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Abstract In order to monitor the growth environment of new varieties of crops, it is necessary to build
the agricultural production infrastructure and strengthen the agricultural resource management system
using popular smart sensor tag technology. In addition, the infrastructure for improving high-quality
new varieties of crops using IoT technology and the monitoring system must be strengthened. In other
words, widespread smart sensor (RFID UHF Sensor Tag) technology for environmental monitoring
required for improving new crop varieties is desperately needed in the smart farm environment.
Therefore, in this paper, we implemented an integrated sensor that can implement smart tag functions
based on heterogeneous integrated sensors. In addition, we developed a technology that can manage
crops in real time through the implemented smart integrated tag and smartphone linkage. For this
purpose, an integrated antenna capable of RFID and Bluetooth communication was constructed. In
addition, a communication method that allows information to be collected directly from the smartphone

through the Bluetooth function was used.

Key Words : Smart farm; Crop management; Smart tag: Heterogeneous sensor; Bluetooth.
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[Fig. 1] Diagram of Priva’s agricultural total solution
in the Netherlands
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[Fig. 2] Smart tag SoC interface diagram
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[Fig. 3] Moisture content sensor structure diagram
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[Fig. 5] Smart tag memory recognition structure
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[Fig. 9] Smart tag mechanism

O, AL e A8 By 4TS S
fih A 48 BIE TIEe) 2k, FE I 57

Aetel Hlole BluE Fo S st £, Al
A 9 2 QalA2] AgOIAE Lab

A% 245l Ao A48 AET HolE Bag
B3 S $sIAT. AW A ek, = L B
et 7|2 714 ojy] 2] AL FAFSS
et &, 2% w = +5004 £22 93 Wt
AaElon, S 5904 +2.52 23 §
A7t AaHd ERL @#H] 24 Al 6914
48 QA WQI7F AEQITE AlA BT 9 2 Q1A
72] AolA= AlM B AAA R 71E9] 4mellA
SmE FIEFeH, 2H AAAE 7]E9] 8molA
10mz g 2HE =&

DETE:

A2 9 d B AR 7140 WHOR BT B
A2glo] WS AL k. olEjd Axge F2
59 Hopld A2 TRHoe VL AL
¥o]7] 18] AT ik hEAOE, AN} [oT 7]
22 B83tel $A2Y HHhE Ao B EYs
T golgE 4uste, o2 B ABel 44, EF A
Y, $E 2E 52 BUHYY 5 Ak £ S3E
g =

e 14 Z15e ABdlel, S4B AN 9B M5
S11 $TFL Hrjokd 4 et ol 71SES B
AR e A AR, o2 Sol A% H5, A
ap, 2 ) Sl e uE Agstel S0 o
e 232 WY 4+ A= AYstn Uk

ol B4 2L 9o WA Zlo] Tt 7152
Y% Ante gae] A 8 Fgolct. ol 98, £
EROIAE o7l B A4 7lue] AnkE a1 )%
A 2 Sl BY S P, £, 7
ATE

T 4 2 g AN m@
(UHF RFIDY) A4 H1 75

o4t 4 Holel U5 715
=AM U D FE AUEES

ol 2 A 71400 A 483k Aol 5
% 97, B U DwokE B 4esbl KT Ve
5 xS 71ze) By Axdn % 5

I

28
Al ote] AA AARIC R AFE siEe BElthe 7
< NEE P Aol

REFERENCES

[1] M.S. Choi, “Smart Farm Control System for Improving
Energy Efficiency,” Journal of Digital Convergence,
Vol.19, No.12, pp.331-337, 2021.

[21 SH. Han and H.K. Joo, “Smart farm development
strategy suitable for domestic situation -Focusing on
ICT technical characteristics for the development of
the industry6.0,” Journal of Digital Convergence,
Vol.20, No.4, pp.147-157, 2022.

[3] Y.H. Kim and J.H. Lee, “Technology and Service
Trends for Ensuring Safety in Smart Manufacturing,”
Journal of Innovation Industry Society, Vol.1, No.3,
pp.123-128, 2023.

[4] C.W. Bang and B.K. Lee, “Design of Emergency
Notification Smart Farm Service Model based on Data
Service for Facility Cultivation Farms Management,”
Journal of Advanced Technology Convergence, Vol.1,
No.1, pp.1-6, 2022.

[5] O.H. Kwon, L.C. Kang, D.S. Min, H.B. Im and Y.W.
Park, “A Study on the Smart Farm Characteristics
Using Multiple Sensors,” The Journal of the Korea
institute of electronic communication sciences, Vol16,
No4, pp.719-724, 2021.

[6] B.H. Shin and H.K. Jeon, ‘ICT-based Smart Farm
Design,” Journal of Convergence for Information



0715 S8 M

St MM ADE B2 7

?.

mjo

sot S&=E #el JlE Y 67

orr
ror

(71

8l

9]

(10]

(11]

[12]

(13]

[14]

(15]

[16]

(171

Technology, Vol.10, No.2, pp.15-20, 2020.

H.S. Kim, H.C. Kim, M.J. Kang and J.W. Jwa, “Data
Processing and Analysis of Non-Intrusive Electrical
Appliances Load Monitoring in Smart Farm,” Journal
of IKEEE, Vol.24, No.2, pp.632-637, 2020.

M.H. Ahn, “Study on multiple case analysis about
startup business model types and components:
Focusing on leading overseas smart farm companies,”
Asia-Pacific Journal of Business Venturing and
Entrepreneurship, Vol.18, No.6, pp.41-55, 2023.

Bustamante, M. J. “Using sustainability-oriented
process innovation to shape product markets,”
International Journal of Innovation Management,
Vol.24, No.8, pp.204-213, 2020.

Foss, N. J. and Saebi, T. “Fifteen Years of Research on
Business Model Innovation: How Far Have We Come,
and Where Should We Go?,” Journal of Management,
Vol.43, No.1, pp.200-227, 2017.

S.0. Kim and S.C. Park, “A Study on Economic
Feasibility Analysis for Commercialization of LED
Plant Factories Based on IT Convergence &
Integration,” Journal of the Korean Institute of
Iluminating and Electrical Installation Engineers,
Vol.31, No.6, pp.34-43, 2017.

A.K. Moon, E.R. Lee and S.H. Kim, “Development of
Microclimate-based Smart farm Predictive Platform
for Intelligent Agricultural Services,” Journal of the
Korea Industrial Information Systems Research,
Vol.26, No.1, pp.21-29, 2021.

M.S. Choi, “A Study on the Efficient Implementation
Method of Cloud-based Smart Farm Control System,”
Journal of Digital Convergence, Vol.18, No.3,
pp.171-177, 2020.

D.R. Jin, Y.H. Kim and H.M. Park, “Case Study of
Vertical Farms Using Japanese Buildings,” KIEAE
Journal, Vo.18, No.2, pp.47-56, 2018.

M.S. Jung and E.H. Kim, “An Analysis of Investment
Determinants of Korean Accelerators: From the
Perspective  of  Business Model Innovation,”
Asia-Pacific Journal of Business Venturing and
Entrepreneurship, Vol.17, No.5, pp.1-16, 2023.

S.H. Kim and C.S. Lee, “An analysis of OTT operator
competitiveness via OTT platform business model
development,” Journal of Digital Convergence, Vol.19,
No.10, pp.303-317, 2021.

J.S. Oh, D.J. Kim and H.K. Choi, “Analyze the Type of
Business Model Innovation of a Manufacturing
Enterprise in a Smart Manufacturing Environment,”
Journal of The Korea Society of Information
Technology Policy & Management, Vo.12, No.3,
pp.1729-1735, 2020.

4 & #(Bong-Hyun Kim) (X312l

=20099 29 : ghddisty FHFE
J8hat (FEEAD

=20129¢ 39 ~ 20154 29 : A
sty FAFElFsa w

=2020¢ 3¥ ~ @A : Adign

ARE TS 55

(TAEoR
HEolEE4, 10T 38AHIL, ATAs, ASAE



