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Recently smart agriculture is improving the agricultural competitiveness of productivity and product quality throughout all stages of
the agricultural value chain (Value Chain) such as seeds, production, harvesting, distribution, and consumption by incorporating
communication technologies (ICTs) such as the Internet of Things (IoT), artificial intelligence (Al), big data, and robots. However,
abnormal climatic conditions such as extreme weather events, changes in temperature and precipitation patterns have a serious impact
on agriculture, causing various agricultural problems. In this paper, we propose an Al-based efficient smart agricultural management
technique to optimize autonomous sensor information so that it can actively respond to abnormal climate changes. The proposed
technique employs an asymmetric processing method to prepare the data set for machine learning and Al models, ensuring balanced
autonomous sensor information. The proposed technique ensures continuous learning of large-capacity real-time autonomous sensor
information using the DNN model to cope with abnormal climatic conditions (water shortage, extreme temperature, seasonal change,
humidity, etc.). In addition, the proposed technique plays the role of a distributed record storage system by grouping and processing
real-time large-capacity autonomous sensor information into a blockchain so that the DNN service can be handled efficiently. The
proposed technique may maintain and verify synchronization between autonomous sensor information by accumulating probability
values at regular intervals for weights of autonomous sensor information.
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Table 1. Smart farm classification and comparison

Division The first generation The second generation The third generation
Target effect Improved convenience Productivity Improvements Increase Sustainability
. » . Pre-electric intelligence, automatic
Key functions Remote facility control Precision growth management
management
. . . . . . Environmental information, growth
Key information Environmental information Precision growth management . ) o .
information, and production information
o Environmental information, growth | Communication technology, big data/Al,
Core technology Communication technology

information robots

.. . Communication technology, big
Fecision making/control Person/person data/ Al Computer/robot

Data-driven growth management
software

Representative example | Smartphone On-Selfie System Intelligent Robot Farm
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Fig. 2. Proposed model component of smart farm
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Table 2. Comparison of general sensors vs. autonomous sensors

Number of General/Autonomous Sensor( QR A-EATA 2] )
Category(£-57 A
BT 1 2 4 8 10 verage
(B
General sensor 0.722 0.732 0.785 0.814 0.831 0.781
Efficiency(%) (LREAA) ) ’ ’ ’ ’ ’
(EEA) Autonomous sensor
0.833 0.844 0.896 0.918 0.948 0.892
(AHEALA)
General sensor
. o1 92.781 91.074 89.563 85.627 82.776 88.362
Integrity(%o) (ZuHAllLA)
(24 Autonomous sensor
96.202 95.478 92.708 90.863 88.859 92.824
(AREAIA)
General sensor
0.882 0.994 1.071 1.382 1.617 1.193
Latency(ms) (L5t AA)
(<143 Autonomous sensor 0.411 0.614 0.865 1.101 1.457 0.892
&) ) X . . . .
General sensor
9.830 9413 8.512 8.053 7.072 8.574
Error rate(%) (L5 AA)
(=) Autonomous sensor 7.050 6225 5.884 5374 4673 5.838
&) ) . . . . .
General sensor
85.233 86.874 89.213 90.473 91.134 88.583
Accuracy(%) (YT KA
(G nm) Autonomous sensor
88.584 90.471 93.072 96.433 97.792 93.272
)

4.1.2 gEFEH|w
Table 3-2 ARt 7o) AR&AM =R H 430E A H ] glo]g] AlS Lar2]Z*E(RNN, MLP, SVM, KNN)=Z A 42
A Elol8] @2 BT A2 WA o= Aeetyle o, e, FU 5k, Recall, -84~ 52 71kt AatE HolFal Qlok
SVM-2 Ef a1 2]Z e kg ol<5 £ ot glofe] S (ER) O] 7ol 2 9 jlol et 52 27 wieol e dalels

Bt Ao (B 5.12%), U (BT 7.21%), Recall(Bt 2.49%), F-H5(Ht 7.85%) 501 BF ¢ 42 A7Hs o
2 ZAgo[e]o] =2o] e Aolle A8t 4= glong g84d0] &t} Tfu, SVMS A+gAlA 2] 42| E F4 T
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olE] 272 ATFEHS WheA] e} she EA o] Q1oik ARt 7]4oll AT ML BF Qhials thu] 7 7w
o] QAR BT} 7K 42 @ Hn|Ro] MAIE 75 o] B et ielEo 0 el RN A A e
& S I-NTNN 22 A AR, AR B3 o] e et alEe] ] 7] Lttt Table 30] el ]
7} A, AR e AL RS tfako g Hajeh 5 R ks o A4 Seluh AT ul8-g Sol 1 4]
9 % AR, tee] A4 AR S A2let ) At 2x34o] vl d A LRy,
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)
ot
=
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Hr R
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Table 3. Comparison of algorithm

Algorithm RNN MLP SVM KNN
Accuracy(%) 86.023 88.474 93.645 89.083
Precision(%) 84.243 87.913 96.715 90.213

Recall(%) 85.684 88.487 90.694 86.651
F-Score(%) 84.276 85.365 92.524 55.785

5.2 &

T A0FE 52 5 B dolH o meide Eoli, e de deehe e R AN EAL Sl Ty, 715 His), €
Zguta] ol ti-8sk7] 91t 7143 leglo] 6] sttt & Aol e ZA8AIA HolE (s 75, 5% 25, A Hal,
e 5)E A o] Hselr| fIsl Al 71HEe] aa ]l AntE 57 ] 7S Altskaltt At 712 Al Al B
2o st #|=fste] HlolE] ‘iﬁ *}30}04 AheAllA glol8 o] Fge FAlsk T3, At 712 Akl A HlolEE
=EAQ 02 Tt DNN AB|AE G820 2 H2fsie s AhaAllA] R0 7F52] EHO“’Jr whe T4 2= 4510
AReALA gloE 7He] 5715}5@’015}1 A[Stnt. /s 7H 2, A 72 AheAl M A HE F ) A T A A vl

2 Fol T ol £ 5 A, tike] A& HRE Hefa uh AR HgAo] vl A Uehgeh, 5 AolA
L B 70 FAE SO R AR BRAS BE 5 Gl A7E e B, AnkE 5 e el 283 Aol
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