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Abstract

Recently, various studies have been conducted on smart farms that combine IoT technology and artificial
intelligence technology for collection and analysis of crop growth information. However, since the productivity and
quality of crops vary depending on growth information, it is necessary to manage crops in real time. This paper
proposes a blockchain-based DNN service model that can efficiently manage crop growth information in order to
efficiently manage crop management in smart farms. To minimize the bottleneck of IoT edge information, the
proposed model links IoT edge information to a blockchain in an overlay network to minimize processing delays and
network overhead of edge servers. In addition, [oT edge information is divided into index information and transaction
information to prevent illegal access to loT edge information in advance. As a result of performance evaluation, the
efficiency improved by 6.35% on average and the accuracy improved by 3.941% as a result of applying individual
[oT edge information to the blockchain. Processing time was processed 2.477 ms faster on average between loT edge
information during DNN service.
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Table 1. Parameter values of algorithm

Algorithm Parameter value

MLP Hidden_layer : 50 Learning rate : 0.001
Weight optimization : adam Activation : relu

SUM Regularization parameter(C) : 001, 0.1, 1
Kemel : rbf Probability : true

Number of neighbors @ 3~5

KNN

Weights : uniform

T 2 A" HolH ME
Table 2. Environment setup

Parameter Value
The transmit/receive power of the 1oT | 0.01W / 0.05W
The network coverage radius 100m
The pathloss exponent 3
The avaHgglgﬁg?wdth for 10MHz / 5MHz
The power of noise -174dBm/Hz
Input data size 3kbits/s
Delay threshold 55
Link capacity 5 Ghps
Data generation span 10/30 min
Max access count 25
The unit price of energy 0.1 Token/J
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Table 3. Performance analysis by

M
a1

[=]
e

number of loT edges

Number of loT server
Performance 1 2 3 Total
parameter Number of loT edge Number of loT edge Number of loT edge AV
1 121 3] 5 [Ag| 1] 2]3]5 Ag] 1] 2]3]5 [ Ag|
'Ogsaedege 75.012]75.639(76.362|77.028 |76.010|75.857| 76.406| 77.100(77.181(76.636| 77.912| 78 807|79.141(79.985/78. 96 1| 76.228
Efficiency g
(%) Not loT
edge  |68.391(68.907|69.758| 71.321|60.504|69.008|69.571(71.124(71. 7021 70.356|70.354(70.806| 71.67572.205|71.283| 69.877
usage
'OJS:dge 67.218|67.692|68.101/68.534|67.886|68.057|68.671|68.992/69. 144|638 716|68.931/69.007|69.582{70,402/69.486| 68.028
AccUracy |goT
| eoge [63.285(63.749(64.014/64.717|63.941/63.869|64.012|64.630164.997164.39264.007 64,531 64.980/65.214164.685 64,080
usage
. 0T edge| 1 377 | 1 608 | 2050 | 2.441 | 1.676| 1553 | 1802 | 2243|2957 | 2,139 | 1609 | 1.969 | 2478 | 3.114| 2293 1.908
rocess| usage
time | Not loT
(ms) | edge |3874|3989|4230|5.325 | 4355|3992 | 4311|4707 | 5726 | 4684 | 4257 | 4685 | 5.107 | 6522 5.143 | 4475
usage
E 4 2T2|E ¥ 2A DN 24
Table 4. Analyze variance DNN by algorithm
Count number of
Simulations 1 2 3 4 5 6 Average
Accuracy 8832 8064 9047 88.03 90.89 8054 8047
MLP Leﬁr::e'”g 0,004 0,005 0,004 0,006 0,005 0004 | 00047
F1-score 89.08 8971 9042 8098 90.58 90.17 80.99
Accuracy 83.54 86.21 85.07 86.32 85.89 86.07 85.51
SWM Leﬁr::e'”g 0,006 0,007 0,006 0,008 0,006 0007 | 00086
F1-score 8405 8455 85.16 8438 85.07 8432 8459
Accuracy 86.07 87.13 86.82 87.65 87.04 86.76 86.91
KNN Leﬁr::e'”g 0,003 0,004 0,005 0,004 0,004 0003 | 00038
F1-score 8592 86.17 87.02 86.42 87.11 86.79 8657
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