
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 C02 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 system 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 light sources: and, an electrical interface operafa.lv 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 link. 

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

growth in a controlled environment, said system 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 com.mun.icat.toii 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 controller is configured to receive 

water rate information from a water company website via said bidirectional 

communi cat! on 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 information 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, adjusting 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 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. 

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 inputs in the controlled environment; and, adjust the inputs to the 

controlled environment based on the nutrition information 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. 

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 inputs in. the controlled environment; and, ad just the inputs to the 

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

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

incentives from an electric power company. 

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 inputs In the controlled environment: and, adjust the inputs to the 

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

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

sources. 

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

growth in a controlled, environment, said system 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 light sources; and, an electrical interface operably 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 for optimizing plant 

growth in a. controlled environment, said system 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 light sources: and, an electrical interface operably linked between said one or 

more light sources and said controller; wherein said controller is configured to adjust 

inputs to the controlled environment based on the availability of energy from, renewable 

energy 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: 

5 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 

10 invention. 

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

embodiment of the present invention. 
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THAT WHICH IS CLAIMED: 

rolpiry* f'ryf rtyvfi m s >y •> fx rrrf\it/ if-t Tfi n f* \ 1 f.xd a. T% x /i -vyA fi y*-V£* t~, i~ f <o> otitifflm y jCvfa I'vii vT | /O ± i i i /..nxr^ pTIXCxr:griOvw til Xli u XsxsxxVX O'AjrVvjr^AXvXX'vOAXXivAlXj vw'iJ:'! 

o . c\s* , ~si r"|". ti .cyo-srl. •frv/'x 11 <?>•<-» o 1-^ 1 rl -s -** 1 rv <Ctin3^2fH i.i.M/' Q|;Qt-t 1 i.yil'' i./~\ r o. vvnTruiivxr VY xtxTi TO iTD'oji vivvtr/i. iiTvTxTvrTituj ct". O'rvii T^vTi.vrrixc! w"C~x IXTTTWX.O"OTI cr^iTi^xrf^ Ft »rri.'<» 

ti t/va1tr<at "*"w 1A <r.\f ^ t ii r\ % <-•! yqU >a to rv.vi-v~> T -~ rs ,-i f t •; / «"sf /-t/1 .orl -f/t. ft urnfa-e c.fti try* ;,>• 
~£X >~CCI vw* TrFiVi"vl.tI' iSCOXT vuXv vTJTvi'i iv i. J;'avtl'V CiTwO- "ctiTLi w v/''Ct|.Tl"0\.}: C\7 <X'"''VT"UX"C"X av'tiivw, 

o ?••t 11 y^v •» n-jcarlfi /"• -nfAi ;j-8 r11 <-* /v r> r> /"•- r» < -it > 8 -i-± -s /->o -f s *«< 1-i t-s 1r l-t-An-i -fin z'a. •* re, 1 ;/->. j rt /> /-y s-t + i^rx 11 /r»-y»* 
ZZv tt* v v irnX7rravw £./«. \J v .svii.iAgj U. V V> s.£A£i..&t4i..i.A VUU'VHI in.iiv i.i v>ii. i ti.iCVaiTv CO t4^.AJiXTi OXT&TT 

/'i i-v <;»! g/»f ;'t f> <-> I >-« /"•>» t %*r\ a 11 rf-\ ot-iiMi yt •fl-* ,ct 1 Q^frl c« o I ?y/"»£a. t <•-. )>/vi iftl 1~r\ AWQ r\ ;• 1 > < \]-<f 
TinvlX^cilvul Kj U; s vTXrwlwTTFTIT^ vlv^ti IvXIT^jv iii'C^ I'LT'v-v/ wj.Tr'E^I tv "WiC'vi Il"iV?T'w,,"ri"^TiT 

t nt/agn £ IAIXCTTJA 

trl/LIi w\3u">s tlUCl. 
Q-f^ I-IIJ 

t~t <-% /4 !• f-» £\ /-!• rtwtf fv'l 1 Kb-*" 

rfiwuiuwui intviiuvv UJU v iuiiiw, « vv/iiLriiUiilvativ?rrTjITK I"£. x.s'li"i tiiv'" vi^vtiouiii Uv 

2L fte-sv&tefi^>f1€lam^ system for optimizing plant growth in a. controlled 
environment, said system 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, couplet! to a 
water source: 

a water valve interface providing a. com.mimica.tion link between said water valve 
and said controller: 

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

said eontrollgr; 
wherein tfee-said controller is configured to receive power rate information from a 

power company website via tfee-said bidirectional communication link. 

3-2. :l%e-6vstefH-^€4ai-H3-4i:A system for optimizing plant growth, in a. controlled 
environment, said system comprising: 

a eontrollgr, wherein said coiitroller 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 light sources; and. 
an electrical interface operablv linked between said, one or more light sources and 

said controller; 
wherein the-said controller is configured to receive water rate information from a 

water company website via fee-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 «~to the controlled 

environment; 
ascertaining current levels of inputs m-to the controlled environment; and, 
adjusting the inputs to the controlled environment based on the nutrition 

information and current levels of inputs. 

34. The method of Claim 63, wherein the step of determining rate information further 
comprises accessing third party input information via a bi-directional communication linlc 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 £5, wherein the third party website comprises a power company 
website. 

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

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

439. The method of Claim S3, wherein the step of determining nutrition information 
comprises receiving a water requirement for the ptoat&y-ef-one or more plants. 

43-10. The method of Claim 63, wherein the step of adjusting comprises scheduling a light 
source to be inactive during certain times of the day. 

1411. The method of Claim 63, wherein the step of adjusting comprises varying opening or 
closing a water valve to provide a predetermined amount of water to the pfamtitv-ef-one or more 
plants during a predetermined time. 
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Ml 2. 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.. x^|3|3dil\it&iS 0i CLlcHri" a44?Aa 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 inputs in the controlled, environment; and, 
adjust the, inputs to the controlled environment based, on the nutrition, information 

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. 

-1-714. Tfee--3f»a»te^^ 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 inputs in. the controlled environment; and, 
adjust the inputs to the controlled environment based on the nutrition information 

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 
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 incentives from an electric power company. 

4-8-15. The apparatus of Claim 4-512, 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. 

1.0. 'Tit l""* 1 »-t t I ii: iln ii i \*\ us <\ fypfi f't •; <;;• f-jAfW-tfif af r< /~»f-1 TT: u uT;civT \.:<i i ZK W iivrvi'ti « c-x.su ITXXFXTVX; 

301.6. ftfc^B.pa:FatHS-e-l-€fei.-m~t-§T-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 iii.foiniati.oii for one or more plants: 
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: 
wherein current levels of inputs may comprise levels of one or more renewable 

energy sources. 

17. A system for optimizing plant growth in. a controlled, environment, said system. 
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 light sources: and. 
an. electrical interface operablv 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. 

18. A system, for optimizing plant growth in a controlled environment, said, system 
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 light sources; and. 
an electrical interface operablv linked between said one or more light sources and 

! said controller; 
| wherein, said controller is configured to adjust inputs to the controlled 

I environment based on the availability of energy from, renewable energy sources. 
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