TITLE OF THE INVENTION

PLANT CULTIVATION DEVICE AND PLANT CULTIVATION ME THOD

TECHNICAL FIELD
[0001]

Thisinvention relates to a plant cultivation dev
a cultivation shelf that stores plural steps of pla
panels, each panel having plural culture mediumsfo
and a plant cultivation method.

BACKGROUND ART

[0002]

Variouskindsofconfigurationsofplantcultivat
each having a cultivation shelf that stores plural
plant setting panels have been proposed (see Patent
document 1, for instance).
[0003]

Fig.3isafrontviewthatshowsaninstanceofa
configuration of a plant cultivation device. A ref
number102inthefiguredenotesaplantsettingpa
two ormore culture mediumsfor planting plantsV,
numberl03denotesacultivationshelfthatstores
setting panels 102, and a reference number 107 deno
lightingdeviceforirradiatinglightontheplants
cultivationdevice 101 asshowninthefigurehass
106A, 106B for detecting height ofthe plantV and

112 that supports the lighting device 107 that can
downsoastodrivetheelevatorl12suchthatadi
the plant V and the lighting device 107 is made con
according to detected result by the sensor units 10
By such a configuration of the plant cultivation de
itis possible to certainly irradiate light on many
and to stably cultivate the plants.
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[0004]
Patentrelateddocumentl: Officialgazette of Japa nesepatent
application publication N0.2013-153691

SUMMARY OF INVENTION
PROBLEMS TO BE SOLVED BY INVENTION

[0005]

But, the configuration exemplarily shown in Fig.3 has such
aproblemthatthecultivationshelfitselfismade complicated
sincethelightingdevicel07itselfcangoesupan ddownthrough
the elevator 112.

[0006]

In plantfactories (plant cultivation devices), s ome plants
grow up only in the height direction (abnormally lo ng growth)
duetopoorgrowth,withoutgrowingupinthelater aldirection.
Then, a result detected on such a poor growth plant may lead
to an error control of the elevator 112 since the p lant
cultivation device 101 detects only the height thro ugh the
sensors 106A, 106B.

[0007]

Anobjectofthe inventionisto provide a plant cultivation

device and a plant cultivation method for solving t he

above-mentioned problems.

MEANS FOR SOLVING PROBLEMS

[0008]
Afirstaspectoftheinventionisaplantcultiv ationdevice
(1) having a cultivation shelf (3) that stores plu ral plant
setting panels (2), each plant setting panel having plural
culture mediums (not shown) for planting plants (V) , as
exemplarily shown in Figs.1 and 2, comprising:
a camera unit (4) arranged on an upper hand of the plant
settingpanel(2)inordertotakeimagesofthepl ant(V)planted
on the plant setting panel (2) from its upper side;
agrowthwidthanalysisunit(5)foranalyzinggrow thwidth
oftheplant(V)throughprocessingtheimagesoft heplant(V)



obtained by the camera unit (4);

asensorunit(6)fordetectingagrowthheightof
V)

a lighting device (7) for irradiating light on the
(V) that is set on the plant setting panel (2); and

a lighting control unit (8) that controls the light
device (7) so asto adjust quantity of the lightir
the plant (V);

whereby the lighting control unit (8) is configured
adjust the quantity of the light irradiated on the
on the basis of an analysis result through the grow
analysis unit (5) and/or adetected resultthrough
unit (6) whenthe analyzed result through the growt
unit(5)showsthegrowthwidthoftheplant(V)do
apredetermined threshold value and the sensor unit
the growth height of the plant (V) does not exceed
predetermined threshold value, and to reduce the qu
the light irradiated on the plant (V) into predeter
guantity regardless ofthe analyzedresultthrough
width analysis unit (5) or the detected result thro
sensor unit (6) when the analyzed result through th
widthanalysisunit(5)showsthegrowthwidthoft
exceedsapredeterminedthresholdvalueandthesen
showsthegrowthheightoftheplant(V)exceedsa
threshold value.
[0009]

A second aspect of the invention is the plant culti

device, wherein the camera unit (4) is located on a
so as to take images of two or more plant stocks (V
setonthe plantsetting panel (2) froman upper ha
growth width analysis unit (5) analyzes a maximum w
dimensionofeach of plant stocks (V) setonthe pl
paneland/oranareaofeachofthe plantstocks (V
plantsettingpanel(2)thatisprojectedonahori
and

ifthere is the plant stock having poor growth in
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more plant stocks (V) that are imaged through the ¢
(4), the growth width analysis unit (5) analyzes th
width dimensions and/or the areas projected onthe
face for the plant stocks that are not poorly grown
[0010]

The third aspect of the invention is the plant cult
device,furthercomprisingatimer(9)thatmeasure
whereinthelightcontrolunit(8)reducesthequan
irradiatedontheplant(V)stepwiseaccordingtot
throughthetimer(9)whenananalysisresultbyth
analysis unit(5) shows thatthe growth width ofth
exceedsapredeterminedthresholdvalueandthesen
shows that the growth height of the plant (V) excee
predetermined threshold value.

[0011]

The fourth aspect of the invention is the plant cul
device, further comprising a variety data input uni
through which data as to which plant variety the pl
the plant setting panel (2) belongs to is inputted,

an optimum data holder (11) that stores dataregard
optimum quantity of light for plant varieties (V),
wherebythelightcontrolunit(8) adjuststhe quan
oflightirradiated onthe plant(V)basedon the
isinputtedthroughthevariety datainputunit(10
data that is stored in the optimum data holder (11)
[0012]

Thefifthaspectoftheinventionisaplantcultiv
of cultivating plants (V), making use of a cultivat
(3)thatstorespluralstepsof plantsettingpane
plantsetting panel having plural culture mediums (
for planting, comprising:

a step of taking images of the plant (V) seton the
setting panel (2) fromanupper side throughacame
thatislocatedonanupperhandoftheplantsetti

a step of processing the images of the plants (V) o
camera unit (4) through a growth width analysis uni
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analyzing a growth width of the plant (V),

astepofdetectingagrowthheightoftheplant(V
a sensor unit (6),

astepofcontrollingalightingdevice(7)through
control unit (8) so as to adjust quantity of light
ontheplant(V)basedonananalyzedresultthroug
width analysis unit (5) and/or a detected result th
sensor unit (6) if an analyzed result of the growth
analysis unit(5) shows the growth width of the pla
notexceedapredeterminedthresholdvalueandthe
(6) shows the growth height of the plant (V) does n
a predetermined threshold value, and

astep of controlling the lighting device (7) throu
light control unit (8) so as to reduce the quantity
irradiatedontheplantintopredeterminedquantity
ofthe analyzed result through the growth width ana
(5) or the detected result through the sensor unit
analyzedresultofthegrowthwidthanalysisunit(
growthwidthoftheplant(V)exceedsapredetermin
value and the sensor unit (6) shows the growth heig
plant (V) exceeds a predetermined threshold value.
[0013]

The sixth aspect of the invention is the plant cult
method, whereinthe cameraunit(4) takestheimage
stocksoftheplants(V)thataresetontheplant
(2) from the upper hand,

whereby when poor growth stocks are foundinsuchi
the growth width analysis unit (5) analyzes maximum

dimensionsand/orareasprojectedinahorizontald
for the stocks that are not poorly grown.
[0014]

Theseventhaspectoftheinventionistheplantc
method,whereinthelightcontrolunit(8)reduces
quantity of light irradiated on the plants (V) with
timewhentheanalysisresultthroughthegrowthwi
unit (5) shows that the growth width of the plant (
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apredetermined threshold value and the sensor unit
thatthegrowthheightoftheplant(V)exceedsap
threshold value.

[0015]

The eighth aspect of the invention is the plant cul
method,furthercomprisingastepofinputtingdata
variety ofthe plant (V) the plant(V)thatis set
setting panel (2) belong to, and

a step of obtaining optimum quantity of light to be
irradiated on the plant (V) that is set on the plan
panel(2)fromdataregardingthe optimalquantity
various varieties of plants (V) thatis stored in t
data holder (11) and the data that has been inputte

whereby the light control unit (8) controls the lig
device (7) suchthatthe quantity of lightto be ir
the plant (V) is made optimum.
[0016]

Thenumberinparenthesesshowsthecorrespondinge
the drawings for the sake of convenience, according
descriptions are notrestricted and bound by the de
on the drawings.

EFFECTS OF INVENTION

[0017]

According to the first and fifth aspects of the i

the configuration of the cultivation shelf can be m
simplifiedsincetheelevatorexemplarilyshownin

provided. Thelightcontrolunitcontrolstheligh
toreducethequantityofthelightirradiatedont
predeterminedquantityifthegrowthwidthofthep
throughthegrowthwidthanalysisunit exceedsap

growth width threshold value and the growth height
through the sensor unit exceeds a predetermined hei
threshold value, so that it is possible to weaken t

of the plant and to avoid such a situation that the

broken by hitting againstthe plantsetting panelb

(6) shows
redetermined

tivation
astowhich
ontheplant

t setting
oflightfor
he optimal
d,
hting
radiated on

lementin
ly, the
scriptions

nvention,
ade
Fig.3isnot
tingdevice
heplantinto
lantanalyzed
redetermined
detected
ght
he growth
plantis
eingonthe



upper side. Besides, it is possible to avoid a tip
phenomenon due to excessive exposure of the light.
factories(plantcultivationdevices),someplants

in the height direction (abnormally long growth) du
growth,withoutgrowingupinthelateraldirection
apoorgrowthcanbeaccuratelydetectedsincethe

of the plant can be also detected through the camer
addition to the detection of the growth height of t
through the sensor unit according to the invention.
[0018]

According to the second and sixth aspects of the
iispossibletoaccuratelyjudgeastateofgrowt
without receiving influences of the poor growth sto
[0019]

Accordingtothethirdandtheseventhaspectsof
it is possible to properly control the quantity of
[0020]

Besides, according to the fourth and eighth aspec
invention, itis possible to cultivate the plants w
quantity of illumination light that is set for each
variety, improving energy efficiency.

BRIEF DESCRIPTION OF DRAWINGS
[0021]
Fig.lisatypicalview(blockdiagram)thatshow
of a configuration of a plant cultivation device ac
the invention.
Fig.2isasideviewofacultivationshelfthat
shown in Fig.1.
Fig.3isafrontviewthatshowsaninstanceofa
configuration of the plant cultivation device.

EMBODIMENTS FOR CARRYING OUT THE INVENTION

[0022]

Embodiments of the invention are mentioned, refer

appended drawings Figs.1 and 2.
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[0023]

A plant cultivation device according to the inven
exemplarily shown with a reference number 1 in Figs
andhasacultivationshelf3thatstorespluralst
setting panels2. Twoormore culture mediums (not
planting plants V are placed on each plant setting
[0024]

And,theplantcultivationdevicelaccordingto
has

- acameraunit4arrangedonanupperhandofthepl
panel2inordertotake imagesofthe plantV set
setting panel 2 from its upper side;

- agrowthwidth analysis unit5 foranalyzing growth
theplantV (concretely speaking,amaximumwidthd
theplantVand/oranareahorizontallyprojected)
the images of the plant V obtained by the camera un
a well-known method,

+ a sensor unit 6 for detecting a growth height of th
V (the maximum growth height);

- alightingdevice 7forirradiatinglightonthepl
is set on the plant setting panel 2; and

- alighting control unit 8 that controls the lightin
7soastoadjustquantity ofthelightirradiated
V.

The light control unit 8 is configured to adjust th
ofthelightirradiatedontheplantVonthebasis

result through the growth width analysis unit 5 and
detected result through the sensor unit 6 when the
resultthroughthegrowthwidthanalysisunit5sho

width ofthe plantV doesnotexceedapredetermine
value(growthwidththresholdvalue)andthesensor
thegrowthheightoftheplantVdoesnotexceeda
threshold value (height threshold value), and to re
quantity of the light irradiated on the plant V int
predetermined quantity irrespective of the analyzed
throughthegrowthwidthanalysisunitSandthede
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throughthesensorunit6 whenthe analyzedresult
growthwidthanalysisunitS5showsthegrowthwidth
Vexceedsapredeterminedgrowthwidththresholdva
sensor unit 6 shows the growth height of the plant
apredetermined heightthresholdvalue. “Irrespect
analyzed result through the growth width analysis u
the detected result through the sensor unit 6” in t
specification means “the analyzed result through th
width analysis unit 5” and “the detected result thr
sensor unit 6” are not considered when the light co
8 controls the lighting device 7, and the light con
8controlsthelightingdevice7withoutaddingsuc
result and such a detected result. In such a case,
controlunit8reducesthe quantity ofthe lightir
theplantVintopredeterminedquantitywithoutcon
analyzed result through the growth width analysis u
the detected result through the sensor unit6. Whe
ofboththegrowthwidthoftheplantVthatisana
the growth width analysis unit5andthe growth hei
detected through the sensor unit 6 exceeds a predet
threshold value and the other does notexceed a pre
thresholdvalue,thelightcontrolunit8controls
ofthelightaccordingtothegrowthwidthwhenthe
of the plant V that was analyzed through the growth
analysisunitsdoesnotexceedapredeterminedgro
value,oraccordingtothegrowthheightwhentheg
that was detected through the sensor unit 6 does no
predetermined height threshold value.
[0025]

Preferably, the lighting device 7 is a LED light so
butmaybeotherwell-knownlightsource,suchasa
lamp, a high pressure sodium lamp and a metal halid
[0026]

Furthermore, there are an analog dimming of adjusti
lightness by changing currentsuppliedto the light
7 and a PWM dimming of adjusting the lightness by ¢
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light-ontime and light-offtime asthe methods of the control

ofthelighting device 7 throughthe lightcontrol unit8,and
both methods may be appropriately used depending on kinds of
the lighting devices 7. When the LED light source isused as
thelightingdevice 7, the quantity of lightmay be controlled
with both the analog dimming and the PWM dimming. In such a
case, it has been known that a photosysthesis rate increases
ifthelightisintermittentlyirradiatedonplants ratherthan
successively (thelightirradiationwhich lighttim ewidthis
200 u sec or so and light-dark cycle is 2.5kHz or so alth ough
theseareslightlydifferent,dependingonvarietie sofplants).
Then, the intermittentlightirradiation with the P WM dimming
is preferable in an aspect of promoting photosysthe sis in
comparison with the successive light irradiation wi th the
analogue dimming.

[0027]

Preferably, the camera unit 4 may take still pict ures, but
the camera unit 4 having moving picture function ma y not be
excluded. Preferably, the imaging timing through t he camera
unit4issynchronizedwiththetimingofthelight irradiation
through the lighting device 7 in case of the above- mentioned
PWM dimming through the lighting device 7.

[0028]

According to the invention, the configuration of the
cultivation shelf 3 ca be simplified since the elev ator 112
exemplarilyshowninFig.3isnotprovided. Beside s,thelight
control unit 8 controls the lighting device 7 to re duce the
quantity of the light irradiated on the plant V int o]
predetermined quantity when the growth width of the plant V
analyzed through the growth width analysis unit 5 e xceeds a
predetermined growth width threshold value and the growth
height detected through the sensor unit 6 exceeds a
predetermined height threshold value, so that it is possible
toweakenthegrowthoftheplantVandtoavoidsu chasituation
thattheplantVisbrokenbyhittingagainstthep lantsetting
panel 2 being on the upper side. Furthermore, iti s possible

10



toavoidatipburnphenomenonduetothe excessive
the light. In plant factories (plant cultivation d

some plants grow up only in the height direction (a
long growth) due to poor growth, without growing up
lateral direction. But, such apoor growth can be
detected since the growth width of the plant V can
detectedthroughthesensorunit6inadditiontot

of the growth height of the plant V through the sen
according to the invention.

[0029]

Onthe other hand, preferably, the camera unit 4

on aposition so as toimage two or more plants V't
ontheplantsettingpanel2,andthegrowthwidth

5 analyzes the maximum width dimension of each of t
V set on the plant setting panel 2 and/or an area o
the plants V onthe plantsetting panel 2thatisp
ahorizontalface. Ifthereisthe plantV having
(thatis,thespindlygrowthplant)intwoormore
areimagedthroughthecameraunit4,thegrowthwi
unitSmayextrudethestockhavingpoorgrowthand
themaximumwidthdimensionsand/ortheareasproje
horizontal face of the stocks that are not poorly g
such a case, it is possible to accurately judge the
conditionofthe plantwithnoinfluencefromthe s

poor growth.

[0030]

As mentioned above, the light control unit 8 is ¢

to reduce the quantity of the lightirradiated on t

into predetermined quantity regardless ofthe analy

by the growth width analysis unit5 orthe detectio
thesensorunit6iftheanalyzedresultthroughth
analysisunitsshowsthatthegrowthwidthofthe
apredeterminedgrowthwidththresholdvalueandth

6 shows that the growth height of the plant V excee
predetermined height threshold value. In such a ca
quantityoflighttobeirradiatedontheplantVm
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stepwisewithlapseoftime. Concretely,theplant
device 1maybeprovidedwithatimer9thatmeasur
time such that the quantity of the light to be irra
theplantVisreducedstepwisethroughthelightc
8withlapseoftime. Forinstance,iftheirradia
oflightinamomentthatthegrowthwidthofthep
throughthegrowthwidthanalysisunitsexceedsa
growth width threshold value and the growth height

through the sensor unit 6 exceeds a predetermined h

thresholdvalueis50
by be reduced stepwise in such a way that the irrad
quantity of lightin the firstday (that s, the fi
adaywhenthegrowthwidthofthe plantVanalyzed
growth width analysis unit 5 exceeds a predetermine
width threshold value and the growth height detecte
the sensor unit 6 exceeds a predetermined height th
value) is 45
second day is 40
growthinaheightdirectionstopswhenhavingace

but growth in a lateral direction continues. So, i
difficulttocontinuously detectthedegree ofthe
with the sensor unit 6 in such plant varieties. If
continuestogrowinthelateraldirectionas menti

it may be difficult for the growth width analysis u
analyze the width dimension per one stock ofthe pl

area projected in the horizontal direction since th
adjacenttoeachotherexisttogetherandgrow. Wh
theirradiation quantity of light stepwise with lap

after the growth of the plant V exceeds a predeterm
threshold value, itis properly control the quantit

without depending on the sensor unit 6 and the grow
analysis unit 5.

[0031]

On the other hand, the optimum quantity of light
irradiated onthe plantVinthe growing season (th
lighttimewidthorthelight-darkcyclethatiscl
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tothe photosysthesis rate inthe case of PWM dimmi
quantity of the current to be supplied to the light
7inthecaseoftheanaloguedimming)andtheopti
oflightto beirradiated onthe plantbefore harve
tosay,thequantityoflightreducedthroughthel

unit 8 when the growth width of the plant V exceeds
predetermined growth width threshold value and the
height exceeds a predetermined height threshold val
moreorless,dependingontheplantvarieties. Th
cultivation device 1 according to the invention has
datainputunitl0throughwhichdataastowhichp
theplantVontheplantsettingpanel2belongsto

and an optimum data holder 11 that stores data rega
optimum quantity of light for plant varieties such

light control unit 8 adjusts the quantity of light

on the plant based on the data that is inputted thr
variety data input unit 10 (that is, data as to whi
variety the plant V on the plant setting panel 2 be
andthedatathatisstoredinthe optimumdatahol

is, the dataregardingthe optimum quantity ofligh
varieties). Thatis, if the growth width of the pl
isanalyzed through the growth width analysis unit
exceed a predetermined growth width threshold value
growth heightthatis detected through the sensoru

not exceed a predetermined height threshold value,
control unit 8 controls the quantity of light based
analyzedresultthroughthegrowthwidthanalysisu
detected result through the sensor unit 6, and the

is inputted through the variety data input unit 10
dataastowhichplantvarietythe plantVonthep

panel 2 belongsto) andthe datathatis storedin
dataholderll(thatis,thedataregardingtheopt
oflightforplantvarietiesintheendofcultivat

ifthe growth width ofthe plantV analyzed through

width analysis unit 5 exceeds a predetermined growt
threshold value and the growth height detected thro
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sensor unit6 exceeds a predetermined heightthresh
the light control unit 8 controls the quantity of |
onthedatathatisinputtedthroughthevarietyda

10 (thatis, data asto which plantvariety the pla

plant setting panel 2 belongs to) and the data that
inthe optimumdataholder 11 (thatis, the datare
optimumquantityoflightforplantvarieties). In
itispossibleto cultivate the plants with proper
illuminationlightthatissetforeachplantvarie

energy efficiency. Forinstance, the variety data

10 is a well-known tough panel or switch, and may b
atapositionexemplifiedinFig.2. Besides,theo
holder 11 is a well-known media, such as a hard dis
a USB memory and a SD card, for instance.

[0032]

Ontheotherhand,thesensorunitéwhichisexe
in Fig.1 is a non-contact type photoelectric sensor
comprised of emitters 6A and 6B, but is not limited
type. The otherwell-known non-contacttype and co
of sensors may be used. Alternatively, another cam
differentfromthe cameraunit4 may be provided as
unit6. Insuchacase,acapturedimageisinputt
analyzerinordertodetecttheheightthroughimag
Such an image analyzer may be the growth width anal
5.

[0033]

The cultivation shelf 3 has plural steps of plan
panels 2. Then, preferably, the cameraunit4isa
anupperhandofany ofthe plantsetting panels 2
speaking, alowerface ofthe plant setting panel 2
theupperhandofanyoftheplantsettingpanels2
the same plants are set on one cultivation shelf 3
factory, and different varieties of plants are rare
onecultivationshelf3. Forthesereasons,ifthe
aresetononecultivationshelf3,itisnotneces
images of all plants through the camera unit 4, and
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sufficient to take an image of at least one stock o
preferably to take images of plural stocks of plant
whichiscomprisedofthecameraunit4andthelig

7 may be attachedto the cultivationshelf3. Ins
theattachmentworkofthecameraunit4andtheli
7 can be made simplified.

[0034]

A plant cultivation method according to the inven
method of cultivating the plants V, making use of t
cultivation shelf 3 that stores plural steps of the
setting panels 2, each plant setting panel 2 having
mediums for planting the plants V (not shown). Suc
has

- astepoftakingimagesoftheplantVsetonthep
panel 2 from the upper side through the camera unit
located on the upper hand of the plant setting pane

- astepofprocessingtheimagesoftheplantsV of
unit4 through the growth width analysis unit 5 and
the growth width of the plant V (concretely speakin
maximum width dimension of the plant V and/or an ar
horizontally projected),

- astep of detecting the growth height of the plant
the sensor unit 6,

- astepofcontrollingthelightingdevice 7through
controlunit8soastoadjustthequantity ofligh
ontheplantVbasedontheanalyzedresult throug
width analysis unit 5 and/or the detected result th
sensoruni t 6 iftheanalyzedresultofthegrowthwidthanalysis
unit 5 shows the growth width of the plant VV does n
apredeterminedgrowthwidththresholdvalueandth
6 shows the growth height of the plant VV does not e
predetermined height threshold value, and
+ astepofcontrollingthelightingdevice7throug
controlunit8soastoreducethequantityofligh
on the plant V into predetermined quantity regardle
analyzedresultthroughthegrowthwidthanalysisu
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detectedresultthroughthesensorunit6ifthean

of the growth width analysis unit 5 shows the growt
theplantVexceedsapredeterminedgrowthwidthth

and the sensor unit 6 shows the growth height of th
exceeds a predetermined height threshold value.
Todetectthe heightthroughthe sensorunit6,to
oftheplantsVthroughthecameraunit4andtoan
the growth width analysis unit 5 are not necessary

be done. Forinstance, these may be done during 10
are end season of the cultivation, such as twice a
[0035]

According to the invention, the configuration of
cultivation shelf 3 can be made simplified since th

112 as exemplarily shownin Fig.3 is not provided.
control unit 8 controls the lighting device 7 so as
the quantity of light irradiated on the plant V int
predetermined quantity if the growth width of the p
analyzed through the growth width analysis unit 5 e
predetermined growth width threshold value and the
height detected through the sensor unit 6 exceeds
predetermined height threshold value, so that it is
toweakenthegrowthoftheplantV,andtoavoids
thattheplantVisbrokenbyhittingagainstthep

panel 2 being on the upper side. Furthermore, iti
to avoid the tipburn phenomenon due to the excessiv
ofthelight. Inplantfactories(plantcultivatio

some plants grow up only in the height direction (a
long growth) due to poor growth, without growing up
lateral direction. But, such a poor growth can be
detected since the growth width of the plant V can
detectedthroughthesensorunit6inadditiontot

of the growth height of the plant V through the sen
according to the invention.

[0036]

Whenthe cameraunit4 takesthe images of the pl

of plants V that are seton the plant setting panel
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upperhandandthepoorgrowthstocksarefoundin
the growth width analysis unit 5 analyzes the maxim
dimensions and/or the areas projected in the horizo
direction regarding the stocks that are not poorly
doingso,itispossibletocertainlyjudgethesta
of the plants without receiving influences ofthe p
stocks.
[0037]
Thelightcontrolunit8 may reduce stepwise the
light irradiated on the plants V with lapse of time
analyzedresultthroughthe growthwidthanalysisu
that the growth width of the plant V exceeds a pred
growth width threshold value and the sensor unit 6
thegrowthheightoftheplantVexceedsapredeter
threshold value. By doing so, it is properly contr
quantity of light.
[0038]
Preferably, the plant cultivation method accordin
invention has
- a step of inputting data as to which variety of the
the plantVthatis setonthe plantsetting panel
and
astepofobtainingoptimumquantityoflighttobe
onthe pantV thatis set on the plant setting pane
thedataregardingtheoptimalquantityoflightfo
varieties of plants V that is stored in the optimal
holderllandthedatathathasbeeninputtedsoas
the lighting deice 7 through the light control unit
that the quantity of light to be irradiated on the
ismadeoptimum. Insuchacase,itispossibleto
the plants with the proper quantity of light that
each variety of plants, improving the energy effici

EXPLANATION OF REFERENCE NUMBERS
[0039]
1..... Plant cultivation device
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2. .. Plant setting panel

3. Cultivation shelf

4. ... Camera unit

5. .. Growth width analysis unit
6..... Sensor unit

7..... Lighting device

8..... Light control unit

9..... Timer

10 ... ... Variety data input unit

11 ... ... Optimal data holder

V.. .. Plant
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CLAIMS

1. A plant cultivation device having a cultivation
storespluralstepsofplantsettingpanels,eachp
panel having plural culture mediums for planting pl
comprising:
acameraunitarrangedonanupperhandoftheplan
panelinordertotakeimagesoftheplantonthep
panel from its upper side;
a growth width analysis unit for analyzing growth w
oftheplantthroughprocessingtheimagesofthep
by the camera unit;
asensor unitfor detecting a growth height of the
alighting device for irradiating light on the plan
is set on the plant setting panel; and
alighting control unitthat controls the lighting
soastoadjustquantity ofthe lightirradiated on
whereby the lighting control unitis configuredto
the quantity ofthe lightirradiated onthe planto
of an analyzed result through the growth width anal
and/or a detected result through the sensor unit wh
analyzed result through the growth analysis unit sh
growth width of the plant does not exceed a predete
threshold value and the sensor unit shows the grow
ofthe plant does not exceed a predetermined thresh
andtoreducethequantity ofthelightirradiated
into predetermined quantity regardless ofthe analy
through the growth width analysis unit or the detec
through the sensor unit when the analyzed result th
growthwidth analysisunitshowsthe growthwidtho
exceeds a predetermined threshold value and the sen
shows the growth height of the plant exceeds a pred
threshold value.

2. Theplantcultivationdevice accordingtoclaim1,
thecameraunitislocatedonapositionsoastot
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oftwoormoreplantstocksthataresetonthepla ntsetting

panelfromanupperhand,andthe growthwidthanal ysisunit

analyzes a maximum width dimension of each of plant stocks

setonthe plantsetting paneland/oranareaofea chofthe

plantstockssetontheplantsettingpanelthatis projected

on a horizontal face, and

ifthere is the plant stock having poor growth in two or

more plantstocksthatareimagedthroughthe camer aunit,the
growth width analysis unit analyzes the maximum wid th
dimensions and/or the areas projected on the horizo ntal face

for the plant stocks that are not poorly grown.

3. The plant cultivation device according to claim 1lor2,
further comprising a timer that measures lapse time , Wherein
thelightcontrolunitreducesthequantityofligh tirradiated
on the plant stepwise according to time measured th rough the
timerwhenananalyzedresultbythegrowthwidtha nalysisunit
showsthatthegrowthwidthoftheplantexceedsa predetermined
thresholdvalueandthesensorunitshowsthatthe growthheight
of the plant exceeds a predetermined threshold valu e.
4. Theplantcultivationdevice accordingtoanyoneo fclaims
1to3,furthercomprisingavarietydatainputuni tthrough
which data as to which plant variety the plantont he plant

setting panel belongs to is inputted, and
an optimum data holder that stores data regarding
optimum quantity of light for plant varieties,

whereby the light control unit adjusts the quantity of
light irradiated on the plant so as to be optimum b asedon
thedatathatisinputtedthroughthevarietydata inputunit
and the data that is stored in the optimum data hol der.
5. A plant cultivation method of cultivating plants, making
useofacultivationshelfthatstorespluralsteps of plant
setting panels, each plant setting panel having plu ral

culture mediums for planting, comprising:
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astepoftakingimagesoftheplantsetonthepla
panelfromanuppersidethroughacameraunit tha
on an upper hand of the plant setting panel,

astepofprocessingtheimagesoftheplantsofth
unitthroughagrowthwidthanalysisunitandanaly
width of the plant,

a step of detecting a growth height of the plant t
a sensor unit,

a step of controlling a lighting device through a |
control unit so as to adjust quantity of lightirra
theplantbasedonananalyzedresultthroughtheg
analysisunitand/oradetectedresultthroughthe
whenananalyzedresultofthegrowthwidthanalysi
the growth width of the plantdoes not exceed a pre
threshold value andthe sensorunitshowsthe growt
theplantdoesnotexceedapredeterminedthreshold

astepofcontrollingthelightingdevicethrought
control unitso as to reduce the quantity of light
on the plant into predetermined quantity regardless
analyzed resultthrough the growth width analysis u
detectedresultthroughthesensorunitwhenthean
ofthegrowthwidthanalysisunitshowsthegrowth
plant exceeds a predetermined threshold value and t

unit shows the growth height of the plant exceeds a

predetermined threshold value.

6. The plant cultivation method according to claim 5,

the camera unit takes the images of plural stocks o

plantsthataresetontheplantsettingpanelfrom
hand,

whereby when poor growth stocks are foundinsuchi
the growth width analysis unit analyzes maximum wid

dimensionsand/orareasprojectedinahorizontald
for the stocks that are not poorly grown.

7. The plant cultivation method according to claim 5 o
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whereinthelightcontrolunitreducesstepwisethe guantity

of light irradiated on the plants with lapse of tim e when
the analyzed result through the growth width analys is unit
shows that the growth width of the plant exceeds a
predeterminedthresholdvalueandthesensorunits howsthat
the growth height of the plant exceeds a predetermi ned

threshold value.

8. The plant cultivation method according to claim 7, further
comprising a step of inputting data as to which var iety of
the plant the plant that is set on the plant settin g panel

belong to, and
a step of obtaining optimum quantity of light to be

irradiated onthe plantthatis setonthe plantse tting panel
from data regarding the optimal quantity of light f orvarious
varieties of plants thatis stored in the optimal d ata holder
and the data that has been inputted,
wherebythelightcontrolunitcontrolsthelightin gdevice
such that the quantity of light to be irradiated on the plant

is made optimum.
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