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Modular plant cultivation and storage systems are disclosed
herein. Such systems may enable individuals to grow, or
obtain managed growth of, various plants, such as flowers,
trees, fruits and vegetables, herbs, fungi, medicinal plants
(e.g., marijuana, where legally permitted), etc. The modular
plant cultivation and storage system may be a professionally
equipped and staffed cultivation center where individuals
can bring seeds and/or seedlings to grow and be serviced,
monitored, and stored for a fee. Such modular plant culti-
vation and storage systems provide a safe, effective method
to produce a high quality, high quantity plant products with
additional services that can test and produce other products
from the initial crop.

18 Claims, 17 Drawing Sheets




US 11,252,878 B2

Page 2
(56) References Cited
U.S. PATENT DOCUMENTS
2013/0006401 Al* 1/2013 Shan ................ HOSB 45/20
700/90
2014/0026474 Al* 1/2014 Kulas ......cccceeennne A01G 9/16
47/1.7
2014/0144078 Al* 5/2014 Gonyer .............. A01G 31/02
47/62 A
2015/0068122 Al 3/2015 Juncal et al.
2015/0305259 Al* 10/2015 Galassi .......ccccee. A01G 31/02
47/62 R
2016/0183477 Al* 6/2016 Kao ......ccccoeeenne A01G 31/02
700/299
2016/0198652 Al* 7/2016 Yano ............... A01G 31/02
47/62 R
2016/0227719 Al 8/2016 Orff
2017/0024689 Al 1/2017 Dufour et al.
2017/0286965 Al  10/2017 Erwin et al.
2018/0054985 ALl* 3/2018 Li .ccovvvvvrninccannnn F21v 21/22
2018/0116025 A1* 4/2018 HOS5B 47/185
2019/0189290 Al 6/2019
2019/0200542 Al* 7/2019 A01G 7/045

* cited by examiner




U.S. Patent

100

N

Feb. 22, 2022 Sheet 1 of 17

112

/

FIG. 1

110

/ 114

US 11,252,878 B2

/

Y
N
(e

132

116

l__\.
[€%)
(o}
/

o
(-

s
o
-

NN
oy}
L}

e
~J
-

RN
0
[




U.S. Patent

200

N

Feb. 22, 2022

220

/

Sheet 2 of 17

FIG. 2

210

/

US 11,252,878 B2

s




U.S. Patent Feb. 22, 2022 Sheet 3 of 17 US 11,252,878 B2

o FIG. 3A

310 350 320 340 330

7 y 350
%r mmmmmm __/ o /,,_ _ / mmmmmm ; / “a\

| L | %i

| ;

! | \

B oo s n | oons i o o s o oo i s oo s i ooy i \

S § 360

| ;

* s

| |

Biimnin  ciomnins  oimonin  wnninn  ionsin  mnmnns  cosinn  smensls  dnnimnn mesies e wsiens  mnsin  wniene Gonsinn simns  desiein mnnine  Awinnn sl

oo o o o e v v o omm omww o omwmomm o ommm oewm oo g

% %

| i

* §

Broooe  wooni  oosee sooond oot o0 sote 0000t 00000 G000 00000 Dotel 00000 o000r 00000 000001 10000 00000 00000 000000

oo e v e e e g e e e e e omemw wewmomewowenowe ;

! §

' s

| |

Bvwvenw  wwewen  covews  weswer  owewe  wewews  cwewes  ewewws  cowwes  weewes  wovews  wewess owewws  eswewe wewew  wwewes <oweww  wewwss  owweve  vewesws

MM-.,.,_
T 372
-
\—.‘\\
370




U.S. Patent Feb. 22, 2022 Sheet 4 of 17 US 11,252,878 B2

AN
SRR\ /
% Moo
AN “+
N \_\ 7
AN e
o, ./
af \ ¢
AN FARS
* J L
m 5 y -
N Ve e //
AN V4 e -~
~
L > o
/7 AN - .
“\ -~ e
' ! ’ e -~ -,
7 AS -
N o
-
LI— d /// ™
~
v e
s e N
// - h
P
v // ‘\x
/// *
-

300
332



U.S. Patent Feb. 22, 2022 Sheet 5 of 17 US 11,252,878 B2




US 11,252,878 B2

Sheet 6 of 17

Feb. 22, 2022

U.S. Patent

00v

dv Old




U.S. Patent Feb. 22, 2022 Sheet 7 of 17 US 11,252,878 B2

\__......................._............._._...._...._......




US 11,252,878 B2

Sheet 8 of 17

Feb. 22, 2022

U.S. Patent

5B

FIG.

500

500




U.S. Patent Feb. 22, 2022 Sheet 9 of 17 US 11,252,878 B2

" FIG. 6

650
e . 672
670 gm
682 . I \ 660
o o R e /662
680 /v =

602 T




U.S. Patent Feb. 22, 2022

Sheet 10 of 17 US 11,252,878 B2

o FIG. 7A

N

/

710

T O

Unit 232 ~

Water -4+

Light b

Temp/Hum -

FIG. 7B

750

e

740

Joxd




U.S. Patent Feb. 22, 2022 Sheet 11 of 17 US 11,252,878 B2

N FIG. 7C

00O

Unit232

\

Camera 1 -

760 764
Camera 2 -

\

\

Camera 3 -

FIG. 7D

0O

Water/Day

1.1

/ vV A
Time(s)
3:00pm

+ Add Time

772




U.S. Patent Feb. 22, 2022 Sheet 12 of 17 US 11,252,878 B2

. FIG. 7E

00 O

Light
Intensity P 782

70%
V A

Time(s)

266 oat2p | | — 784
3p-7p

+ Add Time

FIG. 7F

DO

Temp

87° | 572
VA

/ Humidity

590 75% | — o
V A




US 11,252,878 B2

Sheet 13 of 17

Feb. 22, 2022

U.S. Patent

2 O

(ysny eqang) eospu :SQION

| wdgo:2-weQo: £ | :sowit | b1

(@) elowe
) 3 oot (An) Aususiul b

3 (%) Aupiwngy

_ wdno:z ‘wego:s | ‘sowil] Buusiepm

zzi ('1en) Aeq sod 1ejepn

vy () () z () 1w peg

vz () ZL (@ wun

S]04U0D 8|NPOo Buimols) Jue|d

jWIY S|041U02/18M0IZ /W0 ajsuoeAl N3 |dwexD MMM/ /:d1y

N

V8 Dl

008




US 11,252,878 B2

£

anes

12027421} 9fbeiois oyt Ind (ysny eqang) eapuy

'SOJON

Sheet 14 of 17

Feb. 22, 2022

| :sowt ] JyBi
[ o] (an) Aususqup B
I (%) Aupiung

(4,) sunjeiedwa |

zz () v (O 9@ mun
S|0JJU0D JayIpiWny

[WIY S{0AU0D/IBIIPIWINY /W0 a)isuoeANdjdwexa mmm//:dily

U.S. Patent

g8 ‘Ol Y




US 11,252,878 B2

Sheet 15 of 17

Feb. 22,2022

U.S. Patent

GE6
aoine(

j0JU0YD J0SIND

0€6
B piROgASH

m _\m >.~Oc.\_m_>~
SSINRON aNpPony woalsAg
feuonoun4 JayiQ wswoebeuep juejd Bune WQO
/
0G6 Sv6 06
G06
sng
0L6 076
(8)4088920.d 201Aa(J

uolieOIUNWWOD

6 Dl

GZ6
— Aeidsig

AN

006



U.S. Patent Feb. 22, 2022

Sheet 16 of 17

US 11,252,878 B2

o FIG. 10

Wait for User Action or

Notification

§
i
i
i
o

1020

" User Action ™.
.. Received?

" Notification ™
™. Received?

A 1060

" Application ™=,
N ...... g >
© S Closed? rd

1030

/

YES—p

Perform Operation for
User Action

1050

/

Display Notification




U.S. Patent Feb. 22, 2022 Sheet 17 of 17 US 11,252,878 B2

Wait for User Application
#i Communication or Staff or
Controller Message

1130

1120 /

Perform Operation for
Communication

" User App. ™. e Y E G
< Commz 2 YEST

1150

NO
A 1140 /

" Staff or
. Controller
. Message

Provide Message to User

NO Application

YES-e




US 11,252,878 B2

1
SELF-SERVICE MODULAR PLANT
CULTIVATION AND STORAGE SYSTEMS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation-in-part (CIP) of, and
claims the benefit of, U.S. Nonprovisional patent application
Ser. No. 16/661,937 filed Oct. 23, 2019, which claims the
benefit of U.S. Provisional Patent Application No. 62/750,
593 filed Oct. 25, 2018. The subject matter of these earlier
filed applications is hereby incorporated by reference in its
entirety.

FIELD

The present invention generally relates to plant cultiva-
tion, and more specifically, to self-service modular plant
cultivation and storage systems.

BACKGROUND

Many individuals cultivate plants for aesthetic, food, and
medicinal purposes, for example. However, individuals may
not have sufficient space to grow plants at home. Further-
more, individuals may lack the expertise and/or equipment
to successfully grow certain plants.

In the case of many states and Washington, D.C. where
marijuana can be legally grown, the largest cultivators and
distributors of marijuana have always been and will likely
always be small, independent growers and distributors. With
respect to state-licensed facilities, it can be difficult, com-
plex, and time-consuming to obtain the requisite licenses
(which are often limited), obtain capital, etc. However, over
17 states to date and counting allow individuals to “home
grow” their own marijuana. Accordingly, an improved plant
cultivation solution may be beneficial.

SUMMARY

Certain embodiments of the present invention may pro-
vide solutions to the problems and needs in the art that have
not yet been fully identified, appreciated, or solved by
current plant cultivation technologies. For example, some
embodiments of the present invention pertain to self-service
modular plant cultivation and storage systems, as well as the
various aspects thereof.

In an embodiment, a system includes a self-service plant
cultivation and storage facility including a plurality of plant
cultivation modules. The system also includes a first com-
puting system including a cultivation management applica-
tion. The cultivation management application is configured
to directly or indirectly control plant cultivation settings for
one or more plant cultivation modules of the plurality of
plant cultivation modules that a user of the cultivation
management application is authorized to access by the
self-service plant cultivation and storage facility. The plant
cultivation settings include light settings, watering settings,
humidity settings, temperature settings, nutrient settings, or
any combination thereof.

In another embodiment, a non-transitory computer-read-
able medium stores a computer program. The computer
program is configured to cause at least one processor to
directly or indirectly control plant cultivation settings for
one or more plant cultivation modules of a self-service plant
cultivation and storage facility that a user of the cultivation
management application is authorized to access. The plant
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cultivation settings include light settings, watering settings,
humidity settings, temperature settings, nutrient settings, or
any combination thereof.

In yet another embodiment, a self-service plant cultiva-
tion and storage facility includes a plurality of humidors
including a humidifier and a lock. The self-service plant
cultivation and storage facility also includes a plurality of
plant cultivation modules including one or more growing
beds, respective lights and watering systems configured to
provide light and water for a respective growing bed of the
one or more growing beds, one or more heaters, and one or
more electronic controllers configured to control the lights
and watering systems. Settings of the plurality of plant
cultivation modules and the plurality of humidors are
directly or indirectly controlled by one or more authorized
cultivation management applications. The settings include
light settings, watering settings, humidity settings, tempera-
ture settings, nutrient settings, or any combination thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

In order that the advantages of certain embodiments of the
invention will be readily understood, a more particular
description of the invention briefly described above will be
rendered by reference to specific embodiments that are
illustrated in the appended drawings. While it should be
understood that these drawings depict only typical embodi-
ments of the invention and are not therefore to be considered
to be limiting of its scope, the invention will be described
and explained with additional specificity and detail through
the use of the accompanying drawings, in which:

FIG. 1 illustrates a self-service plant cultivation and
storage facility, according to an embodiment of the present
invention.

FIG. 2 illustrates a self-service modular plant cultivation
and storage facility, according to an embodiment of the
present invention.

FIGS. 3A and 3B illustrate a plant growing module,
according to an embodiment of the present invention.

FIGS. 4A and 4B illustrate aeroponic plant growing
modules, according to an embodiment of the present inven-
tion.

FIG. 5A illustrates a humidor, according to an embodi-
ment of the present invention.

FIG. 5B illustrates a storage vault including multiple
humidors, according to an embodiment of the present inven-
tion.

FIG. 6 is an architectural diagram illustrating a self-
service plant cultivation and storage system, according to an
embodiment of the present invention.

FIGS. 7A-F illustrate a cell phone running a cultivation
management application, according to an embodiment of the
present invention.

FIG. 8A illustrates a web interface for controlling plant
growing module settings, according to an embodiment of the
present invention.

FIG. 8B illustrates a web interface for controlling humi-
dor settings, according to an embodiment of the present
invention.

FIG. 9 is an architectural diagram illustrating a computing
system configured to provide a plant growing module con-
trol application, backend server functionality, and/or internal
plant growing module controls, according to an embodiment
of the present invention.

FIG. 10 is a flowchart illustrating a process for a culti-
vation management application, according to an embodi-
ment of the present invention.
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FIG. 11 is a flowchart illustrating a process for a self-
service plant cultivation and storage facility application,
according to an embodiment of the present invention.

Unless otherwise indicated, similar reference characters
denote corresponding features consistently throughout the
attached drawings.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

Some embodiments pertain to self-service modular plant
cultivation and storage systems. Such systems may enable
individuals to grow, or obtain managed growth of, various
plants, such as flowers, trees, fruits and vegetables, herbs,
fungi, medicinal plants (e.g., marijuana, where legally per-
mitted), etc. The self-service plant cultivation and storage
system of some embodiments may be a professionally
equipped and staffed cultivation center where legal individu-
als can bring seeds and/or seedlings to grow and be serviced,
monitored, and stored for a fee. Such self-service plant
cultivation and storage systems provide a safe, effective
method to produce a high quality, high quantity plant
products with additional services that can test and produce
other products from the initial crop. Such plant (and/or
potentially fungi) products may include marijuana products
in some embodiments when permitted by law.

The self-service plant cultivation and storage systems of
some embodiments are high-tech, professionally designed,
well-equipped, professionally staffed, and well-maintained
private cultivation and self-service storage facilities for
individuals, medical or recreational users, small business
providers, and/or others who are permitted to cultivate,
harvest, and store their legal marijuana plants and products.
The systems may be specifically designated for states that
have approved legal medical and/or recreational use and
have applicable laws that provide local residents the right to
cultivate a specific amount of marijuana within their primary
residences.

A primary residence may be understood to be a property
that one has regular access to, and self-service storage
facilities have been interpreted by the Internal Revenue
Service (IRS) and insurance companies to be part of a given
person’s “primary residence”, and a self-service storage
facility is not a public warehouse. Under such laws, any
citizen, legal distributor, or licensed medical grower can
cultivate and store his or her marijuana in such a self-service
storage facility. Individuals or legally permitted entities, for
example, may plant their own seeds in a professionally
maintained plant cultivation and storage facility and then
take advantage of computerized and video monitoring and
reporting, professional hydroponics, water, lights, tempera-
ture control mechanisms, maintenance, and supplies.

While the facility is self-service with respect to growing
and harvesting plants, staff may be present to provide
assistance to growers. Staff may be experts in growing a
particular plant and may provide advice to growers regard-
ing plant health and how to obtain high yields. Staff may
assist with harvesting, curing, processing, packaging, lab
testing, and secure storage where legally permitted. Staff
may also provide extraction processing services for butters,
pastes, oils, etc. A kitchen/bakery may be provided for
creating edibles. Other services may include, but are not
limited to, social media marketing, delivery service, provid-
ing a vendor program, providing a brand with quality
assurance, etc.

FIG. 1 illustrates a self-service plant cultivation and
storage facility 100, according to an embodiment of the
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present invention. Self-service plant cultivation and storage
facility 100 includes a growing area 110 with plant cultiva-
tion modules 112 where a given customer can grow plants.
Plant cultivation modules 112 may be rooms, portable or
fixed modules (e.g., a cage with growing equipment), cells,
or any other suitable unit for growing plants without devi-
ating from the scope of the invention. Plant cultivation
modules 112 are accessible via respective doors 114 and a
hallway 116 in growing area 110. In some embodiments,
self-service plant cultivation and storage facility 100 may
include solar power, generators, and exhaust fans. Filtration
(e.g., a carbon filter system) may also be provided.

A warehouse area 120 houses supplies accessible by staff
of self-service plant cultivation and storage facility 100.
Warehouse 120 may house fertilizer, soil, pesticides, etc. An
electronics center 130 houses computing systems 132 (e.g.,
servers). Computing systems 132 may allow customers to
access cameras to monitor plants in their respective plant
cultivation module 112. Computing systems may also pro-
vide communications and control capabilities via which
customers, staff of self-service plant cultivation and storage
facility 100, or both can control watering, temperature,
administration of nutrients, etc. for plants in plant cultivation
modules 112. A testing lab 140 provides testing services to
perform genetic analysis, analyze plant products, etc. if
desired by customers. A kitchen/bakery 150 produces food
products from plants (e.g., cannabis edibles, fruit and veg-
etable food products, etc.). A vending/hosting room 160
makes products produced in kitchen/bakery 150 available to
customers. In some embodiments, delivery services may
also be provided.

Storage vault 170 allows growers to store their harvested
plants, cured plants, and/or plant products. Individual humi-
dors (e.g., lockers, secured containers, cabinets, sheds, etc.)
may be provided that have a security mechanism such that
only authorized individuals can access a given humidor.
Humidors may be climate-controlled such that humidity,
temperature, or both may be managed. An extraction, pro-
cessing, and training center 180 may allow growers to
perform extraction and processing of their plants. Vegetation
training and flowering training may also be provided to help
growers to more effectively grow plants and provide optimal
conditions throughout the growing cycle.

FIG. 2 illustrates a self-service modular plant cultivation
and storage facility 200, according to an embodiment of the
present invention. Self-service modular plant cultivation and
storage facility 200 includes plant growing modules 210
accessible via hallways 220. Plant growing modules 210
may be arranged in any desired configuration and may have
different sizes in some embodiments. In certain embodi-
ments, plant growing modules 210 may be stacked to
increase the number of plant growing modules 210 that can
be included in a given plant cultivation and storage facility
200. In some embodiments, plant growing modules for
flowers and for vegetation may be grouped together, poten-
tially promoting cross-pollination.

FIGS. 3A and 3B illustrate a plant growing module 300,
according to an embodiment of the present invention. In
some embodiments, plant growing module 300 may be
monitored and controlled via a cultivation management
application, such as that depicted in FIG. 6 and/or FIGS.
7A-F. Plant growing module 300 includes pathways 310 via
which customers and/or staff can access growing beds 320.
However, in some embodiments, plant growing module 300
may not be large enough for a human to enter and/or may
otherwise lack such pathways. Growing beds 320 may be
hydroponic systems, aeroponic systems, or include soil in
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which plants can grow. Cameras 330 allow customers and/or
staff to view plants in growing beds 320 without having to
be physically present in plant growing module 300. Motion
sensors 332 may detect when movement occurs inside plant
growing module 332 so a user can be alerted (e.g., via a
notification from an application on a smart phone).

Lights 340 provide controlled light to respective growing
beds 320. In some embodiments, lights may include electric
heaters (not shown) and/or the heat from lights 340 may be
used to control temperature in plant growing module 300.
Water lines 350 supply water, potentially containing nutri-
ents, to growing beds 320. In some embodiments, water is
supplied to plant roots in the form of a mist (e.g., aeroponi-
cally). The water supply and light settings are controlled via
respective controllers 360. In some embodiments, control-
lers 360 may have at least some of the same/similar func-
tionality and/or at least some of the same/similar compo-
nents as computing system 900 of FIG. 9. However, in
certain embodiments, a single controller may control mul-
tiple or all lights and/or water supplies in plant growing
module 300.

An environmental control system 370 (e.g., a heating,
ventilation, and air conditioning (HVAC) system) supplies
heated or cooled air via one or more ducts 372. However, in
some embodiments, only heat is provided. Per the above, in
certain embodiments, heating may be accomplished via
lights 340. In certain embodiments, environmental control
system 370 controls humidity levels.

FIGS. 4A and 4B illustrate aeroponic plant growing
modules 400, according to an embodiment of the present
invention. Aeroponic growing modules 400 may provide a
climate-controlled environment where light, temperature,
and fertilization are automatically controlled. In some
embodiments, aeroponic plant growing module 400 may be
monitored and controlled via a cultivation management
application, such as that depicted in FIG. 6 and/or FIGS.
7A-F. Aeroponic growing systems of some embodiments,
such as aeroponic growing modules 400, nourish plants with
nutrient-laden mists. This misting system results in healthier
plants, increased productivity, and a faster growing cycle. In
this embodiment, acroponic plant growing modules 400 are
surrounded by a cage that allows for the flow of air into and
out of each aeroponic plant growing module 400. However,
in some embodiments, aeroponic plant growing modules
400 may be enclosed and have their own internal environ-
ment. Aeroponic plant growing modules 400 may be stack-
able, as shown in FIG. 4B.

Aeroponic plant growing module 400 includes an aero-
ponics bed 410 that provides nutrient-laden mist to dangling
roots of plants growing in “pots” 412 (e.g., any suitable pot,
receptacle, partition, etc. in which plants can grow), which
may include foam in which individual plants are secured. In
aeroponics bed 412, seeds are “planted” in pieces of foam
stuffed into tiny pots, which are exposed to light on one end
via lights 420 and nutrient mist on the other via aeroponics
bed 410. The foam holds the stem and root mass in place as
the plants grow. An electronic controller 430 controls mist-
ing within aeroponics bed 410 and lights 420. Electronic
controller 430 may communicate wirelessly in some
embodiments. In certain embodiments, electronic controller
430 may have at least some of the same/similar functionality
and/or at least some of the same/similar components as
computing system 900 of FIG. 9. The connections and
plumbing are not shown in FIG. 4A, but would be under-
stood by those skilled in the art. In certain embodiments,
aeroponic plant growing module 400 may have climate
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control equipment and/or other equipment similar to that of
plant growing module 300 of FIG. 3A, for example.

In some embodiments, aeroponic plant growing module
400 may provide automated nutrient monitoring, include a
backup power supply, perform automated light monitoring,
perform automated temperature monitoring, perform auto-
mated humidity monitoring, any combination thereof, etc.
without deviating from the scope of the invention. It should
also be noted that in certain embodiments, various aeropon-
ics systems or combinations of different aeroponics systems
may be used in self-service plant cultivation and storage
facilities without deviating from the scope of the invention.
For instance, such systems may include, but are not limited
to, those described in U.S. Pat. Nos. 7,823,328 and/or
8,505,238, U.S. Patent Application Publication Nos. 2014/
0144078, 2015/0068122, and/or 2016/0227719, and/or any
other suitable aeroponics system without deviating from the
scope of the invention.

In some embodiments, self-service plant cultivation and
storage facilities such as those shown in FIGS. 1 and 2 may
allow individuals or companies to grow plants in modules
that they rent. Where legal, customers may grow their own
cannabis in the modules in some embodiments. For instance,
in Washington, D.C., a home grower service can be legally
setup and provided to resident growers. Such a facility can
also be used by any licensed resident grower/small/minority
business or individual cultivator, manufacturer, distributor
and/or retailer.

Professional staft may care for the plants while they are
growing, and customers may then harvest flowers, herbs,
fruits and vegetables, cannabis, etc. when the plants are
mature. This allows customers to legally produce a high
quantity, high quality, tested product in a safe and managed
environment. Staff may also test plants grown by or for
customers and/or produce edible products from the plants. In
the case of marijuana, psylocibin-producing mushrooms,
and other potentially legal but controlled substances, staff
can also ensure that customers do not grow more of con-
trolled plants or fungi than is legally permitted.

Per the above, in some embodiments, such as that
depicted in FIG. 1, storage is provided that allows growers
to store their harvested plants, cured plants, and/or plant
products in storage vaults. A humidor 500 and a humidified
storage vault 530 are shown in FIGS. 5A and 5B, respec-
tively. In some embodiments, humidor 500 may be moni-
tored and controlled via a cultivation management applica-
tion, such as that depicted in FIG. 6 and/or FIGS. 7A-F.

Humidor 500 includes a door 510 with a lock 512 (e.g.,
a lock with a keypad, a mechanical lock, an electronic lock
controlled by a software application such as a cultivation
management application, etc.). A heater/humidifier 520 and
an electronic controller 522 that controls the heat and
humidity levels via heater/humidifier 520 are also provided.
In some embodiments, electronic controller 522 may have at
least some of the same/similar functionality and/or at least
some of the same/similar components as computing system
900 of FIG. 9. In certain embodiments, humidifier 500 may
provide additional functionality, such as lighting, cooling,
ventilation, video, etc. In certain embodiments, humidifier
500 may be part of a vault, such as vault 530 of FIG. 5B.

FIG. 6 is an architectural diagram illustrating a self-
service plant cultivation and storage system 600, according
to an embodiment of the present invention. System 600
includes user computing systems, such as desktop computer
602, tablet 604, and smart phone 606. However, any desired
computing system may be used without deviating from the
scope of invention including, but not limited to, smart
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watches, laptop computers, Internet-of-Things (IoT)
devices, vehicle computing systems, listening devices with
microphones, etc.

Each computing system 602, 604, 606 has a cultivation
management application 610 installed thereon in this
embodiment. In some embodiments, cultivation manage-
ment application 610 may be similar to the cultivation
management application depicted in FIGS. 7A-F. Cultiva-
tion management applications 610 may be part of an oper-
ating system, a downloadable application for a personal
computer (PC) or smart phone, or any other software and/or
hardware without deviating from the scope of the invention.
Indeed, in some embodiments, the logic of one or more of
cultivation management applications 610 is implemented
partially or completely via physical, hardware.

Cultivation management applications 610 communicate
via a network 620 (e.g., a local area network (LAN), a
mobile communications network, a satellite communica-
tions network, the Internet, any combination thereof, etc.)
with a server 630. The communications may include, but are
not limited to, video feeds, control commands (e.g., changes
to temperature, light settings, watering settings, etc.), help
requests, guides for users to understand the best settings for
what they are cultivating, etc. Server 630 stores data from
cultivation management applications 610, such as settings
data, in a database 640. Server 630 also runs various
applications 632 that provide server-side functionality to
interact with cultivation management applications 610, con-
trol electronics in self-service plant cultivation and storage
facilities, etc. In some embodiments, applications 632 may
incorporate artificial intelligence (Al), such as Al models
trained by deep learning neural networks and/or shallow
learning neural networks, to learn what settings users are
using for given species.

Applications 632 may perform various functions, such as
facilitating communications with electronics in a self-ser-
vice plant cultivation and storage facility 650, creating user
accounts, assigning/unassigning plant growth modules and/
or humidors to users, setting up and modifying payment
terms and subscriptions, etc. For instance, control logic 662
of an electronic controller 660 (which may be one of
controllers 360 of FIG. 3A or controller 430 of FIG. 4B in
some embodiments) communicates with applications 632
and controls settings of devices in a plant growth module
670 to control watering, light levels and timing, temperature,
etc. by communicating with an electronic controller 672
thereof. In this embodiment, electronic controller 660 also
controls settings of a humidor 680 in a storage vault by
communicating with an electronic controller 682 thereof. In
certain embodiments, cultivation management applications
610 may control electronic controllers 660, 672, and/or 682
directly.

Cultivation management applications such as cultivation
management application 610 may run on any suitable com-
puting system without deviating from the scope of the
invention. FIGS. 7A and 7B illustrate front and rear views,
respectively, of a cell phone 700 running a cultivation
management application, according to an embodiment of the
present invention. In this embodiment, cell phone 700 is a
smart phone that includes a display screen 710 that displays
the cultivation management application, a speaker 720, two
cameras 730, 740, and a flash 750.

A video feed 712 of the unit and a name 714 of the unit
are displayed. Clicking on the unit name may bring up a
menu where the user can select between all units/modules
that the user has access to. The user can select water button
716, light button 717, and temperature button 718 that open
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interfaces for changing the water, light, and temperature
settings, respectively. For instance, a slider may be displayed
that allows the user to set the amount of water, the intensity
of the light, and the temperature. In some embodiments, the
user may designate the time(s) of day and durations of when
the light will be on, when the plants will be watered, etc. In
certain embodiments, the user may administer nutrients,
such as fertilizer.

FIG. 7C illustrates a camera selection interface 760
through which the user can switch between cameras in the
unit/module, according to an embodiment of the present
invention. The user can see video feed 712 of the unit and
name 714 of the unit. The user can also select between
available cameras via camera buttons 762, 764, 766.

FIG. 7D illustrates a water settings interface 770, accord-
ing to an embodiment of the present invention. The user can
select the amount of water that plants receive each day
through a water amount pane 772. Time(s) at which watering
occurs can be set via water timing pane 774. In some
embodiments, more granular controls can be configured. For
instance, watering may be set to occur on a different
schedule than daily, different amounts of water may be
administered at different times, the rates at which water is
provided may be set, etc.

FIG. 7E illustrates a light settings interface 780, according
to an embodiment of the present invention. A light intensity
pane 782 lets the user configure the light intensity in percent
of available power for the lights. However, any other unit,
such as lumens, watts, etc., may be used without deviating
from the scope of the invention. The user can also configure
times when the lights will be on using timing pane 784. In
some embodiments, more granular controls are possible,
such as controlling light on a basis other than daily (e.g.,
users may want to keep poinsettias in the dark for long
periods of time to cause them to turn red), different light
intensities may be provided at different times and/or sea-
sonally, etc.

FIG. 7F illustrates a temperature and humidity settings
interface 790, according to an embodiment of the present
invention. Temperature control pane 792 allows the user to
set the temperature and humidity control pane 794 allows
the user to control the humidity. This functionality may be
provided for a plant growing module, a humidor, or both. In
some embodiments, more granular controls are possible,
such as varying humidity, temperature, or both, by time of
day and/or season.

FIG. 8A illustrates a web interface 800 for controlling
plant growing module settings, according to an embodiment
of the present invention. Web interface 800 includes various
controls that the user can configure. For instance, the user
can select a unit that he or she has access to, select a bed to
configure, set the amount of water and watering times, set
the humidity, set the light intensity and time(s) the light is
on, select a camera, add notes for the plant(s) growing in the
unit, etc. In some embodiments, finer controls may be
provided, such as settings for portions of a bed and/or any
of the settings discussed above with respect to FIGS. 8D-F.
In certain embodiments, temperature may also be controlled.

FIG. 8B illustrates a web interface 810 for controlling
humidor settings, according to an embodiment of the present
invention. Web interface 810 includes various controls that
the user can configure. For instance, the user can select a
humidor that he or she has access to, set the temperature, set
the humidity, set the light intensity and time(s) the light is
on, add notes for the contents of the humidor, etc.

FIG. 9 is an architectural diagram illustrating a computing
system 900 configured to provide a plant growing module



US 11,252,878 B2

9

control application, backend server functionality, and/or
internal plant growing module controls, according to an
embodiment of the present invention. In some embodiments,
computing system 900 may be one or more of the computing
systems depicted and/or described herein (e.g., computing
systems 602, 604, 606, 630, 660, etc.). Computing system
900 includes a bus 905 or other communication mechanism
for communicating information, and processor(s) 910
coupled to bus 905 for processing information. Processor(s)
910 may be any type of general or specific purpose proces-
sor, including a Central Processing Unit (CPU), an Appli-
cation Specific Integrated Circuit (ASIC), a Field Program-
mable Gate Array (FPGA), a Graphics Processing Unit
(GPU), multiple instances thereof, and/or any combination
thereof. Processor(s) 910 may also have multiple processing
cores, and at least some of the cores may be configured to
perform specific functions. Multi-parallel processing may be
used in some embodiments. In certain embodiments, at least
one of processor(s) 910 may be a neuromorphic circuit that
includes processing elements that mimic biological neurons.
In some embodiments, neuromorphic circuits may not
require the typical components of a Von Neumann comput-
ing architecture.

Computing system 900 further includes a memory 915 for
storing information and instructions to be executed by
processor(s) 910. Memory 915 can be comprised of any
combination of Random Access Memory (RAM), Read
Only Memory (ROM), flash memory, cache, static storage
such as a magnetic or optical disk, or any other types of
non-transitory computer-readable media or combinations
thereof. Non-transitory computer-readable media may be
any available media that can be accessed by processor(s)
910 and may include volatile media, non-volatile media, or
both. The media may also be removable, non-removable, or
both.

Additionally, computing system 900 includes a commu-
nication device 920, such as a transceiver, to provide access
to a communications network via a wireless and/or wired
connection. In some embodiments, communication device
920 may be configured to use Frequency Division Multiple
Access (FDMA), Single Carrier FDMA (SC-FDMA), Time
Division Multiple Access (TDMA), Code Division Multiple
Access (CDMA), Orthogonal Frequency Division Multi-
plexing (OFDM), Orthogonal Frequency Division Multiple
Access (OFDMA), Global System for Mobile (GSM) com-
munications, General Packet Radio Service (GPRS), Uni-
versal Mobile Telecommunications System (UMTS),
cdma2000, Wideband CDMA (W-CDMA), High-Speed
Downlink Packet Access (HSDPA), High-Speed Uplink
Packet Access (HSUPA), High-Speed Packet Access
(HSPA), Long Term Evolution (LTE), LTE Advanced (LTE-
A), 802.11x, Wi-Fi, Zigbee, Ultra-WideBand (UWB),
802.16x, 802.15, Home Node-B (HnB), Bluetooth, Radio
Frequency Identification (RFID), Infrared Data Association
(IrDA), Near-Field Communications (NFC), fifth generation
(5G), New Radio (NR), any combination thereof, and/or any
other currently existing or future-implemented communica-
tions standard and/or protocol without deviating from the
scope of the invention. In some embodiments, communica-
tion device 920 may include one or more antennas that are
singular, arrayed, phased, switched, beamforming, beam-
steering, a combination thereof, and or any other antenna
configuration without deviating from the scope of the inven-
tion.

Processor(s) 910 are further coupled via bus 905 to a
display 925, such as a plasma display, a Liquid Crystal
Display (LCD), a Light Emitting Diode (LED) display, a
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Field Emission Display (FED), an Organic Light Emitting
Diode (OLED) display, a flexible OLED display, a flexible
substrate display, a projection display, a 4K display, a high
definition display, a Retina® display, an In-Plane Switching
(IPS) display, or any other suitable display for displaying
information to a user. Display 925 may be configured as a
touch (haptic) display, a three-dimensional (3D) touch dis-
play, a multi-input touch display, a multi-touch display, etc.
using resistive, capacitive, surface-acoustic wave (SAW)
capacitive, infrared, optical imaging, dispersive signal tech-
nology, acoustic pulse recognition, frustrated total internal
reflection, etc. Any suitable display device and haptic I/O
may be used without deviating from the scope of the
invention.

A keyboard 930 and a cursor control device 935, such as
a computer mouse, a touchpad, etc., are further coupled to
bus 905 to enable a user to interface with computing system.
However, in certain embodiments, a physical keyboard and
mouse may not be present, and the user may interact with the
device solely through display 925 and/or a touchpad (not
shown). Any type and combination of input devices may be
used as a matter of design choice. In certain embodiments,
no physical input device and/or display is present. For
instance, the user may interact with computing system 900
remotely via another computing system in communication
therewith, or computing system 900 may operate autono-
mously.

Memory 915 stores software modules that provide func-
tionality when executed by processor(s) 910. The modules
include an operating system 940 for computing system 900.
The modules further include a plant management module
945 that is configured to perform all or part of the processes
described herein or derivatives thereof. Computing system
900 may include one or more additional functional modules
950 that include additional functionality.

One skilled in the art will appreciate that a “system” could
be embodied as a server, an embedded computing system, a
personal computer, a console, a personal digital assistant
(PDA), a cell phone, a tablet computing device, a quantum
computing system, or any other suitable computing device,
or combination of devices without deviating from the scope
of the invention. Presenting the above-described functions
as being performed by a “system” is not intended to limit the
scope of the present invention in any way, but is intended to
provide one example of the many embodiments of the
present invention. Indeed, methods, systems, and appara-
tuses disclosed herein may be implemented in localized and
distributed forms consistent with computing technology,
including cloud computing systems. The computing system
could be part of or otherwise accessible by a local area
network (LAN), a mobile communications network, a sat-
ellite communications network, the Internet, a public or
private cloud, a hybrid cloud, a server farm, any combina-
tion thereof, etc. Any localized or distributed architecture
may be used without deviating from the scope of the
invention.

It should be noted that some of the system features
described in this specification have been presented as mod-
ules, in order to more particularly emphasize their imple-
mentation independence. For example, a module may be
implemented as a hardware circuit comprising custom very
large scale integration (VLSI) circuits or gate arrays, off-
the-shelf semiconductors such as logic chips, transistors, or
other discrete components. A module may also be imple-
mented in programmable hardware devices such as field
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programmable gate arrays, programmable array logic, pro-
grammable logic devices, graphics processing units, or the
like.

A module may also be at least partially implemented in
software for execution by various types of processors. An
identified unit of executable code may, for instance, include
one or more physical or logical blocks of computer instruc-
tions that may, for instance, be organized as an object,
procedure, or function. Nevertheless, the executables of an
identified module need not be physically located together,
but may include disparate instructions stored in different
locations that, when joined logically together, comprise the
module and achieve the stated purpose for the module.
Further, modules may be stored on a computer-readable
medium, which may be, for instance, a hard disk drive, flash
device, RAM, tape, and/or any other such non-transitory
computer-readable medium used to store data without devi-
ating from the scope of the invention.

Indeed, a module of executable code could be a single
instruction, or many instructions, and may even be distrib-
uted over several different code segments, among different
programs, and across several memory devices. Similarly,
operational data may be identified and illustrated herein
within modules, and may be embodied in any suitable form
and organized within any suitable type of data structure. The
operational data may be collected as a single data set, or may
be distributed over different locations including over differ-
ent storage devices, and may exist, at least partially, merely
as electronic signals on a system or network.

FIG. 10 is a flowchart illustrating a process 1000 for a
cultivation management application, according to an
embodiment of the present invention. In some embodiments,
the cultivation management application may be cultivation
management application 610 of FIG. 6 and/or that of FIGS.
7A-F. The process begins with waiting for a user action or
notification at 1010. If a user action is received at 1020, the
cultivation management application performs an operation
associated with the user action at 1030. The operations
performed by the cultivation management application may
be, for instance, any of those described herein including, but
not limited to, registering a user account, signing up for plant
growing module(s) and/or humidor(s), viewing video feeds
for plant growing modules and/or humidors, managing
settings (e.g., light levels, humidity, temperature, water/
misting settings, nutrient settings, etc.) for plant growing
module(s) and/or humidor(s), etc. If a notification is
received at 1040, such as a notification from a self-service
plant cultivation and storage facility, the notification is
displayed at 1050. For example, notifications may include,
but are not limited to, messages indicating that a plant
growing module or humidor has been opened (potentially
with a camera feed and/or with video recording automati-
cally starting), that temperature or humidity is out of a
desired range, that one or more lights are not working, that
an error occurred with a hydroponics or aeroponics unit,
messages from staff of the self-service plant cultivation and
storage facility, etc. If the user closes the cultivation man-
agement application at 1060, the process ends. Otherwise,
the cultivation management application continues to wait for
user actions or notifications at 1010.

FIG. 11 is a flowchart illustrating a process for a self-
service plant cultivation and storage facility application
1100, according to an embodiment of the present invention.
In some embodiments, the self-service plant cultivation and
storage facility application may be one of applications 632
of FIG. 6. The process begins with waiting for a commu-
nication from a user application (e.g., a cultivation manage-
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ment application) or a notification from a staff member or an
electronic device of the self-service plant cultivation and
storage facility at 1110. If a user application communication
is received at 1120, the self-service plant cultivation and
storage facility application performs an operation associated
with the communication at 1130. The operations performed
by the self-service plant cultivation and storage facility
application may be, for instance, any of those described
herein including, but not limited to, facilitating user regis-
tration on the server side, assigning/unassigning plant grow-
ing module(s) and/or humidor(s) for the user, providing
video feeds for plant growing modules and/or humidors to
the user application, managing settings for plant growing
module(s) and/or humidor(s) (e.g., causing an associated
electronic controller to modify light levels, humidity, tem-
perature, water/misting settings, nutrient settings, etc.), etc.
If a message is received at 1140 from a staff member or
controller, such as advice from a staff member regarding
recommended growing conditions or harvest times, a noti-
fication from an electronic controller that an error occurred,
an undesired change to climate conditions has occurred, a
plant growing module or humidor has been opened (poten-
tially with a camera feed and/or with video recording
automatically starting), etc., the message is provided to the
user application at 1150.

The process steps performed in FIGS. 10 and/or 11 may
be performed by a computer program, encoding instructions
for the processor(s) to perform at least part of the process(es)
described in FIGS. 10 and/or 11, in accordance with embodi-
ments of the present invention. The computer program may
be embodied on a non-transitory computer-readable
medium. The computer-readable medium may be, but is not
limited to, a hard disk drive, a flash device, RAM, a tape,
and/or any other such medium or combination of media used
to store data. The computer program may include encoded
instructions for controlling processor(s) of a computing
system (e.g., processor(s) 910 of computing system 900 of
FIG. 9) to implement all or part of the process steps
described in FIGS. 10 and/or 11, which may also be stored
on the computer-readable medium.

The computer program can be implemented in hardware,
software, or a hybrid implementation. The computer pro-
gram can be composed of modules that are in operative
communication with one another, and which are designed to
pass information or instructions to display. The computer
program can be configured to operate on a general purpose
computer, an ASIC, or any other suitable device.

In an embodiment, a system includes a self-service plant
cultivation and storage facility including a plurality of plant
cultivation modules. The system also includes a first com-
puting system including a cultivation management applica-
tion. The cultivation management application is configured
to directly (e.g., through network communication without
another application) or indirectly (e.g., control commands
processed and facilitated by an application running on a
server) control plant cultivation settings for one or more
plant cultivation modules of the plurality of plant cultivation
modules that a user of the cultivation management applica-
tion is authorized to access by the self-service plant culti-
vation and storage facility. The plant cultivation settings
include light settings, watering settings, humidity settings,
temperature settings, nutrient settings, or any combination
thereof.

In some embodiments, the self-service plant cultivation
and storage facility includes a warehouse area, a testing lab,
and a kitchen/bakery. In certain embodiments, at least one of
the plurality of plant cultivation modules includes one or
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more growing beds, respective lights and watering systems
configured to provide light and water for a respective
growing bed of the one or more growing beds, one or more
heaters, and one or more electronic controllers configured to
control the lights and watering systems. In some embodi-
ments, the self-service plant cultivation and storage facility
includes a humidified storage vault comprising a plurality of
humidors. In certain embodiments, the cultivation manage-
ment application is further configured to control settings of
one or more humidors of the plurality of humidors that the
user of the cultivation management application is authorized
to access by the self-service plant cultivation and storage
facility. In some embodiments, the humidor includes an
electronically controlled lock, and the cultivation manage-
ment application is configured to control the electronically
controlled lock.

In some embodiments, the system includes a second
computing system that includes a self-service plant cultiva-
tion and storage facility application. The self-service plant
cultivation and storage facility application is configured to
assign and unassign plant growth modules for users. In
certain embodiments, the self-service plant cultivation and
storage facility application is configured to receive commu-
nications from the cultivation management application per-
taining to the plant cultivation settings and control a respec-
tive plant cultivation module of the one or more plant
cultivation modules that the user of the cultivation manage-
ment application is authorized to access to facilitate the plant
cultivation settings. In some embodiments, the self-service
plant cultivation and storage facility application is config-
ured to receive a selected video feed from a plant cultivation
module and provide the video feed to the cultivation man-
agement application. In certain embodiments, the self-ser-
vice plant cultivation and storage facility application is
configured to provide messages from staff members to the
cultivation management application. In some embodiments,
the plurality of plant cultivation modules are configured to
detect mechanical or electronic errors and send notifications
of the errors to the second computing system, and the
self-service plant cultivation and storage facility application
is configured to provide a message pertaining to a respective
error to a respective cultivation management application. In
certain embodiments, the plurality of plant cultivation mod-
ules are configured to detect entry by individuals send entry
notifications to the second computing system, and the self-
service plant cultivation and storage facility application is
configured to provide a message pertaining to a respective
entry notification to a respective cultivation management
application. In some embodiments, the plurality of plant
cultivation modules are configured to detect changes to
environmental conditions outside of a range and send envi-
ronmental change notifications to the second computing
system when such changes are detected, and the self-service
plant cultivation and storage facility application is config-
ured to provide a message pertaining to a respective envi-
ronmental change to a respective cultivation management
application.

In another embodiment, a non-transitory computer-read-
able medium stores a computer program. The computer
program is configured to cause at least one processor to
directly or indirectly control plant cultivation settings for
one or more plant cultivation modules of a self-service plant
cultivation and storage facility that a user of the cultivation
management application is authorized to access. The plant
cultivation settings include light settings, watering settings,
humidity settings, temperature settings, nutrient settings, or
any combination thereof. In some embodiments, the com-
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puter program is configured to cause the at least one pro-
cessor to control settings of one or more humidors of the
self-service plant cultivation and storage facility that the
user of the cultivation management application is authorized
to access. In certain embodiments, the computer program is
configured to cause the at least one processor to receive and
display a video feed from a selected one of the one or more
plant cultivation modules that the user of the cultivation
management application has access to. In some embodi-
ments, the computer program is configured to cause the at
least one processor to receive and display notifications
pertaining to mechanical or electronic errors in a plant
cultivation module, entry notifications, and environmental
condition changes in the plant cultivation module.

In yet another embodiment, a self-service plant cultiva-
tion and storage facility includes a plurality of humidors
including a humidifier and a lock. The self-service plant
cultivation and storage facility also includes a plurality of
plant cultivation modules including one or more growing
beds, respective lights and watering systems configured to
provide light and water for a respective growing bed of the
one or more growing beds, one or more heaters, and one or
more electronic controllers configured to control the lights
and watering systems. Settings of the plurality of plant
cultivation modules and the plurality of humidors are
directly or indirectly controlled by one or more authorized
cultivation management applications. The settings include
light settings, watering settings, humidity settings, tempera-
ture settings, nutrient settings, or any combination thereof.
In some embodiments, the self-service plant cultivation and
storage facility includes a warehouse area, a testing lab, and
a kitchen/bakery. In certain embodiments, the self-service
plant cultivation and storage facility includes a computing
system that includes a self-service plant cultivation and
storage facility application. The self-service plant cultiva-
tion and storage facility application is configured to assign
and unassign plant growth modules for a user of the a
cultivation management application of the one or more
cultivation management applications, receive a selected
video feed from a plant cultivation module and provide the
video feed to a cultivation management application, provide
messages from staff members to a cultivation management
application, provide messages pertaining to an error in a
plant cultivation module or a humidor to a cultivation
management application, and provide a message pertaining
to an entry notification for a plant cultivation module or a
humidor to a plant cultivation application.

It will be readily understood that the components of
various embodiments of the present invention, as generally
described and illustrated in the figures herein, may be
arranged and designed in a wide variety of different con-
figurations. Thus, the detailed description of the embodi-
ments of the present invention, as represented in the attached
figures, is not intended to limit the scope of the invention as
claimed, but is merely representative of selected embodi-
ments of the invention.

The features, structures, or characteristics of the invention
described throughout this specification may be combined in
any suitable manner in one or more embodiments. For
example, reference throughout this specification to “certain
embodiments,” “some embodiments,” or similar language
means that a particular feature, structure, or characteristic
described in connection with the embodiment is included in
at least one embodiment of the present invention. Thus,
appearances of the phrases “in certain embodiments,” “in
some embodiment,” “in other embodiments,” or similar
language throughout this specification do not necessarily all
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refer to the same group of embodiments and the described
features, structures, or characteristics may be combined in
any suitable manner in one or more embodiments.

It should be noted that reference throughout this specifi-
cation to features, advantages, or similar language does not
imply that all of the features and advantages that may be
realized with the present invention should be or are in any
single embodiment of the invention. Rather, language refer-
ring to the features and advantages is understood to mean
that a specific feature, advantage, or characteristic described
in connection with an embodiment is included in at least one
embodiment of the present invention. Thus, discussion of
the features and advantages, and similar language, through-
out this specification may, but do not necessarily, refer to the
same embodiment.

Furthermore, the described features, advantages, and
characteristics of the invention may be combined in any
suitable manner in one or more embodiments. One skilled in
the relevant art will recognize that the invention can be
practiced without one or more of the specific features or
advantages of a particular embodiment. In other instances,
additional features and advantages may be recognized in
certain embodiments that may not be present in all embodi-
ments of the invention.

One having ordinary skill in the art will readily under-
stand that the invention as discussed above may be practiced
with steps in a different order, and/or with hardware ele-
ments in configurations which are different than those which
are disclosed. Therefore, although the invention has been
described based upon these preferred embodiments, it would
be apparent to those of skill in the art that certain modifi-
cations, variations, and alternative constructions would be
apparent, while remaining within the spirit and scope of the
invention. In order to determine the metes and bounds of the
invention, therefore, reference should be made to the
appended claims.

The invention claimed is:

1. A system, comprising:

a self-service plant cultivation and storage facility, com-
prising:
a plurality of plant cultivation modules, and
a humidified storage vault comprising a plurality of

humidors; and

a first computing system comprising a cultivation man-
agement application, wherein

the cultivation management application is configured to
directly or indirectly control plant cultivation settings
for one or more plant cultivation modules of the
plurality of plant cultivation modules that a user of the
cultivation management application is authorized to
access by the self-service plant cultivation and storage
facility,

the plant cultivation settings comprise light settings,
watering settings, humidity settings, temperature set-
tings, nutrient settings, or any combination thereof,

the self-service plant cultivation and storage facility is
configured to provide control of the plant cultivation
settings of respective plant cultivation modules for a
respective individual user via the cultivation manage-
ment application, and

the self-service plant cultivation and storage facility com-
prises plant cultivation modules of multiple individual
users.

2. The system of claim 1, wherein the self-service plant

cultivation and storage facility further comprises a ware-
house area, a testing lab, and a kitchen/bakery.
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3. The system of claim 1, wherein at least one of the
plurality of plant cultivation modules comprises:

one or more growing beds;

respective lights and watering systems configured to
provide light and water for a respective growing bed of
the one or more growing beds;

one or more heaters; and

one or more electronic controllers configured to control
the lights and watering systems.

4. The system of claim 1, wherein the cultivation man-
agement application is further configured to control settings
of'one or more humidors of the plurality of humidors that the
user of the cultivation management application is authorized
to access by the self-service plant cultivation and storage
facility.

5. The system of claim 4, wherein

the humidor comprises an electronically controlled lock,
and

the cultivation management application is configured to
control the electronically controlled lock.

6. The system of claim 1, further comprising:

a second computing system comprising a self-service
plant cultivation and storage facility application,
wherein

the self-service plant cultivation and storage facility appli-
cation is configured to assign and unassign plant
growth modules for users.

7. The system of claim 6, wherein the self-service plant

cultivation and storage facility application is configured to:

receive communications from the cultivation manage-

ment application pertaining to the plant cultivation
settings; and

control a respective plant cultivation module of the one or
more plant cultivation modules that the user of the
cultivation management application is authorized to
access to facilitate the plant cultivation settings.

8. The system of claim 6, wherein the self-service plant
cultivation and storage facility application is further config-
ured to receive a selected video feed from a plant cultivation
module and provide the video feed to the cultivation man-
agement application.

9. The system of claim 6, wherein the self-service plant
cultivation and storage facility application is further config-
ured to provide messages from staff members to the culti-
vation management application.

10. The system of claim 6, wherein

the plurality of plant cultivation modules are configured to
detect mechanical or electronic errors and send notifi-
cations of the errors to the second computing system,
and

the self-service plant cultivation and storage facility appli-
cation is further configured to provide a message per-
taining to a respective error to a respective cultivation
management application.

11. The system of claim 6, wherein the plurality of plant
cultivation modules are configured to detect entry by indi-
viduals send entry notifications to the second computing
system, and

the self-service plant cultivation and storage facility appli-
cation is further configured to provide a message per-
taining to a respective entry notification to a respective
cultivation management application.

12. The system of claim 6, wherein the plurality of plant
cultivation modules are configured to detect changes to
environmental conditions outside of a range and send envi-
ronmental change notifications to the second computing
system when such changes are detected, and
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the self-service plant cultivation and storage facility appli-
cation is further configured to provide a message per-
taining to a respective environmental change to a
respective cultivation management application.

13. A non-transitory computer-readable medium storing a
computer program, the computer program configured to
cause at least one processor to:

directly or indirectly control plant cultivation settings for

one or more plant cultivation modules of a self-service
plant cultivation and storage facility that a user of the
cultivation management application is authorized to
access; and

control settings of one or more humidors of the self-

service plant cultivation and storage facility that the
user of the cultivation management application is
authorized to access, wherein the plant cultivation
settings comprise light settings, watering settings,
humidity settings, temperature settings, nutrient set-
tings, or any combination thereof,

the self-service plant cultivation and storage facility is

configured to provide control of the plant cultivation
settings of respective plant cultivation modules for a
respective individual user via the computer program,
and

the self-service plant cultivation and storage facility com-

prises plant cultivation modules of multiple individual
users.

14. The non-transitory computer-readable medium of
claim 13, wherein the computer program is further config-
ured to cause the at least one processor to:

receive and display a video feed from a selected one of the

one or more plant cultivation modules that the user of
the cultivation management application has access to.

15. The non-transitory computer-readable medium of
claim 13, wherein the computer program is further config-
ured to cause the at least one processor to:

receive and display notifications pertaining to mechanical

or electronic errors in a plant cultivation module, entry
notifications, and environmental condition changes in
the plant cultivation module.

16. A self-service plant cultivation and storage facility,
comprising:

a plurality of humidors comprising a humidifier and a

lock; and

a plurality of plant cultivation modules comprising:
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one or more growing beds,
respective lights and watering systems configured to
provide light and water for a respective growing bed
of the one or more growing beds,
one or more heaters, and
one or more electronic controllers configured to control
the lights and watering systems, wherein
settings of the plurality of plant cultivation modules and
the plurality of humidors are directly or indirectly
controlled by one or more authorized cultivation man-
agement applications,
the settings comprise light settings, watering settings,
humidity settings, temperature settings, nutrient set-
tings, or any combination thereof,
the self-service plant cultivation and storage facility is
configured to provide control of the plant cultivation
settings of respective plant cultivation modules for a
respective individual user via the cultivation manage-
ment application, and
the self-service plant cultivation and storage facility com-
prises plant cultivation modules of multiple individual
users.
17. The self-service plant cultivation and storage facility
of claim 16, further comprising:
a warehouse area;
a testing lab; and
a kitchen/bakery.
18. The self-service plant cultivation and storage facility
of claim 16, further comprising:
a computing system comprising a self-service plant cul-
tivation and storage facility application, wherein
the self-service plant cultivation and storage facility appli-
cation is configured to assign and unassign plant
growth modules for a user of a cultivation management
application of the one or more cultivation management
applications, receive a selected video feed from a plant
cultivation module and provide the video feed to a
cultivation management application, provide messages
from staff members to a cultivation management appli-
cation, provide messages pertaining to an error in a
plant cultivation module or a humidor to a cultivation
management application, and provide a message per-
taining to an entry notification for a plant cultivation
module or a humidor to a plant cultivation application.
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