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APPARATUS AND METHODBDS FOR CONTROLLING A HABITAT
ENVIRONMENT

CROSS-REFERENCE TO RELATED APPLICATIONS
AND CLAIM TO PRIORITY
10601} Thus apphication 1s based on Provisional Application Serial No. 61/413.,700, filed
on November 15, 2010, Provisional Application Serial No. 61/454,757, filed on March
21,2011, and Provisional Application Serial No. 61/502,064 filed on June 28, 2011, all

of which are imncorporated herein by reference and to which priority 1s claimed.

FIELD OF THE INVENTION
0002} The present invention is directed to a habitat, components associated with the

habitat, and controlling the various components associated with the habitat.

BACKGROUND
100031 Habitats typically include a controlled environment, such as rooms or containers,
that houses organisms, such as fish, invertebrates, amphibians, mammals, reptiles, planis,
bacteria, or any combination thereof. These habitats require a high amount of care which
includes maintaining specific environmental conditions, such as temperature, humidity,
lighting type, lighting amount, salinity, pH, and flow control of air or water iuside the
habitat roay need to be regulated depending on the organism living therein. The
environmental conditions may be controlled by devices such as heaters, pumps, filters,
fans, lighting systems, etc. While the combined effects of these devices are extremely

important, the devices typically act independently of each other.
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SUMMARY
(006847 Iu accordance with an erabodiment, a system for controlling a habitat includes a
server, a bridge, and a habitat component. The server inclades a database containing
information associated with a habitat component. The server also includes a
commmunication interface for transmitting operating data for the habitat component, The
bridge has a first communication unit configured to communicate with the server
communtcation interface and transmit the operating data received frowm the server to the
habitat component. The habitat component has a second communication unit for
recetving operating data from the bridge.
[8065] 1o accordance with a further embodiment, a systermn for controlling an aguatic
habitat jucludes a buidge and a paomp. The bridge has a first communication unit
configured to receive operating data from a user and transmit the recetved operating data
to a component associated with a habitat. The pump is associated with the habitat and
includes a second cormmunication untt for receiving operating data from the bridge. The
purap also mecludes a rmeroprocessor for converting the operating data received from the
bridge to produce an output to control the pump.
[8806] In accordance with another embodiment, a method of controlling a habitat is
provided. The method includes inputiing environtmental information associated with a
habitat to a user nterface. The environmental mformation 1s transmitied from a user
interface to a server. Operating data is prepared related to a first component and a second
component associated with the habitat. The operating data for the first and second
components is transmitted from the scrver to a bridge associated with the habitat, The

operating data related to the first component is transmiited from the bridge to the first
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component. Operating data related to the second component is transferred from the
bridge to the second component.
[6G87] Other embodiments, including apparatus, systems, methods, and the like which
constitute part of the invention, will become more apparent upon reading the following
detailed description of the exemplary embodiments and viewing the drawings. It is to be
understood that both the forcgoing general description and the following detailed
description are exeruplary and explanatory only and therefore not restrictive.

BRIEF DESCRIPTION OF THE DRAWINGS
[B068] The accompanying drawings are incorporated in and constitute a part of the
specification. The drawings, together with the general description given above and the
detatled description of the exemplary embodiments and methods given below, serve to
explain the principles of the invention. In such drawings:
80097 Figure 1 is a perspective view of an aquatic habitat according to an exemplary
embodiment of the invention,
F0018] Figure 2 1s a sectional schematic view of the pump asserbly of the aguatic
habitat of Figure 1 according to an exemplary embodiment of the invention.
[B011] Figure 3 is a sectional schematic view of the tllumination assembly of the aguatic
habitat of Figure 1 according to an exemplary embodiment of the invention.
F6G12] Figure 4 15 a schematic view of a habitat control system according to an
exemplary embodiment of the invention
[8G13] Figure 5 is a schematic view of a habitat control system according to an

alternative exeruplary embodimnent of the invention.
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DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENT(S)
AND EXEMPLARY METHODB()

10614} Refercuce will now be made m detail to exemplary erabodiments and methods of
the invention as illustrated in the accompanying drawings, in which like reference
characters designate like or corresponding parts throughout the drawings. It should be
noted, however, that the invention in its broader aspects 18 not limited to the specific
details, represeniative devices and wethods, and dlustrative examples shown and
desecribed in connection with the exemplary embodiments and methods.
100151 In an exemplary embodiment, a system and method to control and synchronize
devices associated with controlling the environmental conditions of a habitat 10 are
provided. Figure I depicts an aguatic habitat 10 that atilizes the exeraplary system and
nmethods described heretn. Other embodiments may be used in connection with the
growth and support of any type of organism habitat inchuding terrariums, green houses,
nurserics, Petri dishes, ete.. The habitat 10 has a pair of side walls 12, a pair of end walls
14 connected to the side walls 12, a bottor 16, aud an open top 18, Though depicted as
having a standard rectangular shape, the habitat 10 may have a variety of sizes, shapes,
and configurations and include any number of walls. The habitat 10 may be made from a
varicty of materials, including glass or acrvlic,
16616} Components, such as pumps, fans, filiers, heaters, chillers, sensors, etc., may be
attached or used in connection with the habitat 10 to alter, or control the environment
therein. Depending on the organism(s) living in the habitat 10, different components or
combinations thereof will be appropriate. As illustrated in Figure 1, the habitat 10

inchades a set of puraps 20. A single purp 20 is associated with each of the side walls 12
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and end walls 14. The pumps 20 may vary in number, size, type, and operating
characteristic. In the exemplary embodiment shown in Figures 1 and 2, the pumps 20 are
magnetically coupled pumps, such as disclosed 10 U.S. Patent No. 7,393,188, the
disclosure of which s incorporated by reference, which may be releasably or
permanently secured to any of the walls 12, 14 of the habitat 10. The pumps 20 may be
controlied through various methods, exemplary embodiments of which are discussed
further detail below.,

16617} As best shown in Figure 2, the pumps 20 have a dry-side housing 22 and a wet-
side housing 24. The housings 22, 24 may be made from any suitable material, such as a
polyruer material formed via a molding or extrusion process. The dry-side housing 22
includes a motor 26 connected to a maguoet 28, The motor 26 may be electric, hydraulic,
pneumatic, etc. In an exenmplary embodiment, the motor 26 is a variable speed electric
motor operating on either AC or BC. The magnet 28 may be a circular disc having at
least one pair of magnetic poles N and 5. The poles N, S may be arrayed 1 a radial
patiern around the magoet 28. The maguet 28 ruay be made from a vanety of magnetic
materials including neodymium or other high performance magnetic materials. It should
be understood that the magnet 28 may be configured differently, ¢.g. as an clongated bar
oF bars.

10618} The wet-side housing 24 includes a magnet 30 connected via a shaft to a blade
32. The blade 32 may be an impeller or propeller type. The wet-side housing 24 may be
placed in the habitat 10 and magnetically coupled to the dry-side housing 22 located
outside of the habitat 10, As the motor 26 operates i turns the dry-side magnet 28 which

turns the wet-side magnet 30 and the propeller 32, The magnetic attraction between the

N
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magnets 28, 30 should be sufficiently strong so that the wet-side housing 24 1s held in
place in the habitat 10 with enough force to prevent the wet-side housing 24 from being
dislodged due to hquid circulation or slight contact. For example, the net magnetic
attraction between the dry-side housing 22 and the wet-side housing 24 may be at least
1.0 pound; however, this may vary depending on the size of the pump 20 and the
operating environment. Additionally, a variety of frictional clements or cooperating
projections and depressions may be mcluded on either of the housings 22, 24 or the
habitat 10. Though not necessary, additional mechanical and/or chemical holding means
can be included to attach the housings 22, 24 to the habitat 10,

18619} The motor 26 1s connected, either directly or indirectly, to a driver 34, a power
supply 36, and a commumnication unit 38a. As best shown in Figure 2, the power supply
36 and the communication unit 38a are connected to a driver 34 via electrical connections
37. The driver 34 is also electrically connected to the motor 26. The term “driver” as
used herein may mean any type or combination of driver, controlier, or microcontroller as
well as any additional hardware or software components associated with controlling the
operation of motor 26. As shown, the power supply 36 is BC battery powered, though
AC outlet power may also be used. The driver 34 varies the amount of power supplied to
the motor 26 to control the rotational speed of the shatt 21, As discussed above, the dry-
stde maguet 28 1s magnetically coupled to the wet-side magoet 30 which is connected via
the shaft 25 to the blade 32. Thus, by varying the power supplied to the motor 26, the
driver 34 varics the amount and direction of fluid flow through the pumps 20. This

creates different effects as described 1n further detail below.
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100261 The communication unit 38a may be placed on the inside or outside of the dry-
side housing 22. The cornmunication untt 38a may be a wireless communication module,
such as a Wi-Fi module or a radio module. The communication unit 38a receives
information and operating data from a source. The operating data may be processed by a
microprocessor to control the pump 20. The microprocessor may be part of the
communication unit 38a, part of the driver 34, or a part of a separate, but clectrically
connecied circuit. For example, the microprocessor may relay commands to the driver
34. The communication unit 38a may commuunicate with other components in the habitat
10 and/or a bridge 68, as shown in Figure 4 and described in greater detail below, The
communication unit 38a may also communicate with a local user intertace. While the
communication unit 38a, the driver 34, and the motor 26 are depicted in Figure 2 as
separate units, they may be consolidated into a single unit or any combination or
variation thereof.

100621} As best shown in Figs. 1 and 3, a lighting unit 40 can be suspended or otherwise
mounted or posttioned above the habitat 18, The hghting unit 40 cludes a bousing 42
having a top 44 and a transparent botton 46, The mtertor of the housing 42 is shown
containing a plurality of light emitters 48 although only a single light cmitter may be
used. A suspension asscrubly 49 suspends the lighting unit 40 above the habitat 10, In
various exeraplary emabodiruents, the suspension assembly 49 may include supports,
brackets, posts, struts, legs, clips, or additional mechanical components which attach the
lighting unit 40 to a ceiling, wall, or to a component of the habitat 190, such as the side

walls 12, end walls 14, bottom 16, or top 18,
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100221 The light emitters 48 may be capable of emitting light in a variety of colors and at
vartous mtensttics. In an exemplary embodiment, the light emitters 48 may be light
eraitting diodes (LEDs), for exaruple organic or non~organmie LEDs, As best shown in
Figure 3, the light emitters 48 are connected to a driver 50 or other similar control circuit.
The driver 50 is connected to a power supply 52. A communication unit 38b may be
connected to the driver 50 as well as to various other components of the lighting unit 40.
The power supply 52 may be an AC source, such as a standard outlet, or a DC source,
such as a battery or solar power. In an exemplary embodiment, the power supply 52 and
the communication unit 38b are electrically connected to the driver 50, and the driver 50
18 clectrically connected to the light emitiers 48, While the communication unit 38b,
driver 50, and power supply 52 are depicted 1o Figure 3 as separate units, they may be
combined into a single unit or any combination or variation thereof.

10623} The driver 50 provides on/off capability and also adjusts the amount of power
supplied to cach light emitter 48 or 1o a group of Light emitters 48 so that the color and
intensity of the emitted light can be varied to create different effects. I the hight emitiers
to control the Light color output. In an exemplary embodiment, groups of light emitters
48 will have a range of wavelengths that s different or only slightly overlaps with other
groups of light emitters 48, For example, light emitters 48 may be separated into
different color groups of white, red, green, blue, and roval blue. The wavelength of the
tight emitters 48 of cach group may be varied to produce different shades and intensities
of each color. Each color group may be on a single channel, so that the light emitters 48

are group controlled by the driver 50 as opposed to individually controlled.
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100241 Figure 3 shows a single group of light emitters 48. Multiple groups, comprising
different amounts, sizes, and types of light emitters 48 may be contained in the housing
42. Each group of light emtters 48 may have a dedicated driver 50 or multiple groups of
fight emitters 48 may be controlled by a single driver 50.

16625} The communication unit 38b 1s similar to communication unit 38a described
above. The communication unit 38b may be a wireless communication module, such as a
Wi-Fi module, a radio module, or a combination of both, The communications units 3Ra,
38 is not necessarily wireless. The commmuumication unit 38b receives operating data. The
operating data may be processed by a microprocessor to control the lighting unit 40. The
microprocessor may be part of the communication unit 38b, part of the driver 50, or a
part of a separate, but electrically connected circuit. For example, the microprocessor
may relay commands to the driver 58, The communication unit 38b may also
commmunicate with other components of the habitat 10 and the bridge 68 as described in
greater detaid below. The received operating data may instruct the driver 50 to vary or
wmodify power supplied to the hight exmitters 48 to produce different lighting etfects.

Some of these effects are discussed in greater detail below, but it should be noted that a
wide varicty of lighting effects may be achieved.

10626} As depicted in Figure |, other components such as a filter 54 and a
heating/cooling unit 56 may be utilized with the habitat 10, Although not shown, each
component may contain a corresponding driver, power source, comimunication unit,
microprocessor, or any combination thereof. The filter 54 may be a mechanical,

cherical, or biological-type filter.  As with the pumps 20, more than one filter 54,
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heating/cooling unit 56, etc. may be used depending on the requirements of the habitat
10.

10627} Though not depicted in the Figures, various exemplary embodiments may utilize
sensors to monitor the habitat 10 and additional components for altering and controlling
the environment. Sensors may monitor, for example, temperature at specific points in the
habitat, including air and water temperature, water level, air and water flow, pH, salinity,
motsture level, and homudity, Sumilarly, components to alier and control the
environmental conditions properties, such as heaters, fans, pH adjusters, humidifiers, and
water changers or watering systems may be monitored and controlied. Other sensors and
components may be incorporated as will be understood by one of ordinary skill in the art,
10028} v an exemplary embodiment, a systern for integrating and controlling various
components associated with the habitat 10 s provided. Figure 4 depicts a schematic of
an exemplary system including a server 58, The server 58 may be a centralized server, or
it may be mformation stored across a network, or other devices. The server 58 includes a
database 60 for storing information related to a user, the habitat 10, and to different
components associated with that habitat 10, The server 58 may have software, such as a
computer program or a plurality of computer programs, for receiving, organizing, and
storing the mmformation related to the habitat 10, The server 58 also includes a
communication interface 62. The communication interface 62 is capable of
communicating with a user interface 66 and a bridge 68. In an exemplary embodiment,
commmunication between the communication interface 62 and the user interface 66 is
provided through the Internet 64, The user interface 66 may be a software program for

example a computer program, web application, web form, java application, mobile

10
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application, or other suitable program running on a computer, smait phone, remote, or
other suitable electronic device, Various applications and software associated with
individual devices for allowing the user to send and/or receive information and
commands to the server 58 via user interface 66 will be understood by one of ordinary
skill in the art upon viewing this disclosure. As shown in Figure 5, the user interface 66
may be separate from the server 58, for example stored on 4 user’s electronie device, The
user wnterface 66 may also be store, hosted, or otherwise associated with the server 58,
16629} In an exemplary embodiment the user interface 66 allows a user to convey and
receive various information relating to the habitat 10 and its components, as well as
provide operating data to the components of the habitat 10, A user inputs information
about the habitat 10, for example the shape of the habitat 10 as well as information
relating to the contents of the habitat 10, A user also inputs information relating to the
type and number of components associated with the habitat. For example, with the
habitat 10 shown in Figure 1, a user enters that there are four pumps 20, and specifies the
wdentification, location and type of cach purap 20, The user can also enter the type of
fHighting unit 40, filter 54, heating/cooling unit 56, and any other components. The
information about the habitat 10 and each component is entered into the user interface 66,
for example it may be typed mto a ficld or selected from a list or menu. The “aser” may
be the owner of the aguarium, a techmcian, or any other type of operator and 18 not
fimited to a specific or single person.

8028} After the specifications for the habitat 10 are established, the user enters
information relating to the control of the components. For example, the user can enter

inforration controlling the speed of individual pumps 20 to create different operational

It
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modes. Operational modes may be created by the user or may be selected from a
predeternuned list. The list may be generated automatically, for example by the server 58
or user interface 66, based ou the nuraber and type of coruponents entered nto the
system. Automatically generated operational modes may also be based on the specifics of
the habitat 10. Examples of operational modes that may be associated with an aqguatic
habitat include:

e {8031} Constant Speed Meode — Puraps 20 run continuously at a coustant speed

which can be set by the user;

e {0032} Nutrient Transport Mode (NTM) - A nmulti-phase program to promote
maximum health and nutrient export, as well as increased growth for corals which
alternates between a resonant standing wave and a surge effect to stir up and

export nutrients;

» [0033] Tidal Swell Mode (TSM) - Creaies a harmonic balance reminiscent of the
changing flow conditions that would be found in nature. Flow varies from side to

side, calm, and ends with a surge;

e {0034] Reef Crest Random Mode - Simulates the high-energy conditions of a
natural reef crest envivonment, for example by operating the pumps at a high or

moderate power and wave coniditions;

e {135} Lagoonal Random Maode - Simulates the gentler reef zone found ina

natural lagoon by operating the pumps at a lower power;

» {0036} Short Pulse Mede — Controls the pumps to allow for wave pulse timings
of two seconds or less, enabling the creation of FAST alternating flow throughout

the tank. This mode may be used to create a resonant standing wave;
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e {0037} Long Pulse Mede — Controls the pumps to allow for wave pulse timings
of two seconds and greater, enabling the creation of slow aliemating flow

throughout the tank;

e {({38] Feed Mode - Slows down pump to allow user or automatic device to feed

aquarium, The user can sclect the duration and speed for Feed Mode;

» {0039} Night Mede - Automatically reduce speed and operates continuously at
that speed for a period of time during the night. The user can select the duration
and speed for Night Mode, may include light settings tmitating various phases of

mooulight; and

e {(040] Battery Backap Mode ~ Wheu used with a battery backup accessory, the
pump 20 will switch to Battery Backup Mode in the event of a power outage and
will operate at a user set speed to maximize battery life,

180641] The user mtertace 66 allows a user to sclect different operational modes for
individual pumps 20, or a general operating mode {or the entive habitat 10. The user
interface 66 may also allow a user to select different operational modes for different
times. With the user interface 66, the user may enter commands instructing the lighting
unit 44 to provide different color and intensity of light over a certain time interval, for
example, to mimic a night-and-day cycle or to associate different highting effects with the
pump 20 operating modes described above, Utilizing a combination of these effects, a
user can establish a profile for the individual components or the habitat 10 as a whole
over a specific ime period, for example a day, week, month, or year., The programming
of coraponents may also include, but s not himited Lo, real titoe or prescheduled control
of various components inchuding: setting the feed mode speed of pumps, changing flow

modes of the pumps throughout the day; changing speeds of the pumps throughout the
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day; and turning on and off components throughout the day. Similarly, the user interface
66 can allow the user to enter commands controlling any other sensors or components
associated with the habitat 10,

188421 The information and commands entered into the user interface 66 are associated
with an individual user profile saved in the database 60. The mformation may be
organized or compiled by the server S8, for example through data mtegration techniques
for combining and orgamzing wultiple data sources, to be translated into differeut
operating data forms as required by the system and the components. The operating data
is then transmitted to a bridge 68 associated with the respective habitat 10, The bridge is
capable of connecting the network formed by the habitat components to the server 58,
The bridge 68 ray also be capable of performing protocol conversion of the data. The
data may be coded according to the individual component or components the data is
associated with. The operating data may be transmitted as singic packet. For example,
operating data associated with multiple components may be sent in a single fransmission
to the bridge 68, In various exemplary embodiments, the bridge 68 ray be configured to
recognize and sort operating data for each individual component and transmit the
appropriate data to the appropriate component. The bridge 68 may also transmit the
entire packet of operating data to all components, and the components may be configured
to determine which portion of the operating data to implement. In an aliernative
embodiment, the server 58 may transmit operating data associated with different
components in separate, individual transmissions. The bridge 68 may then pass the
operating data to the appropriate component, The bridge 68 may have various hardware

and software Lo perform the operations described herein,

14
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18043] Figure 4 shows the server 58 in communication with the user interface 66 and the
bridge 68 through an Iuternet conuection 64, It is to be understood that the server 58 may
be connected to multiple user interfaces 66 and multiple bridges 68 associated with
different habitats 10, The bridge 68 may be positioned at the habitat 10 or remote from
the habitat 10. As best shown in Figure 4, the bridge 68 is connected to the Internet 64
either wirelessly or through a hard line connection. The bridge 68 may have a housing
which includes a communication unit 38¢. The bridge 68 may also have a USB port to
connect to a computer for setup and firmware updating or restoring, though these
functions may also be performed through a wircless connection. Various other
components such as a power supply, display screen, indicators, Ethernet input, wireless
card, microprocessor, eic. may be associated with the bridge 68.

10044} In an exemplary embodiment, the bridge 68 has conirols, such as button,
switches, etc., for sct up, and an indicator, such as LEDs, a screen, etc., to allow a user to
monitor the bridge 68 or any associated component. A conumunication unit 38¢ allows
the bridge 68 to communicate with the comomunication units of the habitat components,
for examiple the commumnication unit 38a of the pumps 20 and the communication untt
38b of the lighting unit 40. In various exemplary embodiments, the bridge 68 may have
hardware and/or software to convert received data to be sent to the various components.
10045} [u an exemplary embodiment, upon connection to the server 38, the bridge 638 is
recognized based on an Internet Protocol (1P} address and a corresponding profile is
extracted from the database 60. The bridge 68 may also have a specific serial number or

other 1dentification which allows the server 38 to identify mdividual bridges 68 from one
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another. The bridge 68 may be in constant communication with the server 58, or it may
automatically connect periodically to check for updates or additional programming.
10046] As discussed above, the bridge 68 and individual components are connected via
communication units 38a-38¢. Commumication may be accomplished wirelessly, for
example through an RF module or Wi-Fi connection. In an exemplary embodiment, the
bridge 68 1s connected to the server 58 through a wireless connection and 1s connected to
the communication units 38a, 38b of the components via an RF module. The individual
components and the bridge 68 may have a button or other means of initiating a syncing
procedure where the communication units 38a-38¢ of the components search for and syne
with any other devices in range. Operating data is fransmitied tfrom the server 58 to the
bridge 68 which relays the operating data to the communication unit(s) 38a-38¢ of one or
more components as applicabie.

10047} The bridge 68 therefore passes information and, in this embodiment, does not
control the individual components, While the individual components may receive
information and commands from the server 38, the user interface 66, or a local device,
the operation of the individual components is left up to the hardware and software
contained in the individual component. The individual component receives and
implemmcnts the operating data to produce a change n the environment or provide a
monitoring operation. This allows the wdividual components to operate by receiving
operating data from the with the bridge 6& or on their own in the absence of the bridge
68. This eliminates the need for a centralized controller which receives the instructions

and operates each component.

16
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18048} In an cxemplary embodiment, the components together create a wireless mesh
network of devices. The components arc theretore capable of transmtting and receiving
information within the network as well as relaying mformation for other components, As
discussed above, each component has its own communication unit 38a, 38b and may
have its on microprocessor and internal memory. In an exemplary embodiment, the
components include a universal asynchronous receiver/transmiiter enabling them to
transiate data received {rom the bridge 68 or from other components,

16649} The devices may be capable of receiving operating data and operating accordingly
until new or updated operating data is recetved. For example a pump 20 may receive
operating data instructing it to operate at a certain speed and will operate at that speed
until instrucied otherwise. The compouents may also be able to store a set of operating
data containing operating information for a certain amount of time. In an exemplary
embodiment, the components are capable of storing commands for operating over an
hour, a day, a weck, a month, a year, or more. The commands remain stored on the
individual component untit modified. For example, the pump 20 may recelving operating
data instructing it to operate at a first speed between 7:00 any and 7:00 pm and operate at
a second speed between 7:01 pm and 6:59 am. The pump will then operate at these two
speeds cach day during the set time mtervals until new operating data is recerved.
Updated operating data may be sent to the components every day, week, wonth, etc. as
needed, enabling the components to automatically operate in a different pattern over a set
period of time. In another example, a lighting unit 40 may contain a monthly set of
instructions allowing the lighting unit 40 to not only operate on a night and day cycle, but

to vary the night cycle in phase with a typical lunar phase. The day and night periods over

[u—
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a certain time span may aiso be varied to allow for an adjustment in the amount of
daylight corresponding to a cortain tirae and region. These features and capabilitics allow
the habitat 10 to operate in a more realistic manner. In order to follow the appropriate
time cycles, the lighting unit 40, as well as the other components may contain timing
units {not shown), for example a timing circuit or simtlar device.

100650] The bridge 68 may be provided with internal memory for storing received
operating data. The stored operating data may be the most recent or updated operating
data recetved from the server 58 or those input by a user. The bridge 68 may also be
capable of storing operating data for a sct amount of time, for cxample a day, week,
month, or year. The stored operating data may then be relayed to the components at
specific intervals, 1o an exemplary embodiment, the bridge 68 may have more data
points for storing operating data than the components. This enables the components to
operate as desired over a time interval greater than they would be individually capable if
communication 18 lost with the server 58 or updates are not provided by a user. For
example, the components may contain data points suitable for retaining operating data
representing a day of operation and the bridge 68 may contain data points suitable for
retaining operating data representing a month of operating instructions.

19651} Individual components, for example the ighting unit 40, and the bridge 68 may be
provided with an input panel (vot shown) allowing the user to directly 1nput operating
data to each component. For example the input panel may contain associated switches
such as capacitive sensing devices, pressure sensing devices, processors, piezoelectric
devices, or any combination thereof. The input panel may also relay information to the

user, fur example through LED lights or panels. The electrical components may vary

18
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depending on the functions of the input panel. In various exemplary embodiments,
piczoelectric devices may be associated with the input panel and configured to emit
vibrations to alert the user that a button has been pressed, that there 1s an ervor 1o the
programming input, and/or to communicate any number of instructions or status
information to a user.

100521 The mput panel may also be programined so that different gestures or
combinations of activated buttous select a specific operating mode or perform a certain
set of instructions. (Gestures may include swiping a finger across all or a limited number
of buttons on the input panel in a single direction or in any combination of directions.
For example, the input pancl may include capacitive sensors and be programmed so that
when a user swipes a finger across the 1uput panel from left to night the pumps 20 and
the lighting unit 40 go into a certain operational mode, such as sunrise mode.

{0053} Individual components and the bridge 68 may also connect directly to a local
device 70, which allows the user to mteract with the bridge 68 without going through the
server unit SR, The local device 70 may be capable of accessing or running software
similar or identical to the user interface 66 or it may be a designated electronic device
such as a remote control. The local device 70 may connect to the individual components
and the bridge 68 through a USB connection. The local device 70 may include any one
or corubination of the following features: a control to adjust or set different settings 1o
gach operation mode; a control to select different operational modes; indicators, such as a
screen or LED indicator lights, to signal different modes, speeds, time, etc.; a control to
sclect different options in certain configuration modes assoctated with a component; a

power switch; a control dial used to select different options and to change levels, such as
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pump speed or light intensity; a wireless signal strength or connection indicator; a cable
mterface for connecting directly to the bridge 68; a power input; and a battery backup
input.

100541 The local device 70 may be configured to connect and/or communicate with any
of the components of the habitat 10 as well as the bridge 68. In an exemplary
erbodiment, a single local device 70 includes the required hardware and software 1o
communtcate with the bridge 68, the pamps 20, the lighting unit 40, as well as any other
components utilized for the habitat 10. For example, the local device 70 is capable of
recognizing specific components, and providing different options to the user for
controlling the corponents. Any changes or updates provided by the user through the
focal device 70 may be transmitted back to the server S8, for exarple via the bridge 68,
and stored in the user’s profile in the database 6.

[0055] Firmware associated with the bridge 6% and other components may be updated
automatically without action on part of the user. For example, the server 58 may transmut
update information to the bridge 68 which dowunloads the wnformation and sends it to the
components, such as the pumps 20, as required.

10056 As discussed above, various components or dedicated sensors may monitor the
habitat 10, Information from the sensors, as well as operating information for individual
components may be relayed back to the bridge 68. The bridge 68 way then transmit this
information to the user, sither through the server 58, directly to the user interface 66, the
local device, or any combination thercof. In an cxemplary embodiment, the bridge 68 is

configured to organize and compile the received data, for example through data
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integration methods. This enables a user to monitor the settings and operating status of
components and the habitat 10 remotely at any time.

16337} After data is transmitied to the server 58, the server 58 may organize and store
information related to each habitat 10 in a historical collection as part of the database 60.
The information may be updated regularly at a set interval or an interval determined by
the user. Historical data may be comapiled into a graphic representation, such as a graph
or chart, based on the mdividual components or the system as a whole. The historical
data may be used to identify inefficiencies or a possible fatlure of components.

18038] Based on the information received from the habitat 10, a user may make
adjustrents as needed, These adjustracnts may be made locally on the component or
remotely, through the server 58 or the bridge 68, For exaruple, if the temperature of the
habttat 10 becomes too high, a user may select to turn off the lighting unit 40 or to tum
ont a fan. Additionally, if power s lost to the bridge 68 or any of the other components,
an alert may be triggered and sent to the user. A power failure may be determined, for
example, by disraption of communication between the server 38 and the bridge 68, The
alert may be sent to the user via email, text message, phone call, or other form of personal
or electronic communication.

10659 A user may also establish normal operating parameters in a4 respective profile
stored in the database 60. The monitoring information may then be received by the
server 58 and compared to values or a range of values established by the user. fthe
server 58 determines that the received monitoring information is outside of the set
parameters, i sends comumands to the related component via the bridge 68 causing the

component to make a desired adjustment in the envivonment. For example, if utilized
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with a green house habitat, the monitoring information may include temperature,
hurmidity, and soil moisture level, If the soil moisture drops below a certain rate, the
server 58 may transmit operating data (o the bridge 68 (o be passed to an antomatic
watering systeny, such as a drip hose or sprinklers. Upon receiving the instructions, the
watcring system turns on for a certain period of time.

100601 While the bridge 68 1s discussed s a separate untt, in various exemplary
embodiments the bridge 68 may be incorporated into any of the componenis. For
example, the pump communication unit 38a of one of the pumps 20 may contain the
necessary hardware and/or software components to transmit operating instruction to other
pumps 20 and receive related montioring information, such as flow rate, and transmit this
information back to the server 58, Sumilarly, a light cornmunication unit 38b may actas a
bridge 68 for other lighting units 46, This may be useful for large habitats 10 employing
a large number of components or for a single bridge 68 being used to control multiple
habitats 10,

18061] A sumilar vet alternative setup may also be siihized i connection with an
individual bridge 68. As best shown in the alternative embodiment of Figure 5, a bridge
68 may send operating data to a main pump 20a. The main pump 20a may then provide
operating instructions to dependent pumps 20b, 20¢. Pumps 202-20¢ may be the same as
pumps 20, For example, the bridge 68 may send a comrnunication to the main pump 20a
instructing it to operate at 83% power, which may be based on a particular operating
mode or a desired user preference as discussed above. The bridge 68 may send
commands for the additional dependent pumps 20b, 20¢ which are communicated by the

wain purp 20a to the dependent pumps 20b, 20c. 1o an exemplary embodiment, the

3%
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bridge 68 may be connected to the main pumyp 20a through a WiF1 connection and the
dependent pumps 20b, 20¢ may be connected to the main purap 20a through an RF
module connection. Alternatively, the bridge may be connected to the main pump 20a
through an RF module and the main pump 20a 1s separately connected to the dependent
pumps 20b, 20c, though other forms of connections may also be used. Additionally, the
bridge 68a may send operating parameters for the main pump 20a only. The dependent
puraps 20b, 20c may monitor or be in communication with the main pump 20a, and base
their operating parameters off those of the main pump 20a. For example, the dependent
pumps 20b, 20c may determine that the main pump 20a is operating at 80% power and in
turn operate at 80% power or some proportion thereof, depending on the configuration of
the dependent puraps 20b, 20¢. Sumilarly, the dependent pumps 20b, 20¢ may be able to
determine that the main pump 208 is operating under a specific mode, and adjust their
operating parameters in connection with this mode. Though pumps 20 are discussed, the
same sctup can be used for any type of component. Any number of component groups
may be established and the method of countrolling cach compounent or cach group varied,
Accordingly, any variety of the controlling methods and any combination of such
methods may be utilized to create a diversely customizable habitat 10,

(80627 The foregoing detatled description of the certain exemplary embodiments has
been provided for the purpose of explaining the principles of the invention and ils
practical application, thereby enabling others skilled in the art to understand the invention
for various embodiments and with various modifications as arc suited to the particular
use contemplated.  Any exemplary embodiments or other features described herein may

be combined with any other exemplary embodimentis, or features described hereim

]
G2
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without limit to the manner and type of combination. This description is not necessarily
mtended to be exhaustive or to Hmit the invention to the precise embodiments disclosed.
Additional embodiments are possible and are intended o be encompassed within this

specification and the scope of the appended claims. The specification describes specific

examples to accomplish a more general goal that may be accomplished in another way.
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What is Claimed:

1. A system for controlling a habitat comprising:

a server comprising a database containing information associated with a
habitat component and a communication interface {or fransmutting operating data
for the habitat compounent;

a bridge having a first communication unit configured to communicate
with the server communication interface and transmit the operating data received
from the server to the habitat component;

a habitat component having a second communication unit for receiving

operating data from the bridge.

The system of claim 1, further comprising a user nterface and wherein the server

[

1s configured 1o receive information transmitted from the user mterface.

3. The system of claims 1 or 2, wherein the habitat component comprises a
microprocessor for processing the operating data received {from the bridge to

produce an cutput to control the operation of the habitat component.

4, The system of any of claims {-3, wherein the habitat component comprises

internal memory configured to store the operating data.

5. The system of claim 4, wherein the habitat component is capable of storing

operating data relating to a day’s operation.

B2
W
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6.

8.

10,

it

The system of any one of claims claim 1-5, wherein the bridge comprises internal

memory configured to store the operating data.

The system of any one of claims 1-6, further comprising a second habitat
component comprising a third communication unit contigured to receive the
operating data from the bridge and a microprocessor for processing the operating
data received from the bridge to produce an output to control the operation of the

second habitat component.

The system of any one of claius 1-7, further comprising a mowtoring component

comprising a fourth communication unit configured to transmit information to the

bridge.

The system of any one of claims 1-8, wherein the habutat component is one of a

pump, lighting unit, heater, or filter.

The system of any one of claims 1-9, wherein the habiiat is an aguatic habitat.

The system of any one of claims 1-10, further comprising a local device for

transmitting operating data to the bridge.

. The system of any one of claims 1-11, wherein the first and second

conuanication units comprise a Wiki connection.

26
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16.

. The system of any one of claims 1-12, wherein the first and second

conuanication units comprise 8 RF module.

. The system of any one of claims 1-6 or 10-13, wherein the habitat componentis a

tirst habitat component and the system further comprises a second habitat
coraponent comprising a third communication unit configured to receive

operating data from the first habitat component.

5. The system of claims 7 or 14, wherein the bridge, the first habitat component, and

the second habitat component form a wircless mesh network.

A method of controliing an aquatic habitat comprising:

inputting environmental information associated with a habitat to a user
interface:;

transmiiting the environmental information from the user interface to a
SETVET;

preparing operating data related to a first component and a second
component associated with the habitat;

transmitting the operating data related to the first and second components
from the server to a bridge associated with the habitat;

transmitting the operating data related to the first component from the
bridge to the first component; and

transmiiting the operating data related to the second component from the

bridge to the second component.

3]
~1
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i8.

19

. The method of claim 16, wherein said inputiing environtuental information

comprises a user selecting a desired operating mode.

The method of claims 16 or 17, wherein the environmental information relates to

a change m the environruent of the habitat at a specific time.

The method of claim 16, wherein said inputting environmental information
cOMprises a user entering mformation relating to components associated with the

habitat,

. The method of claim 19, further comprising automatically generating operating

modes based on the wput environmental information.

. The method of any onc of claims 16-20, wherein the {irst and second components

are configured to process the operating data received from the bridge and produce
an output to control the operation of the first and second components,

respectively,

. The wethod of any oue of claims 16-21, {further corprising moutoring fadividual

components of the aquatic habitat and transmitting data relating to the operation

of the individual components to the server,
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23. The method of claim any one of claims 16-22, further comprising storing

operating data in the bridge.

24. The method of any one of claims 16-23, wherein the bridge, the first component,

and the second component are organized into a mesh network,

. The wethod of any one of claims 16-23, wherein the {first component is a lighting

"]
Wh

unit and the operating data related to the first component includes instructions fo

operate on a day and night cycle.



