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Summary

[. Title

Development of Intelligent Household Automated Cultivating System for Sprout
Vegetables

II. Aims and Necessity of the research and development

Because of the recent consumers who request pesticide-free, hormone-free
cultivation and a highly functional food, individual consumption of sprouts
vegetables in the house has increased significantly. While the growth rate of
whole vegetable industry in the country has increased by 0.5% per year, the
domestic production of sprout vegetables has increased rapidly by 24%, from 8
billion won in 2002 to 20.4 billion won in 2006. In 2020, the domestic production
of sprout vegetables is expected to be 108.2 billion won. However, in the case
of the sprout vegetables in domestic market, most of the sprout vegetables are
produced by using large drum-type incubator, and the distribution of cold chain
system is not introduced currently. In particular, because the products that are
shipped to wholesale market are distributed at room temperature, problems about
the quality of products has often occurred due to low degree of freshness. The
sprout vegetables in summer wholesale market have shorten expiration date and
low degree of freshness. Since there is no procedures for washing and
disinfection of seeds, consumers have a risk of ingesting sprout vegetables
contaminated with food poisoning bacteria.

Due to the fluctuation and soaring in vegetable prices in response to these
various hygienic problems and various environmental factors, the household
vegetable growing has increased significantly. Therefore, in this study, the
household automated cultivating system that can help sprout vegetables to grow
safely and easily at home will be developed, by using a seed cartridge that can
control the appropriate environment for the cultivation of sprout vegetable and
has passed through the washing process and sterilization of seeds. In addition,
by applying the irradiation time and wavelength of the LED that is optimized
for sprout vegetables, it is intended to satisfy consumers in the aspects of high
nutrient and function that consumer desires. Through this research, it will be
able to ingest sprout vegetables that are more fresh and enhanced with function

even at home. If commercialization of the system is performed, it is possible to



create added-value in seed industry and consumer electronics market. Also a
new market of providing cultivation system, in the form of rental or low prices
and selling cartridges of different bud vegetables, is expected. In addition, by
applying the irradiation time and wavelength of the LED that is optimized for
bud vegetables, it is intended to satisfy the aspects of high nutrient and
function that consumer desires.

Through this research, it will be able to ingest sprout vegetables that is
enhanced with function and nutrient fresh even at home. And if
commercialization is performed, it 1s possible to create added-value at seed
industry and consumer electronics market. Also a new market to provide a
cultivation system, such as in the form of rental or low prices, and selling

cartridges of different bud vegetables is expected.

[llI. Contents and scope of the project

a. Development of growth profile and growth environment for growing sprout
vegetables
(1) Setting conditions that can be used to cultivate optimally with the
developed cultivator and investigating several factors involved in the
growth of the sprout vegetables together developing the growth profile
about effects of each element on the growth.
(2) Investigating the optimal germination conditions of sprout vegetables and
developing the growth promotion technique.
b. Technology development in order to enhance the functionality properties of
sprout vegetables.
c. Construction database of optimal conditions for growing sprout vegetables
Optimized environmental control condition database in accordance with the

type of sprout vegetables with high consumer preference.

d. Implementation of optimal growth environment and automatical cultivation
system development
(1) Through investigating Optimal LED wavelength for sprout vegetables and
time of illumination, optimal light condition control.
(2) Developing temperature controller for internal space of cultivator and
designing the LED light source
(3) Developing hydroponic solution supply and drain device.

(4) Automatic cultivation controller development



e. Sterilized seed cartridge development of sprout vegetables
(1) Developing the technology that can wash and sterilize the seed of sprout
vegetable.
(2) By developing the sterilized seed cartridge and equipping it to the

cultivator, automatic cultivation is possible.

f. Implementation of intelligent system capable of environmental control and
perception of the kind of sprout vegetables
(1) Implementing system controller and developing algorithm that can control
the system intelligently
(2) Developing cultivation environment monitoring sensor.
(3) Designing the an intelligent RFID tag system and realizing the artificial

intelligence

IV. Result of the research

Developed eco-friendly sprout vegetable automatic cultivation system which
has independence from external environment and control its internal temperature,
light intensity, and irrigation amount. Developed a system capable of intelligent
control based on the information chip of the seed using the RFID tag system
which can control cultivation temperature, light intensity, composition of the
light, and amount of irrigation. To allow intelligent control, collect information
like irrigation amount, light intensity, and temperature of each kind of vegetable
seed, select auto-growth algorithm, and save on RFID chip. In the case of
existing sprout cultivation machine, light intensity and temperature control of a
particular is not performed, depends on the external environment, cultivation is
possible only at specific times, therefore, users need to check back often for the
cultivation state. In addition, various microorganisms inside the cultivation device
which is exposed to the external environment, there is a problem of
contamination by food poisoning bacteria. The system, unlike existing device,
minimizes contamination by independence from external environment, be able to
operate at any time if it is supplied power. Took five days of cultivation once,
cultivation of vegetables bud of maximum 250g is possible, it is once or twice
consumption of 4-person households. Come into the market, it is expected
developed sprout growth device for home can promote the direct transaction by
shopping at home or the Internet. Also a result by assesment of the machine
from this research, in case of manufacturing 2,000 product per a month, sum of

all components in machine is expected about 163170 won, and a retail price is



expected about 2000007250000 won.

V. Plan for application of the research

a. Plan for commercialization

(1) The instruction of technology will be performed in ©FC Phoebe and
©0xygen And Life.

(2) The investigation about stability of system and consumer-convenience
will be performed by requesting external performance-analyzing and
investigating institution for endurance and quality test.

(3) The aesthetic design of product is determined for domestic use, but the
survey on exterior design of various rendering images will be performed

to consumers.
b. Plan for industrialization
(1) The construction of mass production system and according marketing
plan is needed for industrialization of participating corporation and mass
production of product.
(2) The guideline for the price of product is expected to set in the application

of mass production system, aiming to supply the products in lower price
than 150 thousand won.
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EASE AlZke] Bl met mAE £ FF3 Frhsted A &t

E 32 9Bt FA9 e A oF 4R 5w

Standard Standard
Treatment plate count Treatment plate count

(CFU/mL) (CFU/mL)
NW 3.9x104 NW 8.1x107
W 3.1x104 - ™w 7.2x107
MABW 1.4x104 MABW 6.7x107
ow 9.6x10° ow 4.7x107
MOBW 7.0x10 MOBW 4.3x107
CL 5.5x10 CL 3.9x107

(th) rlolazs & HEY A Azte] e nAE & ¥
71 AgolA AF ZFHIL EUW vlo]aE QFE WEL o] &3ld A A

ol ME WS 9 WMIE ZAEAY. vlolazE oF HE AYst 108 o
Fd A Ak mAEo] AEHA @kon, wolar & WESY A ARt
0Z7HA T7tstE Wolg 9] AaE YEIA] ¥t FIAdEC HAEHA &
SKE 108 o] AgTFdME A F 540 AHedE At v Eo] HE
HA fddth vlelaE & B ES ol&std dTAE & A AW AN

Az el H5EE At

#3-3. €27 T welaR 0 FE HE A Azd wE nAE & #3)

Treatment Standard plate count Germination rate (%) Standard plate count
(CFU/mL) (GFU/mML)
5 6.0x10 4.7 A 7x108
10 0 94.7 0
15 0 940 - 0
20 0 93.3 0
25 0 940 0
30 0 92.7 0
3 AR FAY A R ASS BF ZetolW FH 7Y
b AgAz Fae) EW BEE 5F AT P
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Soaking  Cultivation Cultivation Washing
(drum) (basket)

a9 3-27. AR A FA A7 5 22 2 dE njE
o W3l (SPC: dutulAE 4=, Temp: 7]2)

£ 3-4 U A Ay F 489 S ¥4 vAE F=

Standard
Treatment plate count E. coli Salmonella sp.
(CFU/mL)
NwW 3.9x104 Detected N.D.
TW 3.1x104 Detected N.D.
MABW 1.4x104 Detected N.D.
ow 9.6x103 N.D. N.D.
MOBW 7.0x10 N.D. N.D.
CL 5.5x10 N.D. N.D.

(FgAzk 5%, NW: FHg, TW: £%&, MABW:rlo]aAZd o &Sy OW: 9&F
MOBW: mlo]a2 9 EWES, CL: H4&F)

SRz o 4F Y F 4BA FAe EW v4E FEE 2 2

3, grdeie BE ADTA dEHA gtk HFES BAY, £FE,

sfolzzoon B4 A FolA tEor, oF volazdolHEs, dat
]

@kt wlolA R HE T AiAEFE FEETRE
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29 3-68. HIH-4030 Humidity sensor
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The air flow of the intemal space
(Front View)
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