customers of the secureness of
credit card information to streamline
drone use, or otherwise as many trust
global but not local websites®Vi for fear
of being scammed through card use.

Although a simple credit card scan-
ner can be installed in delivery drones,
it is my opinion that an alternative to
completely bypass the need for un-
wanted card use is a simple conversion
of the accepted money to digital and
therefore safely encrypted means of
payment such as Bitcoin or Monero for
a modern and even safer alternative.

Another now common option is al-
lowing customers to use mobile pay-
ments as a usable and liked form of
payment in developing countries due
to the extremely high rate of cellphone
use paired with this very convenient
and very safe form of easily-made pay-
ment.

Conclusion

From easy payments as a cultural fac-
tor to the general method of using risk
mitigation to ensure that customers
feel at ease when making decisions
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regarding otherwise very beneficial
technology that not only makes ser-
vices of food more efficient, but also
makes general safety and other factors
improved through reduced traffic rush
and also other affects such as the rise
of convenient technologies as less wary
procedures by the general population
as such advances are normalized. Here,
although we see that each culture and
therefore place of space has somewhat
differing requirement for drone use as
safe and efficient, that the general pro-
cessis not only a good development for
the future, but also a helpful and easy
way to enjoy either a good dinner or an
online purchase quickly delivered, as
requested by the user.
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