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SYSTEMS FOR CONTROLLING A 
MOVABLE OBJECT 

computing device in real - time as it moves to the position 
coordinates of the virtual object . 

These and other aspects and advantages of the present 
invention will be better appreciated in view of the drawings 

5 and the following detailed description of the embodiments . 
CROSS - REFERENCE TO A RELATED 

APPLICATION 

This application claims the benefit of U . S . provisional BRIEF DESCRIPTION OF DRAWINGS 
application Ser . No . 61 / 985 , 818 , filed Apr . 29 , 2014 , which 
is incorporated herein by reference in its entirety . For a fuller understanding of the invention , reference is 

10 made to the following detailed description , taken in connec 
BACKGROUND OF INVENTION tion with the accompanying drawings illustrating various 

embodiments of the present invention , in which : 
Aquariums are popular attractions that draw great num FIG . 1 is a schematic illustration of an embodiment of the 

bers of tourists every year . However , aquariums are expen - augmented reality system of the present invention ; 
sive to maintain since they require large amounts of land for 15 FIG . 2 is a schematic illustration of another embodiment 
the facility and many employees for maintenance . Further of the augmented reality system of the present invention ; 
more , there is virtually no interaction between the tourists FIG . 3 is an illustration of several screenshots on a display 
and the inhabitants in the aquariums , which can limit the of a control hardware component of an embodiment of the 
amount of attention younger children may give to a tour of augmented reality system of the present invention ; 
an aquarium facility taking up to several hours . 20 FIG . 4 is an illustration of screenshots on a display of a 

control hardware component of an embodiment of the 
BRIEF SUMMARY augmented reality system of the present invention ; 

FIG . 5 is a flowchart illustrating an example operation 
In one aspect , the subject invention provides an aug - performed by the software component of the system accord 

mented reality system providing remote control and inter - 25 ing to an embodiment of the invention ; 
action of an object in a space . The system can comprise an FIG . 6A is a flowchart illustrating an example operation 
object that includes an object hardware component ; a control performed by the system according to an embodiment of the 
hardware component , such as but not limited to a mobile invention ; and 
device , with a display for wirelessly transmitting and receiv . FIG . 6B is an illustration of an exemplary embodiment of 
ing signals via a communication link to the object hardware 30 the system being utilized for a virtual feeding of a robotic 
component ; and a software component stored on a non - fish . 
transitory computer - readable medium and in operable com 
munication with the control hardware component . DETAILED DISCLOSURE 

In some embodiments , the software component further 
includes a user interface for enabling a user to provide 35 Reference is made to particular features ( including 
command input for controlling movement of the object via method steps ) of the invention . The disclosure of the inven 
the object hardware component . The user interface can tion in this specification includes all possible combinations 
further provide visual data received from the object hard of such particular features . For example , where a particular 
ware component via the display . feature is disclosed in the context of a particular aspect or 

In some embodiments , at least one positioning component 40 embodiment of the invention , that feature can also be used , 
is in operable communication with the object hardware to the extent possible , in combination with and / or in the 
component for providing spatial data relative to the object ' s context of other particular aspects and embodiments of the 
surroundings . The spatial data is utilized for avoiding sur - invention , and in the invention generally . 
rounding objects during movement of the movable object . The term " comprises ” is used herein to mean that other 
Positioning components include , but are not limited to , sonar 45 elements , steps , etc . are optionally present . When reference 
devices and global positioning devices ( GPS ) . is made herein to a method comprising two or more defined 

In additional embodiments , a video camera is positioned steps , the steps can be carried out in any order or simulta 
on the object in communication with the object hardware neously ( except where the context excludes that possibility ) , 
component for streaming video to the display of the control and the method can include one or more steps that are 
hardware component via the communication link . 50 carried out before any of the defined steps , between two of 

In another aspect , a computer readable storage medium the defined steps , or after all of the defined steps ( except 
having instructions stored thereon for execution by a com - where the context excludes that possibility ) . 
puting device is provided . The executable method can The present invention provides a computer implemented 
include the following steps : in response to receiving a method , system and software for augmented reality in pro 
request to place one or more virtual object ( such as virtual 55 viding remote control and interaction of an object in a space . 
food ) in a position , getting position coordinates of the virtual The computer implemented method , system and software 
object ; providing position coordinates of the virtual object to may include an application , “ app , ” designed for at least one 
a movable object ; and providing commands to the movable of a smart phone , computer , laptop , tablet computing device , 
object to move to the position coordinates of the virtual and portable electronic gaming system . The app may be 
object . 60 downloadable to be installable on multiple hardware plat 

In some embodiments , the location of the movable object forms ( e . g . , without limitation , iPhone® , AndroidTM , Win 
is determined and displayed on the display of the computing dows Mobile® , BlackBerry® , etc . ) , therefore eliminating 
device in real - time . Likewise , the position coordinates of the the need for dedicated control hardware components . Nev 
virtual object can be displayed on the display of the com - ertheless , as it would be understood by those skilled in the 
puting device . The location of the movable object can be 65 art the computer implemented method , system and software 
determined via a global positioning system , and the location could be utilized on a dedicated control hardware compo 
of the movable object can be displayed on the display of the nent . 
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As used herein , the terms " control hardware component ” computer connected directly or indirectly to the network 
and “ computing device ” may be used interchangeably , and and / or to an object directly ( without server communication ) . 
refer to any electronic communications device with a pro - Such networks are widely used to connect various types of 
cessor and memory that is capable of running an application network elements , such as hubs , bridges , routers , switches , 
comprising the software component ( s ) of the present inven - 5 servers , and gateways . The communication link may include 
tion , such as a smartphone , hand - held computer , laptop one or more connected networks ( e . g . , a multi - network 
computer , desktop computer , terminal , PDA ( Personal Digi environment ) including public networks , such as the Inter 
tal Assistant ) , network computer , wireless communicator net , and / or private networks such as a secure enterprise 
( such as a cellular or satellite telephone ) , or a multi - user private network . 
computing system , etc . which is capable of communicating 10 Embodiments of the present invention comprise one or 
with a remote network , such as the internet . The control more control hardware components 100 and 101 in com 
hardware component further comprises a display for a munication via a network 102 with a server 110 made up of 
graphical user interface provided by the software one or more computers 116 containing memory 111 and at 
component ( s ) . least one processor ( i . e . , CPU ) 114 that house software 
As used herein the term “ server ” is used to describe any 15 components 113 for object 103 interaction and a database 

computer that stores and runs a computer program , or 115 that contains user records . In some embodiments of the 
software , of the present invention , houses a system database , present invention , the software component ( s ) run ( s ) on the 
and communicates periodically with the software stored and server 110 and is / are accessed through the user ' s control 
executed on users ' computing devices ( i . e . , control hardware hardware component ' s 100 , 101 web browser . In further 
components ) . The server facilitates the collection and dis - 20 embodiments , the software component ( s ) is / are installed and 
tribution of content to and from one or more users ' com - executed on the user ' s control hardware component 100 , 
puting devices . The server computer consists of one or more 101 directly and in communication with further software 
CPU ' s ( Central Processing Units ) , memory components component ( s ) located on the server 110 . In additional 
( i . e . , RAM ( Random - Access Memory ) ) , and one or more embodiments , the software component ( s ) is / are installed and 
storage devices ( i . e . , hard disk drives ) . 25 executed on the user ' s control hardware component 100 , 
As used herein , the term “ software ” or “ application ” 101 and communication is directly with the object 103 via 

comprises programming instructions adapted for execution a network 102 . 
by a hardware element , such as a processor of a computing The server 110 comprises at least one computer 116 and 
device , wherein the instruction comprises commands that , a means for connecting to the network 102 ( i . e . , network 
when executed , cause the processor to perform a corre - 30 card ) . The computer 116 comprises memory 111 , such as 
sponding set of commands . The software may be written or random access memory ( RAM ) for program execution , a 
coded using a programming language , and stored using any hard disk 112 for program storage ( the hard disk could be 
type of non - transitory computer - readable media or machine - any such device capable of storing data , including flash 
readable media well known in the art . Examples of software drives , removable media , etc . ) , one or more central process 
referred to herein in the present invention comprise any 35 ing unit ( CPU ) 114 , and a database 115 of users ' records 
software components , programs , applications , apps , mod comprising their account information . The server 110 may 
ules , computer programs , application programs , system pro - also comprise a web server . It is also contemplated by the 
grams , database management programs , machine programs , present invention that the server 110 may further include 
and operating system software . Furthermore , the software software components 113 of the present invention that are 
may be a web application that resides on a system server and 40 executed from the server 110 as users interact over the 
is accessed via the Internet . It performs the same tasks as a network 102 via their various control hardware components 
native application , usually by downloading part of the 100 , 101 . 
application to the device ( i . e . , control hardware component ) In one aspect as illustrated in FIG . 2 , the augmented 
for local processing each time it is used . The application and reality system 10 for providing remote control and interac 
the system comprise at least one processor and computer 45 tion of an object in a space comprises an object 103 that 
readable medium containing computer executable instruc - includes an object hardware component 104 ; a control 
tions to carry out the methods of the present invention . hardware component 101 with a display 105 for wirelessly 
As illustrated in FIG . 1 , the augmented reality application transmitting and receiving signals via a communication link 

and system , generally referred to as 10 , may comprise one ( e . g . , a wireless network 102 ) to the object hardware com 
or more software components 113 that interface with a 50 ponent 104 ; and a software component 113 stored on a 
wireless network 102 to allow one or more users of control non - transitory computer - readable medium and in operable 
hardware components 100 , 101 ( e . g , smartphones , laptop communication with the control hardware component 101 . 
computers , etc ) to create their accounts , access a remote In some embodiments , the software component 113 further 
server , and interact with one or more objects 103 that are includes a user interface displayable on the display 105 for 
also interfacing with the server 110 , etc . , over the network 55 enabling a user to provide command input for controlling the 
102 . movement of the object 103 via the object hardware com 

The term “ network ” or “ communication link ” is used to ponent 104 . 
describe any public network , such as the internet or World A " space ” includes any area where the object ( s ) utilized 
Wide Web or any public or private network as may be in the reality system 10 is / are allowed to move and interact . 
developed in the future that provides a similar service as the 60 It is contemplated by the present invention that a space can 
present internet . The user ' s control hardware component include any outdoor or indoor space . The space can include 
may connect to the network via a variety of methods , air , water and land . In preferred embodiments , the space 
including but not limited to , a network card , wireless net - includes aerial space within arenas and stadiums . As such , it 
work ( cellular , satellite , infrared , radio , Bluetooth® , etc . ) , is also contemplated that the exterior of the object ( s ) of the 
Local Area Network ( LAN ) , Wide Area Network ( WAN ) , a 65 present invention may also include advertisements . 
WiFi network , an ad hoc network or a combination thereof , The object 103 can be any object that is configured with 
or any such means as necessary to communicate to a server the ability to be mobile , such as , but not limited to , robotic 
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fish and robotic animals . The object may be filled with , for up , down , left , right , and speed . Furthermore , a camera view 
example , helium thereby allowing it to float in the air . Such from the robotic fish ' s perspective can be displayed on the 
robotic fish and animals can be configured to move in control hardware component . Once a pre - determined time 
“ life - like ” fashion . For example , robotic fish can have fins to elapses , a home screen will prompt further instruction from 
provide movability of the fish . In a preferred embodiment , 5 the user . 
the robotic fish / animals are capable of floating in an aerial FIG . 5 illustrates an exemplary method of operation 
space . performed by the software component of the system . The 

The object hardware component 104 can include one or webserver ( i . e . , server ) and related components are shown 
more microcontroller ( such as an Arduino microcontroller ) , ( SO ) . The selected database information is output in XML 
one or more sensors , and one or more motors . The motor ( s ) 10 format ( S1 ) . In S2 , if the data received is from the fish 
typically assist ( s ) in movement of the object ( e . g . , move - database , then data is parsed for the object ( i . e . , device ) 
ment of a robotic fish tail from side to side ) . The sensor ( s ) using the NSXML parser ( food data ) ( S3 ) . Using that data , 
can be sonar devices , microphone devices , and global posi - the target coordinates of the object ( e . g . , fish ) can be 
tioning systems ( GPS ) . In some embodiments , sonar devices provided ( S4 ) . The object hardware component automati 
are utilized and transmit sonar data to the microcontroller 15 cally sends coordinates to the fish database to update the 
such that the object can move in its surrounding space while current location values ( S5 ) . Once the object reaches the 
avoiding other objects in the space . In some embodiments , food , a delete query is sent to the food database ( 56 ) . In S2 , 
GPS devices are utilized to provide position coordinates of if the data received is from the object location data , the data 
the object in space and / or to provide guidance in the space is parsed using NSXML for the client object ( S7 ) . These 
when the object is moving . Also , the object hardware 20 coordinates are used to display the current location of the 
component 104 can further include weighted mechanisms fish on the client map ( fish data ) ( S8 ) . Then , once food is 
that provide movable weight on a rail to change the center placed on the map , coordinates are sent to the food database 
of mass of the object 103 for sinking or elevating when and a new food item is added for the fish to collect ( S9 ) . 
utilized in an aerial or water environment . FIG . 6A illustrates a flowchart showing an exemplary 

The system 10 can be navigated by a user interacting with 25 method of operation of the system . At SO , the device ( i . e . , 
an electronic user interface that is preferably graphical . The object hardware component ) is powered ON . The microcon 
user interface is displayable on the display 105 for enabling troller of the device is initialized at S1 . At S2 , a simple 
a user to provide command input for controlling the move - SELECT query to the database is performed and if the 
ment of the object 103 via the object hardware component response is NO , then move to S4 , if YES then move to S3 . 
104 . Each user interface can have at least some program - 30 At S3 , it is queried whether all food is currently being 
ming instructions to display command controls and receive pursued by animal devices . If YES move to S4 ; if NO move 
a user ' s input and send such input to the object 103 via the to S4 . At S4 , autopilot mode is initiated for the device when 
communications link . it is idle and there currently is no food to pursue . At S5 , the 

In a preferred embodiment , the object is an aerial robotic coordinates are gathered from the database for the currently 
fish , dolphin , shark , or the like that is configured with at least 35 pursued food . Then , device coordinates are determined ( S6 ) . 
one mechanically movable fin to simulate swimming At S7 , if the coordinates are not equal yet , S6 is repeated . 
motions of the object in air . The system allows a user to Once the object is close to the coordinates of the food , 
virtually interact with robotic fish , dolphin , shark , etc . , simulation of the food being eaten by the object is per 
which replicate swimming motions in the air . Using a formed . At S8 , if the food is the special type of food that 
microcontroller ( such as an Arduino controller ) , sensors , and 40 allows control of the device by the user , then S9 is initiated ; 
a motor , the fish tail moves from side to side , thereby otherwise , S10 is initiated . At S9 , once the food is eaten , a 
mimicking the movements of the animal . Using the system , tab will open up that allows the user to control the food that 
a user can manually control the direction of the robotic was eaten . At S10 , if the food was not " control ” food , the 
object ' s movements and location . The server manages and object will display emotions ( state change ) once it comes in 
analyzes all aspects of the procedure . 45 proximity to the food . At S11 , if the time allotted to the user 
As illustrated in FIG . 3 , the software component 113 has run out , step S2 is initiated . If time has not expired , S11 

prompts a home screen ( 1A ) , allowing the user to select a is repeated . 
login prompt . The basic login structure is then executed FIG . 6B illustrates exemplary operation of the system 
( 1B ) . After login success , a user selects to place virtual food during a virtual feeding for an aerial object 103 ( fish ) in an 
that is currently owned on a map shown on the display , or , 50 open air stadium . As shown , an illustration of the object 103 
alternatively , the user can select to purchase virtual food is displayed on the object hardware component 101 ( smart 
( 1C ) . If the user selects to purchase food , the available foods phone ) as it approaches the virtual food . The object 103 
are displayed ( 1D ) . If the user selects to place food , a map illustration overlays a map of the aerial space of the stadium , 
is displayed with a prompt for choosing the food to place on along with the virtual food , to provide the augmented reality 
the map displayed on the control hardware component ( 1E ) . 55 experience . 
The user then selects the food to place ( 1F ) and places it on In some embodiments , an autonomous code providing 
the map ( 1G ) . Once the food is placed on the map , move collision avoidance presents another dimension of virtual 
ment of the robotic fish occurs in the air in the direction of interaction , thus enabling an object to seamlessly perform in 
the physical location represented by the coordinates dis - an aerial environment occupied by a plurality of objects . The 
played on the map . 60 object hardware component 104 may utilize sonar and / or 

In some embodiments , certain virtual foods allow for a Bluetooth interaction between various other objects in the 
user to manually control the robotic fish once the food is space to avoid collision . As such , a virtual aquarium is 
" virtually ” eaten . As shown in FIG . 4 , once a " control ” food simulated by this exemplary embodiment by using fully 
is eaten , a user interface screen is displayed that enables autonomous and manually controlled robotic fish that can 
control features ( 2A ) . The control feature screen ( 2B ) may 65 perform realistic swimming motions in the air . As it would 
provide a limited timeframe for the user to have manual be understood by those skilled in the art , and further 
control of the robotic fish , providing the user with control of contemplated by the present invention , such systems and 
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methods can be utilized in additional virtual environments , 10 . A system , comprising : 
such as for example , but not limited to , animals in a virtual a movable physical object comprising an object hardware 
zoo or simulated fishing in a virtual pond . component , the object hardware component compris 
Many modifications and other embodiments of the inven ing a weighted mechanism providing a movable weight 

tion will come to the mind of one skilled in the art having 5 to change a center of mass of the movable physical 
the benefit of the teachings presented in the foregoing object ; 
descriptions and the associated drawings . Therefore , it is a computing device for wirelessly transmitting and receiv 
understood that the invention is not to be limited to the ing signals via a communication link to the object 
specific embodiments disclosed . hardware component , the computing device compris 

ing a display ; 
We claim : a video camera on the movable physical object in com 
1 . A system , comprising : munication with the object hardware component , the 
a movable physical object comprising an object hardware video camera for streaming video to the display of the 
component , the object hardware component compris - 15 computing device via the communication link ; 
ing a weighted mechanism providing a movable weight a positioning component in operable communication with 
to change a center of mass of the movable physical the object hardware component , the positioning com 
object ; ponent for providing spatial data relative to the mov 

a server for wirelessly communicating with the movable able physical object ' s surroundings ; and 
physical object via a communication link in operable 20 a non - transitory computer - readable medium in operable 
communication with the server ; communication with the computing device , the non 

a mobile computing device for wirelessly communicating transitory computer - readable medium having a soft 
with the server , the mobile computing device compris ware application stored thereon , the software applica 
ing a display ; and tion comprising a user interface for enabling a user to 

a software application stored on a non - transitory com - 25 view on the display of the computing device a list of 
puter - readable medium of the mobile computing virtual food options and to purchase and place a virtual 
device , the software application comprising a user food on a map displayed on the display of the com 
interface for enabling a user to view on the display of puting device , the mobile computing device a list of virtual food the software application further obtaining position coor 
options obtained from the server and to purchase and 30 dinates of the virtual food from the positioning com place a virtual food on a map displayed on the display ponent , providing the position coordinates of the virtual of the mobile computing device , food to the movable physical object , and providing the software application further enabling the user to commands to the movable physical object that is close control movement of the movable physical object via to the position coordinates of the virtual food such that the object hardware component during an allotted time , 35 
after the movable physical object has virtually eaten the the moveable physical object moves physically to the 
virtual food on the map displayed on the display , using position coordinates of the virtual food and virtually 
the mobile computing device , and eats the virtual food , 

the system being configured such that user control of the software application further enabling the user to 
movement of the movable physical object during the 40 control movement of the movable physical object via 
allotted time comprises an ability for the user to con the object hardware component during an allotted time , 
trol , using the mobile computing device , the movable after the purchase of the virtual food and after the 
weight to change the center of mass of the movable movable physical object has virtually eaten the virtual 
physical object . food , using the computing device , and 

2 . The system of claim 1 , the user interface further 45 the system being configured such that user control of 
providing visual data received from the object hardware movement of the movable physical object during the 
component via the display . allotted time comprises an ability for the user to con 

3 . The system of claim 1 , further comprising a positioning trol , using the computing device , the movable weight to 
component in operable communication with the object hard change the center of mass of the movable physical 
ware component , the positioning component for providing 50 object . 
spatial data relative to the object ' s surroundings . 11 . The system of claim 10 , the software application 

4 . The system of claim 3 , the spatial data being is - utilized further providing visual data received from the object hard 
for avoiding surrounding objects during movement of the ware component to the display of the computing device . 
movable physical object . 12 . The system of claim 10 , the spatial data being utilized 

5 . The system of claim 1 , further comprising a video 55 for avoiding surrounding objects during movement of the 
camera on the movable physical object in communication movable physical object to the position coordinates of the 
with the object hardware component , the video camera for virtual food . 
streaming video to the display of the mobile computing 13 . The system of claim 10 , the movable physical object 
device via the server . being an aerial object . 

6 . The system of claim 1 , the mobile computing device 60 14 . The system of claim 13 , the aerial object being a 
being a smartphone or a tablet computing device . robotic fish . 

7 . The system of claim 1 , the movable physical object 15 . The system of claim 10 , the communication link being 
being an aerial object . in operable communication with a server that wirelessly 

8 . The system of claim 7 , the aerial object being a robotic communicates with the movable physical object and the 
65 computing device via the communication link . 

9 . The system of claim 1 , the movable physical object 16 . The system of claim 10 , the computing device being 
comprising an advertisement on an exterior thereof . a mobile computing device . 

fish . 
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17 . The system of claim 16 , the mobile computing device 
being a smartphone or a tablet computing device . 

18 . The system of claim 10 , the movable physical object 
comprising an advertisement on an exterior thereof . 

* * * * 


