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A Study on the Interaction Structure of Smart Farm in Controlled
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Abstract The purpose of this study is to study the interaction structure of a smart farm for controlled
environment horticulture. As a research method, interaction factors were analyzed by defining the
growth stages of humans, plants, and plants, which are the subjects of interaction during the
production, distribution, sales and consumption stages of smart farms. Additionally, on-site survey was
used to differentiate between one-time, short-term, and long-term, depending on the behavior and
operation of the interacting entity and time. As a result, the research came up to a finding that 1)
Human and Plant are based on interactions of ‘one-time, short-term’ 2) Plant and Smart Farm as
‘short-term’ 3) Smart Farm and Human as ‘short-term and long-term’. For this reason, this study is
meaningful in deriving the relationship between the subjects and the interaction elements in the
production stage of the smart farm and presenting a new interaction structure model by structuring

them.
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Table 1. Plant growth stage

Stage Life cycle Phasic Development
1 Germination Germination
Growth )
2 Vegetative growth
Flowering
Deletion »
3 - Reproductive growth
Maturation
4 Drying Senescence
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Table 2. Task for each stage of growth of lettuce
grown in field

Task Field culture

1 Seed selection, Seeding

Planting, Thinning

Leaf picking storage

Bl [N

Fertilizer application
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HCI 2.0

HCI 1.0 Digital
products
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equipment | service

Digital
content
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Fig. 1. Definition of HCI
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Fig. 2. Traditional farming interaction

3.2 ADIEY TQ 3 AMIRI0| Xei(Task) 5}

SEAFYOIE FFY ATIERS Tasse]
o 342 2R Aok 92 BUEII Fojt 7
5o 1A, A9 A AL TR 241, 51
919 eisiet BYAPE 7Hset 34T TR,

1Y ArtERE AFnd] 342 £ 5719 @
o4 FHL BHOE BAA AT 7145 A%
o] gsko] H88h1 FRgT HEgon il B
W2 AT olol 7t Wad et dgre wy
2 Adstel 74T 5 Q=S seict @A) S04 A
A9 710] vz H8F % Q= AR 7140 xgo
2 2520158 Ao] 14t AnkEgAlols, )23
9 AEY 3502 FAHlHI2,

Table 3. Changes in farms before and after the
introduction of smart farms

Traditional Farm Smart Farm

Convenien Restricted by time and place Monltqnng and control
ce anytime, Anywhere
Know- | Dependence on experience | Sensor and data—driven
how and senses farming

Production, Secondary
processing, Direct
transaction

Income Focus on production

Wy AnER 7162 48T AU wsE
Table 33} Zo] J2istglct. Mol ZRe 7| 53]
ARV o] R RRA ATkE 5 =Y F
914 ofe ALt 74 F Ao} TRseigom, st &
Bl HY3 o] AESHA 7IE Y WAl
2% Mg dlolel Jle] BAZ WERIGE, 45
WA A B4 7% oI A, 22 78, 4
A7t R A5 e ThstE T 4SS
selsigict,

Table 4. Definition of Controlled horticultural task after
introduction of smart farm [13]

Task Human Smart farm

1 Seeds provided

-Seeding
-Monitoring smart link, sensor node,

2 ~Transplanting controller node, smart video,
-Planting soil sensor, smart irrigation,

- safety, sensor, alarm device
3 Harvesting

4 Post-harvest care
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Fig. 3. Changes in interactions after the introduction of
smart farms
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Fig. 5. Nongboomind
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Table 5. Farm8, Derived interaction elements

)

Task Human Smart Farm Plant
1 Germination work Germination and
dormancy
-Seedling selection
f;:s lantation -Differentiation
2 P Data measurement |-Heading stage
planting : ”
and environmental |-Head formation
-System check and -
control according to
control
steps
—Confirmation and
harvesting After rooting,
3 conditions harvest according
-System check and to head formation
control
4 Post-harvest care |Control standby No aging stage

Table 6. Nongboomind, Derived interaction elements

Task Human Smart Farm Plant
1 —-Germination work Germination and
—Information record dormancy
-Seedling selection
and
9 trans_plantatlon Data measurement —Heading stage
planting : —~Head formation
and environmental
-System check and -
control according
control
to steps
—Confirmation and
harvesting After rooting,
3 conditions harvest according
-System check and to head formation
control
4 Post-harvest care |Control interruption |No aging stage
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Table 7. Controlled Horticulture Smart Farm Elements

Derived
Division Content
One-time One-off Interaction
Short-term More than one Interaction
Long-term More than one day of Interaction

Actuator node

Long-term

Short-term Observation Sensor node

One-time Physical contact

Video equipment

Greenhouse control gateway

Fig. 6. Controlled Horticulture Smart Farm Interaction
Model
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