


levers for hours on end. They increase
the pleasure of gambling as several
spins can be made simultaneously. This
aids with the players who consistently
seek the thrill. Rosengren explains that
a “crucial element in modern gambling
machines is speed. Individual hands or
spins can be completed in just three or
four seconds” (Rosengren 2016). On the
other hand, skill-focused games, like
sports betting and pool playing, force
the player to think and strategize; they
will get mentally exhausted much faster
as opposed to playing electronic gaming
machines. Slot machines are one of the
most dangerous forms of gambling due
to their lack of mental usage.

Virtual reel mapping. This is
a technique that electronic gaming
machines implement by tricking the
players into thinking that they are close
to winning the jackpot. In reality, they are
nowhere closer than earlier. It utilizes
the sunk-cost fallacy by exploiting the
hopes of the players and encouraging
them that the next spin will be the one.
But there is conflict over whether it is
the person or the machine to blame.
Reilly, a senior research director at the
National Center on Problem Gambling
(NCRG), says that the “problem is rooted
in the individual. ‘We don’t know why
the gambler has cognitive disorders’ or
other issues. ‘That’s what feeds their
addiction,” (Rosengren 2016). Horbay,
an expertand former gambling addiction
therapist, is opposed to Reilly’s position.
He says, “we’ve been treating these
people like they’re messed up, butit’s the
machines that are messing with them”
(Rosengren 2016). Either way, through
the use of virtual reel mapping, the

Chih Chieh Li
Pena Palace Through the Eye

machines have the ability to mess with the
players’ heads by giving them false hope.
This false hope proves Horbay correct in
regards to the machines meddling with
the players. If virtual reel mapping was
not implemented, fewer near misses
would show, and players would be more
likely to notice that they were not close
to winning.

Chips. Like any other business,
casinos need a strategy to keep their
customers coming back, a way to keep
their players hooked. Casinos adopted
the idea of using chips as their in-house
currency as a way to deceive players.
Although casinos may argue that it is for
security and convenience reasons, they
also use chips to provide a disconnect
between the player and their money.
Using real cash takes the player time to
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count out their bet, which also lets their
wager sink in a little more to realize
how much they are actually betting.
With chips, however, the player just has
to throw their blue chip onto the table.
It is just “a single, lonely chip sitting
there in the middle of a green felt sea”
(Richardson 2014). The trick is this: a
one dollar chip is the same size as a one
thousand dollar chip. While with cash, it
would be the difference between a single
bill versus ten one hundred dollar bills.

Sights.  Casinos _
burst alive with bright | k¢
colors, flashing lights,
and blaring sounds;
two things that they do
not have are clocks and
windows. Such as the
use of chips, the lack
of clocks and windows
provide a disconnect
between the player
and the outside world.
Casinos trick their
players into feeling like
it 1s “an appropriate |
hour to be awake”
(John 2019). If the

intended to catch your attention as you
wander” (John 2019). Once the attention
of the player is caught, they are allured
to the attraction as opposed to going to
their intended destination. There are
so many opportunities for the player to
win, and it is tempting to not indulge.

Sounds. The clinking of coins is
not the only sound at the casinos. The
melodies created by the machines are
intended to make the casino more lively.
The casinos want to continue to deceive

_ theirplayers by making
- them believe that
‘| people are constantly
~ winning. If you spend
” 4 twenty dollars and win
five back, you still lose,
but the machine will
“treatyoulike awinner,
with flashing lights
and  congratulatory
videos and the
requisite clinking
of  wvirtual coins”
(Rosengren 2019).
The sight of seeing
someone else win gives
the other gamblers

1%

v’

player looks up to a clock or

Jasmine Franklin

encouragementto continue.

out the window and notices

Time Stands Still

The win registered through

a huge time difference, they
will be more likely to stop and leave as
opposed to keep playing. Casinos are
also designed as a labyrinth in order to
keep players trapped. The exits are at
the very front, while all of the amenities,
bathrooms, and restaurants are deep
into the abyss of bright lights and
constant sounds. Casinos lay out their
floor as such because “curving paths and
strategically placed gaming sections are

the brain is a false win,
thus strengthening the psychological
strategy that casinos implement into
their business.

Alcohol. Tt is served at casinos to
benefit the casinos, not the players. In
addition to alcohol being able to take
the sting out of the players’ losses, it
encourages them to take bigger risks and
higher wagers. John describes, “booze
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lowers inhibitions and clouds judgment”
(John 2019). Poker and Blackjack require
the player to think and have a strategy.
Due to alcohol’s impairing effects, it
makes those games much harder to play.
Pain points, which are signs that a player
is experiencing mental pain or distress,
then begin to surface. Casinos sees this
as a warning sign that the player might
cease their play for the day and leave.
When hosts detect a player ready to give
up, they will intervene and will “offer a
voucher for some free credits, a drink,
or perhaps a meal in the restaurant”
(Rosengren 2016). The intervention
allows the gambler to take a break and
recollect themselves before going back
to gambling. The same logic applies to
players who have already suffered a huge
loss of money. The casino lures them with
perksthatinclude “complimentarydrinks
and meals, limo service, freebies from
the casino gift shop, golf excursions...”
(Rosengren 2016). The player does not
know, but their complimentary drink
was paid for by their losses. Casinos only
offer complimentary items if they know
that they can exploit the player to wager
more money than the cost of the item.

Scott Stevens, down on his luck,
went to the Mountaineer Casino to try
to save him from the financial hole that
gambling had put him in. Up until this
point, he had embezzled almost four
million dollars, drained his 4o01(k) of
$150,000, maxed out his credit card, and
lost a $110,000 personal loan. Tragically,
the repercussions of his addictions led
him to take his own life. The story of Scott
Stevens demonstrates how gamblers are
affected by the devastating aftermath
of their addiction. Once the concept of

gambling is introduced to a child through
arcades, their parents, or electronics,
the possibility of addiction begins.
Once hooked, casinos take advantage
and slowly siphon the money out of
their patrons until they are bone-dry.
Stevens succumbed to the temptation
of gambling, where he not only lost his
money, but he also lost his own life. In
the end, the house always wins.
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INTRODUCTION

The applications of synthetic
aperture radar technology are vast
and provide insight into problems
that would require on-the-ground
tests or unnecessary manpower. The
United States military developed this
technology for use in aerial and spatial
reconnaissance. It has since been
adapted for use in numerous civilian
applications. This document gives
an overview of what this technology
is, and how it has been adapted to
various platforms in the military and
domestic sectors. Radar systems have
the unique ability to describe an object
and even weather patterns. With the use
of a synthetic aperture, one can also
determine the change in an object’s
position, vibrations, density, structure,
moisture content, and create a two-
dimensional or three-dimensional
reconstruction of the target. This novel
technology makes synthetic aperture
radar applicable to more fields than
conventional radar and has become
a very useful tool for engineers,

cartographers, intelligence analysts,
and safety professionals.

[. WHAT IS SYNTHETIC

APERTURE RADAR?

Synthetic aperture radar (SAR)
is defined as a method of active data
collection in which a sensor projects a
beam of energy onto the Earth that is
reflected at the sensor after interacting
with the scene and is then interpreted
|6]. The beam of energy interacts with
structures, moisture, and other surface
characteristics to create an image of
a scene. The sensor uses a “synthetic
aperture” to simulate a large antenna.
The transmitter would be required to
have an impractically large antenna to
produce an image with a high spatial
resolution [6]. The term “aperture”
describes collecting multiple data sets at
once and compiling the images to achieve
the same effect as if using a much larger
antenna, just as a camera’s aperture
is controlled to focus the camera on a
depth of field and the exposure of the
image. Using a SAR system, thousands
of very small, detailed images can be
collected instantly and then compiled
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to form a larger image that retains
the characteristics of the individual
images. This method is usedin military
operations, cartography, monitoring,

and archaeology.

II. HOW ARE SAR
OPERATIONS CONDUCTED?

A SAR operation is conducted
by various modes including -

satellites, unmanned
aerial vehicles
(UAV), ground- 4
based systems,

and marine 4
systems. This
method of &

remote
sensing
can be
adapted to
nearly every |
domain and
can analyze
data beyond
images. A
few  examples
of such data are
density, moisture,
frequencies, etc. This
versatile technology makes

using satellites to create a SAR image is
not particularly detailed when analyzing
change in a small area because of the
high speed at which a satellite travels
around the Earth;however, it can cover
a large area. On the contrary, a UAV is
much closerto the ground and can detect
changes in a scene over a short period of
time to determine specific information.
For instance, movement in an area or
disturbance of a swath of

ground is a common
' measurement taken
UAV-delivered SAR.
This  particular
application
is extremely
beneficial

in the field
of military
i intelligence,
as it can
y allow an
analyst  to
detect if
mines or

improvised
explosive
devices (IEDs)
have been placed
in an area before an
operation. Typically, in

it extremely applicable . a military operation, a
to many different fields Michael Behrends UAV will conduct a SAR
such as geospatial The Cosmos mission to “soak”, or
analysis, surveying, agricultural monitor an area. It will then repeat the
monitoring,  vegetation  mapping, same mission to detect changes in an
maritime monitoring, percolation, area with extreme precision [8]. This

cave analysis, pipeline monitoring,
and urban monitoring. The mode
of transmission affects the type of
application significantly. For example,

method can detect changes as detailed
as several millimeters. Synthetic
aperture radar is also extremely useful
for ground penetration to detect caves



or underground manmade structures using an SRUAV also has benefits in
such as a missile silo or underground several diverse applications. The mode of
aircraft hangar. delivery being an SRUAV has the distinct

advantage of being much cheaper

1. CIRCULAR SYNTHETIC and therefore accessible to military

applications but also in civilian sectors.

APERTURE RADAR USING Because the SRUAV is considerably
SRUAVS closer to the ground, it can produce

Circular Synthetic Aperture Radar ~ @ much more precise image than a
(CSAR) refers to a SAR system thatusesa  Satellite or even a conventional UAV with
360-degree sensor to cover the totalityof ~ S€nsing equipment. Moreover, it does
an area. Recently, a new method of SAR 80 With ease of accesibility and stealth.
imaging was developed that uses a small ~ FOr example, a SRUAV mode of delivery

rotor unmanned aerial vehicle (SRUAY) ~ Would be optimal ‘i a team of soldiers
_—similar to a domestic quadcopter--to ~ Were operatingoutofaforward operating

take a 360-degree panoramic image of a base. n-an austc;re env1rqnmgnt that
scene and uses “adaplive sub-aperture ~ Ieduires reconnaissance of a ridgeline
image” techniques to enhance the  1€ar their position to detect caves or
level of detail in the final image. This conc§:aled posmons. This methoq (;)f
technique requires the use of a back- SAR is particularly useful because it is

projection algorithm that interprets the cheap, accessible, dlfﬁcult.to detect,
houndary points and and remotely operated and interpreted

the received data to m .real—tlme Lo
provide essential

create animage thatis . .

) information  about
then superimposed. It the surroundine area
is then verified by the 5 !

This makes this new
method of SAR agreat
choice for assessing
an area where other
resources may not be

SAR echo data which
yields a result that
has a lower rate of
entropy, or disorder,
by 11.12%  when
compared to if an
image was produced

available.

by a full aperture with a back- Jess Pierce IV. GROUND—
projection algorithm at 66.77% F15 and Bonfire BASED SYNTHETIC
increase in entropy [1]. This APERTURE RADAR

method of CSAR is verified by the field-

echo data instead of being verified by TO MONITOR PIPELINES
the inertial navigation system or global In the aforementioned sections,
positioning system imaging datali]. This SAR has been discussed as being
technique produces a much clearer  conducted from an aerial perspective
image. This particular method of CSAR  or from a satellite in low-earth orbit;
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however, SAR technology canbe adapted  This proposal suggests that a ground-
to a ground-based system of data  based synthetic aperture radar system
analysis to monitor certain systems like  could be mounted onto a mechanical
an  underground : g B rail that can be
pipeline. Pipelines B moved along the
are susceptible to | pipeline to assess
damage by erosion [ B damage across
and corrosion multiple  sections
which can result]| [2]. This system
in failure at high would reduce costs,
pressure [2]. Radar ll improve safety, and
can penetrate the offerearlydetection,
ground to monitor thus making it an
an  underground B cffective mode of
system of pipes. It monitoring pipeline
does this by using health. Its uses
the echos of the may even expand
radar  projection to monitoring
which can be used B structural  health
for a vibrational g for a diverse group
analysis of the of structures such
system. With a as bridges and
synthetic aperture,

this data would buildings.

then have a cross-

range resolution, meaning that it V. UTILIZATION OF
interacts with the pipeline at right SYNTHETIC APERTURE
angles. This feature gives the radar the RADAR TO AUTOMATE

ability to distinguish objects that are
present at the same range, which can CARTOGRAPHIC TASKS
be an indicator of damage to the pipe A new method of locating and
[2]. The radar can determine the pipe’s ~ monitoring sea ice has been developed
vibration parameters and the angle  using SAR.Itis predicted to have various
at which it obstructs the signal, which ~ advantages that the conventional
can be compared to normal vibrations  method, dual-polarization (DP), does
produced by the pipe. The proposed not offer. The process of DP is fairly
method of monitoringwould be constant ~ straightforward: a pulse in a vertical
and allowforanalysisatmultiplesections  and horizontal direction is transmitted
of the pipeline to detect damage. This  and received, which is largely a manual
method is advantageous compared to  task [3]. The new proposed method is
other methods of monitoring because it  called compact polarization (CP) and
is an early indicator and non-invasive.  utilizes a neural network to automate
the process and provide greater detail in
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the images. Compact polarization is the
method in which a single polarization
is projected and subsequently two
orthogonal, orthogonal in this context
refers to interacting at a 9o-degree angle
polarizations [7]. Polarization refers to
the locus, as in the targeted area of the
radar field in the plane perpendicular to
the direction of transmission [9]. A neural
network is a computer program modeled
after the human brain, a form of artificial
intelligence (AI). This method creates
nodes based on the radar signature to
create a series of images and places them
into the neural network to create an
automated system. Such an application
maps floating sea ice in the Arctic
regions. This has vast applications with
the recent technological developments
in naval architecture that allow new
trade routes via cargo ships, particularly
in the North Sea between Russia and
Northern Europe. This can reduce costs
and make ship navigation much more
efficient, increasing safety, reducing
environmental risk, and decreasing

shipping times.

VI. THE DEVELOPMENT
OF SYNTHETIC APERTURE
RADAR SYSTEMS TO
MONITOR SHIPYARDS

Remote sensing has limitations
when scanning  metal objects
because metal objects are typically
electromagnetically conductive which
significantly impacts penetration depth
of the projected energy. This limits the
kind of information that a SAR system can
detect, which makesimaging of shipyards
and naval infrastructure to include

vessels less accurate. A new method
utilizing multi-modal saliency, a term
describing visual prominence to human
eyes, has been developed that creates a
more accurate total image of a shoreline
or shipyard. Four saliency maps are
created and then compared to each other
to create an image that is more accurate
than any of its individual parts [4]. These
four saliency maps are as follows: an
ocean-buffer saliency map (OBSM), a
local stability saliency map (LSSM), a
superpixel saliency map (SPSM), and an
intensity saliency map (ISM). The OSBM
is utilized to outline the coastline in turn
reducing noise in the image. Likewise,
the LSSM is used to ensure pixel spatial
distribution. The SPSM picks out critical
terrain features in the region. The ISM
highlights target pixels with intensity
distribution [4]. When these four saliency
maps are combined, a more accurate
image can be synthesized as opposed
to more conventional methods of SAR.
This increases the practicality of SAR
in the context of monitoring avenues
of naval transit. This method increases
safety, enhances efficiency, and increases
security in ports. It can be applied to
commercial applications as well as
militaryapplicationsintermsofmaritime
security. Inthe Sea of Aden and the Horn
of Africa, piracy is a major problem
that impacts commercial shipping and
safety. While currently, several countries
have committed warships to interdict
vessels used for piracy, illegal fishing,
and pollution, this creates a strain on the
naval assets committed to this task. With
this new method of SAR, the ports of East
Africa could be more easily secured via
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accurate monitoring to prevent piracy
before it occurs on open seas.

VII. DISCUSSION OF
METHODS OF APPLICATION
OF SYNTHETIC APERTURE

RADAR TECHNOLOGY

Synthetic Aperture Radar
technology is extremely vast in its
applications and could be used in rather
unconventional methods to increase
efficiency, reduce costs, increase safety,
provide strategic support in conflict,
provide information useful for land
surveys, create cartographic data for
navigation, and analyze structural
integrity in buildings, bridges, dams,
and other structures. This makes SAR
a versatile tool to combat a variety of
problems. This particular technology
is primarily only used by militaries and
defense contractorsbuthasrecentlybeen
utilized by navigators, environmentalists,
and geologists. There has not been a high
frequency of use in the fields of civil
engineering or by smaller municipalities
in the context of land surveys where it
may be beneficial. This is also true for
law enforcement where it may be useful
for detecting illegal activities such as
illegal fishing, logging, or dumping. While
SAR is extremely vast in its potential, it
currently remains in limited use due to
cost limitations and lack of individuals
skilled in analyzing sensor images.

V. CONCLUSION

In conclusion, synthetic aperture
radar technology is applicable to a
variety of fields and can give extremely

insightful data in the form of images, data
points, and vibrations. This makes it an
effective tool for cartography, geospatial
intelligence, surveying, monitoring,
and even structural analysis. Because of
these applications, the use of synthetic
aperture radar technology can increase
productivity, increase safety, reduce
cost, and provide a mode of non-invasive
analysis of structures, underground
caves, and collect cartographic
information.
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