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DATA PROCESSING SYSTEMS AND METHODS FOR FACILITATING PLAYING

ARCADE GAMES

BACKGROUND

in the 1980°s and 19907s, arcade-style video games were extremely popular. The
majority of these games were played m arcades or other public venues on computing devices
that were mstalled 1 upnight cabmnets that included a display screen and a set of controls {¢.g.,
yoysticks, buttons, trackball controliers, stecring wheels, hight guns, ¢t¢... ). The controls were
configured 1o allow users to control playv on the display screen. Examples of classic versions
of such arcade games mchide Space Invaders, Asteroids, Pac Man, Detender, Q-Bert, Street
Fighter, and Mortal Combat — among many others. The games were run by a computer
processor runmmg software that was typically included on a dedicated board for the video game.

With the advent of console-style video games, which, once purchased, can be played
tor no cost at home, most traditional arcades went out of business. This lead many — especially
those who grew up in the 807s and 90°s — {0 purchase classic cabmet-styvle arcade gaming
systermns of thewr own., One signmiticant problem with this approach 1s that, if the mdirvidual
wanted to play different arcade games, they would erther bave to purchase a separate dedicated
machine for cach game, or purchase a difterent board for each game that they wanted to play
and then install and contigure a ditferent board every time they wished to play a different game.

1o overcome this, some bwlf or purchased “multicade™ cabinets that typically tncluded
a cabinet, a PC, a compuler display, and suitable controls. The PC was loaded with "ROMsg”,
which cach emulated a classic arcade gaming svstem.

There are many disadvantages associated with such nwliticade-style arcade games.
First, many of the games are loaded with unlicensed, ilicgal versions of the games. Second,

the games may run faster or slower than the ongmal games due (o differences between the
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speed of modem processors and those of the onginal games. Third, using such mullicade
machines may require the user to manually contigure the machine for cach game played.

Accordingly, there 15 a present need for improved arcade systems that address the above
problems.

SUMMARY

it should be appreciated that this Summary 1s provided to infroduce a selection of
concepts in a stmplified form that are further described below m the Detalled Descenption. This
Summary 1s not ntended to be used to bout the scope of the claimed subject matter.

According to one aspect of the disclosure, a gaming svstem wmncludes an arcade ganung
device having an upper gamung unit that 1s sized and configured for selective coupling to a
pedestal,  The upper gaming umit mcludes a housing that defines a front openung that 1s
configured at a non-zero angle relative to hornizontal, Une or more computer processors are
disposed within the housing, along with memory that 18 communicatively coupled to the one
or more compuier processors. A computer program product 1s stored within the memory and
has computer-readable mstructions corresponding to a plurality of arcade games. A display 18
positioned adjacent to the front openung. A control panel includes at least one jovstick and a
number of buttons and/or one or more other gaming controllers. The one or more computer
processors, the computer program product, the display, and the control panel are operatively
coupled to allow a user {o play each of the pluralitv of arcadc games

According to another aspect, a gaming system ncludes a pedestal and an upper gaming
antt configured for removable attachment {0 the pedestal. The upper gammg anit includes a
housing, a display, a control panel, and a gammg computer. The housmg defines a front
opening conficured at a non-zero angle relative to horizontal, 'the display i1s positioned
adjacent to the front opening. The control panci includes at least one jovstick and a number of

buttons. The gamung computer mnciudes one or more compuier processors and memory
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communicatively coupled to the one or more computer processors. 'The ganmung compuier is
adaptcd to recerve an encrypted digdal package comprising at east one game fue
corresponding 1o a selected game, decrypt the encrypted digital package, install the at least one
game file, configure the control panct according to the at least one game file, and provide
gameplay of the selected game.

According to vet another aspect of the disclosure, a gaming system includes a central
server, a gaming applicabon adapted for exccution on a mobile computing device and to
provide a user mterface comprising a menu of games available for download, and at least one
arcade gammng device adapted for wireless communication with the central server via a
network. The at feast one arcade ganung device mcludes a pedestal and an upper gamimng wnt
configured for removable attachment (o the pedestal. The upper gaming umit mcludes a housing
defining a front opening configured at a non-zero angle relative to borizontal, a display
posttioned adjacent to the front opening, a controd panel comprising at icast one joystick and a
plurality of buttons, and a gaming compuier having onc or more compuier processors and
memory commumicatively coupled to the one or more computer processors. The central server
is adapted to receive a request for a game from the ganung apphication or from the ganung
computer, 1 response o receiving the request, creating a digital package compnsing at least
one game file corresponding to the game, encrypt the digital package to create an encrypted
digital package, and transmit the encrypted digital package to the gaming computer of the upper
caming umit.  The gaming computer 18 adapied to receive the encrypied digital package
comprising the at least one game file corresponding to the game, decrypt the encrypted digiial
package, mstall the at least one game file, configure the control pancl according to the at least

one game file, and provide gameplay of the selccted game.
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BRIEF DESCRIPTION OF THE DRAWINGS

Various embodiments of the mvention will be described below. in the course of the
descniption, reference will be made o the accompanying drawings, which are not necessanly
drawn to scale, and wherem:

FIG. T depicts an online gaming plattorm according to particular embodiments.

Fi(. 2 further depicts an onlme ganmung platform according to a particular embodiment.

FIG3. 3 15 a schematic dhagram of a compuier (such as the central server, or one or more
arcade gaming devices that are suitable for use m vanous embodiments of the onding gammg
platform shown mn FiG. 1}

PG, 4 depicts an exploded view of a cabinet arcade gammng device., showing the
sgparate tabletop and pedestal units according o vanous embodiments.

F1G. S depicts a cabmet arcade ganung dovice according to various embodiments.

FiG. 6 depicts a tablciop arcade gaming device according to various embodiments.

Fi(s. 7 depacts a process diagram for purchasing a game with the arcade ganung svstem
according o various embodiments.

FiG. 8 depicts a process diagram for downloading a game with the arcade gamumng
system according to various embodiments.

DETAILED DESCRIPTION OF VARIOUS EMBODIMENTS

Yarious embodiments wil now be described more fully berematier with reference 1o
the accompanyving drawings and Appendix A It should be understood that the mvention may
be embodied 1 many different forms and should not be construed as hmted {o the
cmbodiments set forth herem. Rather, these embodiments are provided so that thas disclosure
will be thorough and compiete, and will fullv convey the scope of the imvention o those skilied

it the art. Like numbers refer {o like elements throughout.

PCT/US2021/012277
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{verview

Arcade svstems, according to vanous embodiments, include: (1) a uniguc cabinet
structure that ncludes a ganung unit that mayv be selectively wmstalled on a pedestal tor game
play, or that may be used on other support surtaces, such as a bar top; {(Z) game selection
functionabity that allows users {o purchase games, for example, usmg a mobile computing
device such as a smartphone, tablet computer, or lapiop compuier — the sysiem then
automatically installs the purchased game on the user’s arcade gaming device; {3} encryvplion
technology that 1s configured to assure that purchased games are only plavable on ganung
devices associated with the mdividual who purchased the games; {4} online plav capabilities
that allow a user to play classic arcade games and other games with wdividuals who are remoie
to the user {(e.2., 1 another ity or state); (3} local play capabilitics that allows for multiple
users 1o play a game together on mullipie gammg devices that are m a particuiar location; {63
a modular, configurable cabinet that allows users to casiy exchange components, such as the
control panel or pedestal, with a replacement control panel or pedestal that mcludes different
components; {7) an operating svstem with embedded video game systemn enuudators that 1s
configured to automatically select the appropriate video game emulator for a particular game

to be played: {8} one or more analog jovsticks {or one or more other controliers, such as ong or

\

more track balls, light guns or steering wheels) that sense the degree of joystick displacement
{or other controlicr displacement) and that optionally include haptic functionalityv: {9) the
ability to allow a single user to use both a first user controller {¢.g.. jovstick, rolier ball, hight
gun, eic.) and a second user controller {g.g., at the same time} as controls for a smgle player:
{10} the abibity to allow a large number of users to play sports games and other games {ogether,
where cach player 1s playing the game using a dedicated arcade system; and (11} the abihity o

allow users to confligure physical skins on the outside of the arcade systenm’s cabmet. Each of

A
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these aspects 18 discussed i greater detarl below after a briet discussion of Exemplary
Technical Platforms that may be used to implement vanous embodiments.

Exemplary Techmical Platiorms

As will be appreciated by one skilled m the relevant figld, the present systems may be,
for example, embodicd as a computer systemn, a method, or a computer program product.
Accordingly, various embodiments may take the form of an enfirely hardware embodiment, an
cntirely software embodiment, or an embodiment combimng software and hardware aspects.
Furthermore, particular embodiments may take the form of a compuler program product stored
on a computer-readable sforage medium having computer-readable instructions {¢.g., software}
embodied 1 the storage medwmm.  Varwous embodiments may take the torm of web-
unplemented computer soffware. Anv suitable computer-readable storage medium may be
utitized ncluding, for example, hard disks, compact disks, DVDs, optical storage devices.
and/or magunetic storage devices.

Yarous embodiments are descnbed below with reference (o block diagrams and
flowchart llustrations of methods, apparatuses {(¢.g., svstems), and computer program
products. It should be understood that cach block of the block diagrams and tlowchart
ustrations, and combmations of blocks n the block diagrams and Howchart fliustrations,
respectively, can be wnplemented by a computer executing computer program mstructions.
These computer program mstructions mayv be loaded onfo a general purpose compuicr, special
purpose computer, or other programmable data processing apparatus to produce a maching,
such that the mstructions which exgcute on the compuler or other programmable data
Processing apparatus to create means for mmplementing the functions specified in the tlowchart
block or blocks.

These computer program instructions may also be stored m a computer-readable

memory that can direct a computer or other programmable data processing apparatus to

G
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function mn a particular manner such that the mstruchions stored i the computer-readable
memory produce an articie of manutacture that 15 configured for umplementing the function
specified m the flowchart block or blocks. The computer program instructions may also be
ioaded onto a computer or other programmable data processing apparatas to cause a sertes of
operational steps to be performed on the computer or other programmable apparatus to produce
a computer mnplemented process such that the mstructions that execute on the computer or
other programmable apparatus provide steps for implementing the functions specified in the
tlowchart block or blocks.

Accordingly, blocks of the block diagrams and flowchart ulustrations support
combinations of mechamsms for pertorming the specificd hunctions, combinations of steps for
performing the specibied functions, and program mstructions for performung the specified
functions. 1t should also be understood that cach block of the block diagrams and flowchart
tustrations, and combinations of blocks m the block diagrams and flowchart iHlustrations, can
be mmplemenicd by special purpose hardware-based computer sysiems that perform the
specified funclions or steps, or combinations of special purpose hardware and other hardware
cxecuting appropriate computer mnstruciions.

Exampie Svstem Architecture

FIG. 1s a block diagram of an online gaming platform 100 according (0 a parbicular
cmbodiment. As may be understood trom this figure, the online gaming platform 100 mcludes
a central server 110, one or more networks 113, one or more arcade gaming deviees 130, and
oneg or more databases 140, In particular embodiments, the one or more networks 115 facilitate
communication between the one or more arcade gaming devices 130, the central server 110
and the one or more databascs 140, As will be described 1n greater detad below, the one or
more arcade gaming devices 130 may be configured as tableiop arcade gamimg devices that sit

on a bar op or tabletop that may be playved while a user sits on a chair or stands 1n front of the
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device, or may alternatively or additionally be coupled o a pedestal to create a cabimet arcade
ganung device that mav be plaved while a user 1s standing.  In other embodiments, an arcade
gaming device 130 mav be a tradifional, one-piece arcade gaming cabinet.

The one ormore networks 115 may inclade any ot a vancety of tvpes of wired or wireless
comaputer networks such as the Internet, a private miranet, a mesh network, a pubhic switch
telephone network (PS'TN), or anv other type of network {¢.g., a network that uses Bluciooth
or near ficld communications to facilitate communication between compuating devices). The
conmnunication ink between the one or more arcade ganmung devices 130 and the central server
110 mayv be, for example, impicmented via a Local Arca Network (LAN) or via the Internet,

F1G. 2 depicts a particular embodiment of an onime ganung plattorm 100 according to
parficular emboduments. In this embodument, the gaming system mcludes a central server 110
that 1s communicatively connected, via a suitable network 113, such as the Intemet, 1o one or
more mobile devices 208 executing a gaming apphication 210, and to one or more arcade
gaming devices 130 withim cach of a plurality of homes 212 or busmesses. As shown i this
figure, a router 204 withan any particular home 2172 or business may be used to connect multiple
arcade gaming devices 130 within the home or business to faciitate having multiple plavers
cach use a respective one of the arcade gaming devices 130 to play a game together (¢ g, three
plavers may each use a respechive arcade ganung device 130 to simultancously play a three-
plaver arcade game together). Addifionally, one or more arcade gaming devices 130 m
multiple homes 212 or busmmesses may be used to play multiplaver games over the network 115
via the central server 110 and any applicable routers 204,

As may be understood from this figure, the central server 11U may facihitaie the
provision of vanous onlme services 214, such as: {1} an online store from which a user may
purchase games or other software applications to mstall on one or more arcade gaming devices

associated with the user; {2} a global ranking display that shows the respective global rankings
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of multiple players of a particular game {¢.g., all plavers of a particular arcade game ranked in
order of their highest score achueved plaving a particular arcade game); (3) social networking
tunctionality; {4} onhline arcade gaming; (3) online arcade gaming tournaments; {6} news, {7)
soitware updates for the arcade gaming devices; {8} online spectator tunctionality that aliows
parficular users {0 view the gameplay of other users on the particular users” respective arcade
gaming devices; and {9) game marketing services.

Turning now to PG, 3, a diagrammatic representation of  an example computer
architecture associated with a computer device 105 compuler device that can be used within
the online gaming platform 100, for example, as a clicnt computer (¢.g., within one of the one
o1 more arcade gammg devices 130 shown in FIG. 1)}, or as a server computer {e.g.. within the
central server 110 shown i FIG. 1}, According o the vanous embodiments described below,
the components described with respect to the arcade computer architecture of the computer
device 105 may be utiized within anv configuration of the arcade gaming devices 130
described herein.

in particular embodiments, the computer device 103 may be comnected {eg.,
nctworked) to other computing devices via a LAN, an mtranct, an extranet, and/or the Internet.
As noted above, the computer device 103 may operate in the capacity of a server and/or a client
computing device m a chient-server network environment, and/or as a peer computing device
in a peer-to-pecr {or distnbuted ) network environment. computer device 1035 mayv be a desktop
personal computing deviee (PL), a tablict PC, a set-top box (3TEB), a Personal Digital Assistant
{PDA)}, a cellular telephone, a web appliance, a ganmng system, a server, a nctwork rouder, a
switch or bridge, or any other computing device capable of executing a set of mstruchons
{sequential or otherwise) that specity actions to be taken by that computing device. Further,
while only a single computing device 15 llustrated, the term "computing device” shall also be

taken to include any collection of computing devices that individually or jomtly execule a set
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{or multiple sets) of mstructions {o perform any one or more of the methodologies discussed
herem.

Returning to FIG. 3, an exemplary computer device 103 mncludes a processing device
302, a mam memory 304 {¢.g., read-only memory (ROM}, flash memory, dyvnamic random
access memory {(DRAM} such as synchronous DRAM (SDRAM) or Rambus DREAM
{(RDRAM). ¢ic.}). a static memory 306 {(¢.g., flash memory, static random access memory
{SRAM), cte.}, and a data storage device 318, which communicate with each other via a bus
332.

the processing device 302 represents one or more general-purpose or specific
processing devices such as a microprocessor, a central processmg umt, or the like. More
parficularly, the processing device 302 may be a complex mstruction set computing (IS0
nucroprocessor, reduced nstruction set computing (RISNC) microprocessor, very long
mstruction word {VLIW) microprocessor, or processor implementing other mstruction sets, or
processors mplementing a combination of mstruction sets. The processing device 302 may
also be one or more special purpose processing devices such as an application specific
integrated circut (ASIC), a field programmable gate array (FPGA), a digital signal processor
(D5}, network processor, or the ke, The processing device 302 may be configured to execute
processing logic 226 tor perfornung various operations and steps discussed herem.

The computer device 105 may further mnclude a network mieriace device 3U8. The
computer device 105 also may include a video display unit 310 {¢.g., a hiqud crystal display
{LLD) or a cathode ray tube (CRT})}, an alphanumenc mput deviee 312 {e.g., a kevboard), a

cursor control device 314 {¢ g., amouse), and a signal generation device 316 {¢.g., a speaker).

storage mediam 330 (also known as a non-transitory computing device-readable siorage

medium or a non-~transifory computer-readable medium} on which 18 stored one or more sets

134



&

L{

2

WO 2021/141964

PCT/US2021/012277

of mstructions {(e.g., software 322} embodyving anv one or more of the methodologics or
tunctions described herein. The software 3272 mav also resude, completely or at least partially,
within the main memory 304 and/or within the processing deviee 302 during execution thereof
by the computer device 105 — the mam memory 304 and the processing device 302 also
constituting computing device-accessible storage media. The software 322 may further be
transmitted or received over a network 115 via a network mterface device 308.

While the computing device-accessible storage medium 330 1s shown in an exemplary

cmbodiment to be a single medium, the terms "computing device-accessible storage medigm’

and “computer-readabie modiunt should be understood to mclude a smgle medium or multiple
media {¢.¢.. a centralized or distributed database, and/or associated caches and servers) that

store the one or more sets of mstructions. The terms "computing device-accessible storage

medium’ and “computer-readabie medum” should also be understood to include anvy dovice
that 1s capable of storing, encoding or carrving a set of mstructions for execution by the
computing device and that cause the compuimg device to perform any ong or more of the
methodologics of the present mvention. The terms "computing device-accessible storage
medium” and “computer readable medium” should accordingly be understood to mclude, but
not be himited to, solid-state memorics, optical and magnelic media, etc.

Structure and Operation of Example Svstem

The structure and operation of vanous example embodiments are described m greater
detail below. It should be understood that vartations of the described embodiments are to be
mchuded m the scope of the application’s clamms.

Structure of an Arcade Ganung Device

As mentioned above, according to varnous cmbodiments described hercin, an arcade
gaming device 130 may be configured as a cabinet arcade gammg device that may be plaved

while a user 1s standing, or as a tabletop arcade gamung device that sits on a bar (op or tabletop

i
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while a user sits on a chaw or stands m front of the device to play. Specifically, as shown n
the exploded view of Fi{s. 4, the upper ganung unit 407 1s contigured o be selectively detached
from the pedestal 404 so that the upper ganing wnt 402 may be plaved: {1} while the upper
gamng umit 407 18 being supported by the pedestal 404; or (2} while the apper gaming wnt 402
1S being supported by a support structure other than the pedestal, such as a bar top or tabletop.
When the upper ganing unit 402 15 selcctively attached to the pedestal 404, the arcade gaming
device 130 will be reterred (0 as a cabmnet arcade gaming device 42{, as shown mn FIG. 5
When the upper ganung umit 402 18 selectively detached from the pedestal 404, the arcade
ganung device 130 will be referred to as a tabictop arcade gaming device 422, as shown m
FiGG. 6. In this manncr, the arcade gamung device 130 1s selectively reconfigurabie between
tabletop and cabinet configurations, providing a flexible solution {0 space availability and
corresponding constraints within the envionment in which the gaming system wiil be utihized.
Anvy tyvpe and quantity of fastencrs or couphling mechanisms mav be used for removably
coupling the upper gaming umt 402 to the pedestal 404, In alternative embodiments, the arcade
camimg device 130 mav be a traditional, one-picce, standup cabmet arcade ganung system.
Aspects of an arcade gaming device 130 according to varous embodiments will now
be described with respect to FIGS. 4-6. In this embodiment, the arcade gaming device 130
may serve as both a cabmnet arcade gaming device and a tabletop arcade gaming device. As
shown, the cabinet arcade gamung device 420 mcludes; (1) an upper gamung wut 402 that
mchudes a housing 406 defining a front opening 447, {(2) a display 408 positioned adjacent the
front opening 4407 30 that the display 408 may be vigwed through the front opening 407; (3} a
control panel 410 (including one or more controls such as jovsticks 412, buttons 4 14, trackball
controls, ctc.} positioned adjacent and below the display 408; (4) one or more speakers 416

posttioned adjacent and above the display 408; and {5} a pedestal 404 positioned below the
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upper gamung unit 402 so that the pedestal 404 supports the weight of the upper gaming umit
402,

Because the arcade ganung device 130 is contfigured {o be posittoned generally in front
of a user that may be standing or sitting while playing corresponding arcade games, the display
screen 1s configured according to a non-zero angle relative to the honzontal. In vanous
cmbodiments, the display 408 s posttioned at an angle of between about 50 degrees and about
70 degrees relative to the horizontal {e.g.. between about 537 degrees and about 63 degrees
¢.g.. about 60 degrees). It should be appreciated that although any non-zero angle may be
utthized, an angle of between about 50 degrees and about 78 degrees relative to the hornzontal
allows for an optimal viewmg angle while also positionming the speakers 416 above and
rearward from the display 408 and control panel 410, at a position that directs sound at and
parfiatly around the user facing the display 408,

Configurable Cabinets and Instaliation Kits

in various embodiments, the cabmnet of an arcade gaming device 130 may be adapted
to be re~-configured using basic tools by a lay person who has no expenence buwlding or
repairing arcade gammg devices, in particular embodiments, for example, the systenm may be
configured to allow uasers (o casily remove one or more preassembled cabinet-clectronics
assemblies and replace the one or more preassemblies with one or more ditferent pre-assembled
cabinet-clectronics assembhics. For example, the cabinet mayv be configured to allow a user to
swap a particular control pancl (¢.g.. one that wcludes joysticks and control buttons) with a
ditterent conirol panel (¢.g.. one that ncludes a steermng wheel coniroliery.  In other
cmbodiments, at least a portion of the pedestal mav be swapped out for a preassembled cabinet-
clectronics assembly, such as a front panel that includes a comn door and/or a pedal to control a

user s acceleration and/or braking i the context of a driving game.

e
(o
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in vanous embodunents, the arcade gaming device 130 shown m FIGH. 4-6 mmcludes a
plurality of cabmnet picces that imcludes one or more pre-assembled cabmet-electromcs
assembiies. these preassembied cabinet-clectronics assemblies allow for quick and casy
replacement of defective components, and/or customization of the arcade gaming device 130
according to the user's preference or budget considerations. For example, the preassembled
cabmet-electronics assembiics may mehude a preassembied control board 450 with the control
panel 410 that includes one or more video game controls {e.g., joysticks 412, control buttons
414, trackballs, ¢tc.} that have been premstalied on a support portion and wired so that the
controls may be operably connected to the cabinet arcade gammg device's mtemal computing
components {e.g.. via a singie clectronic connector).

¢ preassembled cabmet-clectronics assemblies may further mclude a preassembled
dispiay panci 452 that includes a monstor or display 408 that has been preinstalied on a support
portion of the housing 406 surrounding the display 402 and defines the front opening 407 so
that a display portion of the momior may be seen through the front opening 407 mn the support
portion as shown i FIGS. 4-6, and wired so that the display 408 may be operably connected
to the arcade gaming device's indernal compuling components {€.g., via a single clectronic
connector).

The preassembied cabmet-clectronics assemblics may additionally mclude a speaker
panel 454 that mncludes at least one speaker {€.2., two speakers} that bas been preinstalled on a
support portion s¢ that an output portion of cach speaker extends into an opeming within the
support portion and wired so that the monitor may be operably connected (o the cabinet arcade
ganung device s mdernal computing components {¢.g., via a single electronuc commector). The
preassembled cabinet-electronics assemiblies mav turther include a computer support portion
{not shown} that meludes at least one processor and memory that are mstalled on a support

portion.
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The plurality of cabimet pieces may further mclude, for exampile, at least two side
panels, a back panel, front and rear pedestal pancels, two side pedestal paneis, top and botiom
pedestal panels, and any other panels needed to cooperate with the preassembled cabmnet-
clectronics assembhics to form the cabinet. In particular embodiments, a plurality of cabinet
meces are sold as a kit along with mstructions on how to complete the assembly and the
hardware {¢.g., screws or other hardware} necded to complete the assembly and operatively
connect the vanous electronic and computing components together so that the resulting cabinet
arcade garmmg device 18 operable to facilitate playing video games on the machine. In
particular erabodiments, the plurality of cabinet picces and hardware are configured to allow a
user to selectively disassembic and reassemble the cabinet as needed by completing a lumited
number of steps {(¢.g., less than 20 sieps).

The ks may allow for custonuzation of the arcade gaming device 130 by providing
various options for applicable cabinet pieces. For example, different control boards 450 may
be offered with various control panels 410 having different numbers, types, or configurations
of the one or more video game controls. Simularly, different speaker panels 434 may allow for
seiection of different quantitics, gualifics, or postioning of the speakers 416,

Game Selection and Purchase Fanclionalily

As discussed above, the arcade ganung device 130 mcludes one or more compuler
processors and computer memory disposed within the housing 406 ot the arcade gaming device

130, The computer memory may include gaming computer software that, when executed by

the one or more processors, displays one or more anumated tmages on the display, and that

atlows a user to play a game by mampulating the one or more animated tmages on the display
using the onc or more controls. For example, as wiil be understood by one skilled m the

relevant ficld, when the arcade gaming device's processors are running the game PacMan, a
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user may play the game by using the arcade gaming device's controls o move a “"PacMan™
icon along a path to collect dots and to avoid ghost icons.

in various embodiments, the connected arcade platform is contigured to allow users to
purchase games via an electronic store. In particular embodiments, a user may do this via a
suttable gaming apphication 210 running on a portable compuling device, such as a mobile
phone or other mobile device 208, associated with the user. In a particular embodiment, the
gaming applicatton, which may ron on a computer server that 18 remote from the pser s mobile
device, 210 will display a list of games that are available {0 purchase and, 1 response to the
user seiecting and facilitating pavment for the game, the system mayv automatically download
the purchased game o onc or more arcade gaming devices 130 associated with the user. This
mayv be facilitated, for example, by the fact that the arcade ganung device 130 15 connected to
a particular network {¢.g.. the Intemet) so that 1t 1s enabled to communicate with the remote
server. The download may be executed, for example, when the arcade gaming device(s} 130
are turned on, or are in 8 “sleep” mode i which the arcade gaming device’s display 18 turned
off but some or all of the cabmet arcade ganung device’s computing components are still
opcrational. in other emboduments, games may be purchased directly from an clectronic menu
on the arcade gaming device 130 and, for example, m response, downloaded directly (o the
arcade ganung device 130,

Game Downloading and Encryption

fn particular embodiments, the connected arcade plattorm 1s contigured with anti-
pirating functionahity that 1s adapted to prevent games that are purchased by a particular user
to be used on arcade gammg devices 130 of others. For example, the svstem may be configured
50 that, 1 response to a user purchasing a particular game, the svstem creates a digital package
that 1s customized (o only run on on¢ or more particular arcade ganmng devices 130 of the aser

who purchased the particular game. Thas digital package may mciude, for example, all of the

16
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game files necessary to piay the game, and one or more background display pictures associated
with the game.

in particular embodiments, the package i1s then digitally encryvpted so that it can only be
decrypted and used by the one or more particular arcade gaming devices of the user who
purchased the parficular game. This may be done, for example, by creating an encryption key
that ts based, at least 1n part, on the senal number of at least one cabinet arcade gaming device

assocrated the user who purchased the particular game. The encryption key may be further

~

based on a unugue number (.2, senal number} of the game that was purchased. It should be

g

understood that other encryption methodologics could be used as alicmatives.

in vanous embodiments, the packaging and encrvplion of the diguial package s
completed by one or more servers associated with the connected arcade platform and then
downloaded to the at least one arcade gamung device 130 associated the user who purchased
the particular game. The at icast one arcade gaming device 130 may then use the arcade gaming
device's 130 umgue enceryption key to decrypt the package and to install the relevant gaming
files and graphics.

Onfine Play

in particular embodiments, the system 15 configured to aliow users {0 play arcade games
and other electronic games together using a plurality of arcade gaming devices 130 that are
connected o communicate with cach other {¢.g., via a suttable network |15 such as the Internet
or a local network, such a local wireless network}. The system may do this, for example, by

-

passing control data {¢.g., data reflecting joystick movements, button presses, trackball
movements, ¢tc. ) from one arcade ganung device 130 to a central server 110, whach then passes

the control data to onc or more other arcade gaming devices 130, as depicted 1 FIG. 2. The

system then gssentially “spoofs™ the one or more arcade gaming devices 130 that recetve the

b



&

L{

2

WO 2021/141964

PCT/US2021/012277

data {control-data~receiving arcade gaming devices) mio acting as if the control data was
recerved focally by the respective control~-data-receiving arcade gammg devices.

in particular embodiments, the server also sends an appropriate signal o each of the
arcade gaming devices 130 that are mvolved in the game indicating when the machine should
start game play. This allows all of the users of the participating arcade ganmung devices 130 1o
play the game sunuitancously in real time.

in varnous embodiments, because the system only passes honted data between the
various arcade gaming devices 130 and the central server 110 {e.g., less than 3 bvies of data
per controller mput), and smce the bulk of the processing wmvolved 15 done locally on cach
machine, the system may operate with hittlie-to-no lag when plaved using modern networking
technology.,  Another advantage of vanous embodiments 15 that the above technigues may
allow games that were not onginally coded to plaved via a network {(¢.g., via a local netwaork
or via the Internet) to be played via a network 115 {(such games are referred to herem as non-
nctworked games}. do, for example, the svstem may be used to allow two users that are located
in ditferent cities to use thewr respective arcade gammng devices 130 to play a classic, non-
networked arcade game {(Donkey Kong or Double Dragon} together via a network. In various
embodiments, the display 408 shown on the display screen of each of the two users respective
arcade gaming devices 130 will be at least essentially the same as if the users were plaving the
game together on the same arcade gaming device 130,

{One advantage of this sctup 1s that 1 allows users to each play a particular game on

their own arcade gaming device 130, For certamn games {such as sports games) this may

prevent the vanous plavers from cheatmg by observing what other plavers plan to do {e.g.,
where the other plaver plans to pitch, or what play the other player plans to run) 1o the context
of the game. The svstem may also allow any number of arcade gaming devices 130 to play a

smgle game together. This may, for example, allow a large number of plavers {¢.g., 20 ormore

&R
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plavers) to participate mn a single game {¢.g., a baseball game) stimultancousty, where each
plaver plavs, tor exampie, a different postiion on a baseball or football tcam and/or plays the
role of a coach or substitute plaver.

Local Play

As noted above, the sysiem may be contigured to allow users to network multiple
arcade gaming devices 130 together using a local networking device, such as @ wireless router
2034, as shown in Fi{y. 2. Thas allows multiple users (o play the same game on diffcrent local
arcade gaming devices 130, Thys may further reduce the use of Internet bandwidth and address
anv concems that parents may have regarding their children plaving video games ondine,

Automatic Controller Setup

The digital package provaded 10 an arcade gaming device 130 upon purchase of a game
may, n particular embodiments, mclude a configuration file that mcludes mtormation necded
to automatically configure the arcade gammg device 130 so that, when one or more of iis
controliers are used to play a particular game, the one or more controlicrs will cause the svstem
to execute one or more actions that the one or more controliers would have executed m an
original version of the arcade game.  For example, the configuration file may nclude
information that maps one or more of the arcade gaming device’s controllers {¢.g., an "X
bution) to the corresponding controtler of the origmal game {(¢.g., an “A” button}. The arcade
gaming device 130 may be adapted to use this miormation {o automatically remap the system s
controliers when the game 15 loaded to play. This preferably results 1n game play that 1s farthhul
to the game play of the onigmal version {e.g., the ongmal arcade version) of the game.

in some emboduments, where the original game was a game that was controlled by a
user pressing or swiping particular arcas of a touch screen, the system may be configured o
translate wput from the arcade gammg device's controliers of the control pancl 410 mnto

corresponding touch~screen mputs. For example, it the user uses the jovstick to move a cursor
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to a particular tocation on the screen and then presses a particular control bution {e.g., an "A™

button), the system may deternune the location of the curser on the screen when the A bution

may pass the particalar X, Y coordmate to the game as if the user had used thewr finger (o touch
the screen m the particular X, Y coordinate.

in particular embodiments, i operation, the system may reccive any system mpuls
{c.g., 1oystick movements or button presses), automatically convert those system mputs to those
that are true to the onigmal version of the game (as described above), and pass the converted
system mputs {0 an appropriate operating system {¢.g., Android} or cmulator that runs the
game. {he operating system or emulator then passes the converted system mpuis to the game
software, which then controls the action of the game based on the converied system mputs.

{/se of Multipie laysticks as a Single Controlier

in vanous embodiments, the svstem 1S adapied to automatically configure multiple
soveticks 412 {(c.g., a Plaver 1 joystick and a Player 2 jovstick} to coordinate so that they can
be used to control the movement of a single plaver within a particular game. For example, a
Player | jovstick may be used to direct the motion of Player | during gameplay, and a Player
2 yovstick, which 1s normally contigured fo direct the motion of Plaver 2 durnmng gamepliay, 1s
used to amm a weapon associated with Plaver | duning gameplay {or to otherwise help control
Plaver 1 durmng gameplay 1 some other way than the Player | jovystick}.

Operating System with Embedded Emulators

in varicus embodiments, c¢ach arcade gaming device 130 may be loaded with a
computer operating system that includes one or more embedded video game svstem emulators
{e.g..a Super Nintendo or Sega Genesis emuldator}. In parficular embodiments, the system may
be adapted to automatically determune which emulator to ase to run a particular game {¢.g.,

based on the title of the game, one or more codes associated with the game {€.¢., a senal number

PAL:
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of the game) and/or mmformation from a suitable data structure that contamns data associating
cach of a plurality of games with s respective emuliator) and then to run the particular game
on the appropriate emulator {¢.g., without wput from the user}.

Analog Jopsiick ihat Senses Pepgree of Use and Haptic Funclionality

in particular embodiments, the arcade ganung device 130 may mnciude one or more
analog controliers {¢.g., one or more analog jovsticks 412) that are configured o sense the
degree of movement of the controlier in a particular dirgction (¢.¢., by using a potentiometer
associated with the jovstick). The systemn may then use this mformation {o control the
movement of a plaver icon {or other icon} on the dispiay screen. For example, if a user moves
a joystick 417 a relatively short distance to the night, the system may have the plaver icon walk
to the night on the display screen. However, if the user move the jovstick 412 a relatively larger
distance to the nght, the svstem may bave the player icon run o the right on the displayv screen.

in particular embodiments, the arcade ganung device 130 may mclude one or more
analog controllers {¢.g., onc or more analog joysticks 130} that mclude haptic fcedback.
Mechanmical or clectro-mechanical haptic feedback mechamisms may, for example, be
positioned within the housmg 406 and tunctionally coupled fo the jovsticks 412 or other
controliers of the conirol panel 410 to provide the apphcable haptic feedback.

Lonfigurable Skir

The arcade ganung device 130, 1o various emboduments, may be adapied to allow users
to add different “skins™ to {and selectively remove the skins from) the arcade ganung devices
extertor. Such skins may, for example, be removabie stickers, decals, wraps, or magnets. The
sking may be available for the upper gammng umt 4072, the pedestal 404, or both. Fasterung
mechamisms {e.g.. hook and loop fasteners, snaps, zippers} may be positioned on the arcade
gaming device 130 and corresponding sking to allow for casy removal and replacement, 1f not

configured as a sticker or having another adhesive.
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Fxample Game Purchase and Download Process

Turning now to FHs. 7, FIG. 7 shows an illustrative routine 700 for purchasing a game
tor plav on the arcade ganmung system 130, {t should be understood that the various operations
are not all-inclusive and may be performed 1 an alternative order without departing from the
scope of this disclosure. According to one embodiment, the routing 700 begins at operation
702, where a request 1s recetved at the central server 110 for the purchase of a particular game.
The request mayv be provided by a mobile device 208 or other computing device via an online
software “store”, such as Sieam, Apple’s “app store, efc. Before submitting the request, the
user may browse through a library of available game titles and information. Upon sclection
and confirmation of a requested game purchase, the gammg application 210 compnincates the
request {0 the central server 110 via a network 115,

from operation 702, the routine 700 continucs to operation 704, where the contral
server 110 creates the digital package described above containimng one or more corrgsponding
game files necessary to play the game, and one or more background display pictures associated
with the game.

At operation 706, the digital package 1s encrypied so that it can ondy be decrypted and
used by the one or more particular arcade gaming devices 130 of the aser who purchased the
parficular game. This may be done, for example, by creating an encryption key that 1s based,
at lcast m part, on the senal number of at least one arcade gaming device 130 associated the
user who purchased the particular game. The encryvption koy may be further based, at least in
part, on a umgue number {¢.g.. senal number} of the game that was purchased. After
cneryption, the routine 700 contimues to operation 708, where the encrypted digital package is
provided to the one or more arcade gaming dovices 130 associated with the user that purchased

the game.

U2
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FIG. 8 shows an dlustrative routine 800 for recerving a purchased game with the arcade
ganung system 130, The routine 300 begms at operation 802, where the encrypted package
contating the one or more game files 1s reccived trom the central server 110 at the one ormore
arcade ganung systems 130 associated with the parchasmg user. At operation 804, the package
is decrvpied by the one or more gaming svstems 130, After decrvption, the routing 800

continucs to operation 306, where the applicabic decrvpted game files are saved to memory on

the arcade gammg system 130, At operation 808, the control panel 410 1s configured according

L

to the purchased game, mapping the controls 0 the comresponding game controls, and the

background 1mage associated with the game 15 saved as the arcade ganung svstem's current

backeround tmage. The purchased game s then ready for play at operation 310,

Conclusion

Many modifications and other embodiments of the mvention will come to mmd {0 ong
skilied in the art to which this mvention pertains, having the benetit of the tcaching presented

in the forcgoing desceniptions and the associated drawings. Therctore, it 18 {0 be understood

that the mvention 15 not to be lmited to the specihic embodiments disclosed and that

modifications and other embodiments arc intended to be meiuded within the scope of the
appended claims. it should also be specifically understood that any sieps exccuted withun g set
of computer-cxecutable mstructions would be executed by at least one compuier processor
associated with memory.

Also. aithough vartous cmbodiments are described above as using arcade gaming
devices to facilitate play of video games, other embodiments may use different types of home
or professional arcade svstems 1 place of the arcade gaming devices. Also, although vanous
embodiments are descrnibed as runming classic arcade games, the system may be configured o
run different types of games such as modern or classic vides game console games, ¢asing

games, games that are designed for play on a mobile device such as a smartphone or tablet, or
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any other suitable games. Although specitic terms are emploved heremn, they are used i a

genenic and descriptive sense only and not for the purposes of lumitation.
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CLATMS
We claim:
i, A gaming systCm, Comprising:
an arcade gaming device comprismg an upper gaming umt sized and conhigured tor
selective coupling to a pedestal, the upper ganming umt compnising:
a housmng detiming a front opening configured at a non-zero angle relative o
horizontal;
one or more computer processors disposed within the housing:
memory disposed within the housing and communicatively coupled to the one
OF INOoTe COMPULLT PrOCLSSOTS,
a computer program product stored within the memory and having computer-
readable mstructions corresponding to a plurality of arcade games;
a display positioned adjacent to the front opening; and
a control panel comprising at least one game controller,
wherem the ong or more computer processors, the computer program product, the
display, and the confrol panel are operatively coupied to allow a user to plav cach of the

phirality of arcade games.

2. 1he gaming svstem of claim 1, further comprising:
the pedestal. comprising:
a front pedestal paned,
a rear pedestal panel, and
two side pedestal panels; and

a fastening mechanism configured (o secure the upper gaming unit to the pedestal.
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3. The gaming system of claim 2, wherein at feast ong of the front pedestal panel, the rear
pedestal pancl, and the two side pedestal panels comprises a preassembled cabinet-electronics
assembly configured to provide access to one of the phurality of arcade games or control at least

a portion of one of the plurality of arcade games.

4. The canung system of clatm 3, wherein the pedestal comprises a foot pedal operatively

coupled to the control panel.

5. 1he gaming system of claim 1, wherem the non-zero angle of the front opening relative
to horizontal comprises an angle of between about 37 degrees and about 63 degrees.

0. The gammg system of claim 5, wherem the upper gaming unit further comprises a
speaker panel having at least one speaker, ¢ach speaker premnstalied within an opening of the
speaker panel, and wheren the speaker pancl comprises a simgle electronic connector
communicatively coupled to the at lcast one speaker and configured for coupling to a

corresponding speaker connector of the upper ganung uni.

7. The ganung system of claim {, further compnsing:
a central scrver, whereimn:
the arcade gaming device 1s a first arcade ganung device of a plurality of
arcade gannng devices communicatively coupled to the central server;
the central server is adapted to aliow a first user and a second user to play a
classic arcade game together on respective first and second arcade gaming dovices:

and
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the classic arcade game does not mnclude code for facilitating play by two

different players on two different computing devices.

3. The gaming system of clarm 7, wherem the first arcade gaming device 18
commumcatively coupled to the central server via a first router, and wheremn the second

arcade gaming device 1s communicatively coupled to the central server via a second router

that 1s different than the first router.

7

9. 1he gaming system of claim 7, wheremn the first arcade gaming device and the second
arcade gaming device are both communicatively coupled to the central server via a first

Touter.

10. The gaming system of claim |, wherein the upper gamimg unit 15 sized and configured

for positioning on a table top for operation without the pedestal.

i1, The gammng svstem ot claim 1, further comprising:
a gaming application configured for execution on a mobile compuating device: and
a central server, wheren:
the central server 1s adapted to
receive a purchase request corresponding 1o a game from the gaming
application associated with a user:
i response to receving the purchase reqguest, create a digital package
comprising at least one game file corresponding to the game;
cnerypt the digital package; and

provide the encrypted package to the arcade gaming device.
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12, 'The gaming system of clam 11, wherein the arcade gaming device 15 adapted to:
receive the encrypted package from the central server;
decrvptl the encrvpted package to creale a decrvpied package:

mnstall the at least one game file; and

&

provide gameplay of the game o the user.

13, The gaming system of claim 12, wherein the arcade ganmung device 1s further adapted
to automatically configure the control panel to map the at lcast one controlier to one or more

10 controls of the game.

4. The ganung system of claim 13, wheremn the arcade gaming device comprises fwo
tovsticks and both of the two jovsticks are configured to cooperate to control movement of a

single playver within the particular game.

{5
15, The gaming system of claum 12, wheren encrvpting the digital package comprises
creating an encryption keyv that 1s based, at least i part, on a senal number of the arcade
garnmg device associated the user,

20 16, The ganung system of clamm 1, wherein the compuier program progduct stored within

the memory of the arcade gaming device comprises one or more embedded video game
system emulators, and wheren the arcade ganung device 18 adapted o automatically
deternune which embedded video game systerm emulator to use to run a particular arcade
game of the plurality of arcade games and to run the particular arcade game on the

25 determined video game system emulator.
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i7.  'The ganung sysicm of clamm 1, wherem the housing 15 contigurable with at least ong
preasscmbicd cabmmet-clectronics assembly comprising an electronics component mstalicd
within a support structure of the housing and configured for installabion within the housing

with a single electnical connector.

i8. The gammge svstemn of claim 1, whercin the at {cast one jovstick comprises a haptic
feedback mechanism configured {0 provide haptic feedback to through the at feast one jovstick

in response o an ¢vent in an arcade game,

1%, The gavung system of claim |, wherein the housing compnses a replaceable skin

configured to alier a look of the arcade gaming device.

2. A gannng system, comprising:
a pedestal; and
an upper ganung unt configured tor removable attachment to the pedestal, the upper
gaming sl Comprising:
a housing defining a front opening configured at a non-zero angle wclative o
horizontal;
a display positioned adjacent to the front opening;
a control panct comprising at least one jovstick and a phurahity of battons; and
3 SAMING CoOMmpuier COMprising one or more computer processors and memory
communicatively coupled to the one or more computer processors, the gamimng

compuicr adapted o

PA,



&

L{

2

WO 2021/141964 PCT/US2021/012277

receive an encrypled digital package comprising at least one game file
corresponding to a selected game,

decrypt the encrypted digital package.

mstall the at least one game file,

contigure the control panel according to the at least one game file, and

provide gameplay of the selected game.

21, The gaming system of claumn 20, wherem the gaming computer 1s further adapted to:
provide a menu of avadable games on the display for purchase from an on-ling game

SEOIC,

receive a selection of a game for download from the on-hine game store; and

cquest the game from a central server associated with the on-line game store.

22, The gaming system of claim 20, wherein the encrypted digital package comprises an

cneryption key that 1s based, at {east m part, on a senal number of the upper gaming unit.

23 The gaming system of clanm 20, wherem the gaming computer Comprises one or more
cmbedded video game svstem emulators, and wherein the gaming compuier 18 adapted o
automatically determine which embedded video game system emudator 1o use to numn the

sclected game.

24.  'The gaming svstem of clawn 20, wheremn:
the at least one condroller comprises at least one joystick and a plurality of gaming

control buttons: and
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the gaming computer 1s further adapied to automatically configure the control panct o
map the at least one jovystick and at least one of the plurality of ganung control butions {0 ong

or more controls of the selected game.

23 A gaming svystem, comprising:
a central server;
ant application adapted for execution on a mobile compuling device and o provide a
user miterface comprising a menu of games available for download;
at fcast one arcade gaming device, the at least one arcade gaming device adapted for
wircless communication with the central server via a network, the at least one arcade gamuing
device comprising:
a pedestal; and
an upper gaming wut configured for removable attachment to the pedestal, the
QPPET gaming untt COMPrismg:
a housing dehiming a front openung configured at a non-zero angle
relattve {o horizontal;
a display postttoned adjacent to the front opeming;
a control panel compnsimg at least one joystick and a plurality of
buttons; and
3 gaming Compuicr COMPIiSiNg OnC OF MOre Compuier processors and
memory commanicatively coupled (o the one or more compuier processors,
wherem the central server 18 adapted to:
receive a request for a game from the application or from the gaming

compuicr,

Lo-d
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i response to receiving the reguest, crcate a digital package comprising
at lcast one game file corresponding to the game,

encrypt the digital package to create an encrypted digital package, and

transimt the encrypied digital package to the gaming computer of the
upper gaming umt, and
wherein the gaming computer 1s adapied to:

recetve the encrypted digial package compnsing the at least one game
file corresponding to the game,

decrypt the encrypted digital package,

mstall the at least one game file,

contigure the control panel according to the at least one game file, and

provide gamepiay of the selected game.
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