10

15

20

25

30

increase in the cost of C02. Therefore, the various embodiments of the present invention
dynamically change the inputs to the environment based on the price of power and CO2 to
determine an optimal cost strategy.

In yet other embodiments, the present invention may include renewable energy as
inputs. As the outputs of various types of renewable energy are variable, and hence, not
predictable, the various embodiments of the present invention may be applied to adjust
inputs to the controlled environments to address the change in these renewable energy
sources.

The at least one memory and the computer program code may be further
configured to, with the at least one processor, cause the apparatus to access third party
input information via a bi-directional communication link to a third party website. For
example, in response to rate information from a power company website, the apparatus, in
the adjusting step, may send a signal to an electrical interface to schedule a light source to
be inactive during certain times of the day as to take advantage of an incentive offered by
the power company or to only use electricity during lower rate time periods. Also, the
apparatus may send a signal to a valve interface to schedule water usage for the controlled
environment for certain times. The apparatus in this and other embodiments may
comprise a controller or any other device capable of controlling one or more inputs in the
controlled farming environment.

According to an aspect of the present invention, a system for optimizing plant

growth in a controlled environment, said svstem comprising: a controller. wherein said

controller has a bidirectional communication link to the internet: a water valve, wherein

said water valve is remotely activated and counled to a water source: a water valve

interface providing a communication link between said water valve and said controller;

one or more Heht sources: and. an electrical interface operably linked between said one or

more light sources and said controller: wherein said controller is configured to receive

power rate information from a power company website via said bidirectional

communication linle

According to another aspect of the present invention, a svstem for optimizing plant

crowth in a controlled environment, said svstem comuprising: a controller. wherein said

controller has a bidirectional communication link to the internet: a water valve, wherein

said water valve is remotely activated and counled to a water source: a water valve

interface providing a communication link between said water valve and said controller;

one or more light sources: and, an electrical interface operably linked between said one or
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more light sources and said controller: wherein said controller is configured to receive

water rate information from a water company website via said bidirectional

commnrunication link.

According to another aspect of the present invention, a method of optimizing plant

growth for a plurality of plants in a controlled environment, the method comprising:

determining nutrition mformation for one or more plants: determining rate information for

one or more inputs to the controlled environment; ascertaining current levels of inputs to

the controlled environment: and. adiusting the inputs to the controlled environment based

on the nuirition information and current levels of inputs.

According to another aspect of the present invention, an apparatus for optimizing

plant growth in a controlled environment, the apparatus comprising: at least one processor;

and at least one memory includine computer program code, the at least one memory and

the computer program code configured to, with the at least one processor, cause the

apnaratus at least fo: determine nutrition information for one or more plants from a

network location accessible via the Internet: ascertain current levels of inputs in the

controlled environment: and. adjust the inputs to the controlled environment based on the

nutrition information and current levels of inputs.

According to another aspect of the present invention, an apparatus for optimizing

plant growth In a controlled environment, the apparatus comprising: at least one processor;

and at least one memory including computer program code. the at least one memory and

the commputer program code confivured to, with the at least one processor, cause the

apparatus at least to; determine nutrition information for one or more plants; ascertain

current levels of inputs in the controlled environment: and. adiust the inputs to the

controlled environment based on the nutrition information and current levels of inpuis:

wherein the at least one memory and the computer proeram code are further confisured 1o,

with the at least one processor, cause the apparatus to access third party input information

via a bi-directional communication link to a third party website.

According to another aspect of the present invention, an apparatus for optimizing

plant growth in a controlled environment, the apparatus comprising: at least one processor;

and at least one memory including computer program code, the at least one memory and

the computer program code configured to, with the at least one processor, cause the

apparatus at least to: determine nutrition information for one or more plants; ascertain

current levels of tnputs in the controlled environment: and, adiust the mputs to the

controlled environment based on the nutrition information and current levels of inputs:

3a
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wherein the at least one memory and the computer program code are further configured to,

with the at least one processor, cause the apparatus, to determine electrical rate

information and to send a signal to an electrical interface to schedule a light source to be

inactive during certain times of the day to take advantage of lower electrical rates or

meentives from an electric pOwWer Company.

According to another aspect of the present invention, an apparatus Tor optimizing

plant erowth in a confrolled environment, the apparatus comprising: at least one processor:

and at least one memory including computer program code, the at least one memory and

the computer program code configured to, with the at least one processor, cause the

apparatus at least to: determine nutrition information for one or more plants; ascertain

current levels of inputs in the controlled environment: and. adiust the inputs to the

controlled environment based on the nutrition information and current levels of inputs;

wherein current levels of inputs mav comuprise levels of one or more renewable energ

sourees,

According to another aspect of the present invention, a system for optimizing plant

srowth in a controlled environment, said svstem comprising: a coniroller, wherein said

controller has a bidirectional communication hink to the mmternet; g water valve, wherein

said water valve is remotelv activated and coupled o a water source: a water valve

interface providing a communication link between said water valve and said controller;

one or more light sources: and, an electrical interface onerably linked between said one or

more light sources and said controller: wherein said controller is configured to schedule

operation of said one or more light sources based at least in part on a level of carbon

dioxide present in the controlled environment.

According to another aspect of the present invention, a system Tor opltimizine plant

srowth in a conirolled environment, said svstem comprising: a controller, wherein said

controller has a bidirectional communication link to the internet: a water valve, wherein

said water valve is remotely activated and coupled to a water source; a water valve

interface providing a communication link between said water valve and said controller;

one or more lieht sources: and. an electrical interface operably linked between said one or

more leht sources and said controller: wherein said controller is confivured to adjust

inputs 1o the controlled environment based on the availability of energy from renewable

CHCTEY SOUrces,
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BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

Having thus described embodiments of the invention in general terms, reference
will now be made to the accompanying drawings, which are not necessarily drawn to
scale, and wherein:

Figure 1 illustrates the system according to various embodiments of the present
invention.

Figure 2 further illustrates a system according to an embodiment of the present
invention.

Figure 3 illustrates the controller according to an embodiment of the present
invention.

Figure 4 is a flow diagram illustrating the steps of a method in accordance with an

embodiment of the present invention.

3¢




THAT WHICH IS CLAIMED:

1 A et . b < e sewthoan o o conila A R NI L2 Lmosiratarn
e £ x.)'u LW 35 o S oL f LATEL 3 b X LA & LXK Y TR hY X SRR X Y 54 a i
2 law i 1o o -~ 1 e \ 4
[~ FEELR EY Y kY 1. X TRE L vy + ¥ 1Y I 3 KRAK FE Ly AN
wernet
v alss oo Y TS ol ey ratesel oo 5 T e xprodone G e
Y 3. X kY EN ui 3T «
‘nt X " EnY 3 " . {‘ - I o - }
53 TINY iJL £y ALY E¥ Y X F Y A E5 4 5
. lacterant o 5 y St o ~ ladd v 1
3. ERTS RS (%3 Y £ [ [ L . TINTX 35S RS
- ] ¢
| oot i "o x e P ke Timds £ ho olanteioal o N
K 1123 E3 k3 TE B3 EY AN - BE 3 e Lwd
< oo low
. - ¥ . i

21. The-syster-of- Claim1-A system for optimizing plant growth in a controlled
environment, said system comprising:
a controller, wherein said controller has a bidirectional communication ink to the

infernet;
a water valve, wherein said water valve is remotely activated and coupled to a

water source.

a water valve interface providing g communication link between said water valve
and said controller;

one or more leht sources: and,

an electrical interface operablv linked between said one or more leht sources and
said controller;

wherein the-gaid controller is configured to receive power rate information from a
power company website via the-said bidirectional communication link.

32. Fhe-system-of-ClairatA system for optimizing plant growth in a controlled
environment, said system comprising:
a controller. wherein said controller has a bidirectional communication hink to the

internet;

a water valve, wherein said water valve is remotely activated and coupled o a

water source:;

a water valve interface providing a communication link between said water valve
and said controller;

one or more light sources: and,

an electrical interface operably linked between said one or more licht sources and

wherein the-gaid controller is configured to receive water rate information from a
water company website via the-said bidirectional communication link.
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63, A method of optimizing plant growth for a plurality of plants in a controlled
environment, the method comprising:

determining nutrition information for one or more plants;

determining rate information for one or more inputs #+-t0 the controlled
environment;

ascertaining current levels of inputs #-to the controlled environment; and,

adjusting the inputs to the controlled environment based on the nutrition
information and current levels of inputs.

G4, The method of Claim &3, wherein the step of determining rate information further
comprises accessing third party input information via a bi-directional communication link to a
third party website.

| 85. The method of Claim 74, wherein the third party input information comprises electrical
rate information.

96.  The method of Claim 85, wherein the third party website comprises a power company
website.

197.  The method of Claim 63, wherein the step of determining nutrition information
comprises accessing a nutrition information database via a communication link.

. 8. The method of Claim 63, wherein the step of determining-a nutrition information
| comprises receiving a light requirement for the one or more plants.

129, The method of Claim 63, wherein the step of determining nutrition information
| comprises receiving a water requirement for the pharality-ofone or more plants.

1210. The method of Claim 63, wherein the step of adjusting comprises scheduling a light
source to be inactive during certain times of the day.

. 411, The method of Claim 63, wherein the step of adjusting comprises waepag-opening or

. closing a water valve to provide a predetermined amount of water to the plaralit-ef-one or more
plants during a predetermined time.

13



4+512. An apparatus for optimizing plant growth in a controlled environment, the apparatus
comprising:

at least one processor; and

at least one memory including computer program code, the at least one memory
and the computer program code configured to, with the at least one processor, cause the
apparatus at least to:

determine nutrition information for one or more plants from a network location
accessible via the Internet:

ascertain current levels of inputs in the controlled environment; and,

adjust the inputs to the controlled environment based on the nutrition information
and current levels of inputs.

+613. Theapparatus-of-Clatm-15;An apparatus for optimizing plant growth in a controlled
environment, the apparafus comprising:

at least one processor; and

at least one memory including computer program code, the at least one memory
and the computer program code configured to, with the at least one processor, cause the
apparatus al least to:

determine nutrition information for one or more nlants;

ascertain current levels of inputs in the controlled environment: and,

adiusgt the inputs to the controlled environment based on the nutrition mformation
and current levels of inputs:

wherein the at least one memory and the computer program code are further
configured to, with the at least one processor, cause the apparatus to access third party input
information via a bi-directional communication link to a third party website.

+714. Fhe-apparatus-of-Claim-15-An apparatus for optimizing plant growth in a controlled
environment, the apparatug comprising

at least one processor: and

at least one memory including computer program code, the at least one memory
and the computer program code configured to, with the at least one processor, cause the
apparatus at least to;

determine nutrition mformation for one or more plants:

ascertain current levels of inputs in the controlled environment: and

adijust the inputs to the controlled environment based on the nutrition imformation
and current levels of inputs;

wherein the at least one memory and the computer program code are further
configured to, with the at least one processor, cause the apparatus, #sthe-adiustingstep-10
determine electrical rate information and to send a signal to an electrical mterface to schedule a
light source to be inactive during certain times of the day to take advantage of lower electrical

rates or incentives from an electric power company.

1815. The apparatus of Claim 1512, wherein the at least one memory and the computer
program code are further configured to, with the at least one processor, cause the apparatus, in

14



the adjusting step, to send a signal to an valve interface to schedule a water valve to be inactive
during certain times of the day.
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2016, The-apparatus-of- Claim-15;-An apparatus for optimizing plant growth in a controlled

environment, the apparatus comprising;

at least one processor: and

at least one memory including computer program code, the at least one memory
and the computer program code confioured to, with the at least one processor, cause the
apparatus at least to:

determine nutrition information for one or more plants:

ascertain current levels of inputs 1o the controlled environment; and,

adiust the inpuis to the controlled environment based on the nutrition information
and current levels of inpuis;

wherein current levels of inputs may comprise levels of one or more renewable
energy sources.

17, A system for optimizing nlant erowth in a controlled environment, said svstem
comprising:

a controller. wherein said controller has a bidirectional communication link to the

internet;
a water valve. wherein said water valve is remotelv activated and counled to a

water source:

a water valve interface providing a communication link between said water valve
and said controller;

one or more light sources; and,

an electrical mterface operably linked between said one or more light sources and
said controller;

wherein said controller is configured to scheduls operation of said one or more
light sources based at least in part on a level of carbon dioxide present in the controlled

18, A system for optimizing plant erowth in a controlled environment. said svstem

a controller. wherein said controller has a bidirectional communication link o the

internet;
a water valve, wherein sad water valve 1s remotely activated and coupled to o

water source;

a water valve interface providing a communication link between said water valve
and said controller;
one or more light sources: and,
‘ an electrical interface operably linked between said one or more light sources and
said controller;
wherein said coniroller is configured to adjust inpuis to the controlled
environment based on the availability of energy from renewable enersy sources.
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