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Abstract

On a wireless blockchain-based network, a sustainable smart farm with noise signal or
noise signal with the ratio (SIR/SNR) to be employed as the optimal relay has already been
addressed. During the uninterrupted selection of the optimal relay performance, the
transmission success rate (TRS), overall communication throughput (OCT), power splitting
relaying (PSR), and time switching relay (TSR) are also output. As the number of potential
relay nodes increases, the performance of TRS, OCT, PSR, and TSR all improve. Numerical
simulations were used to verify the validity of the theoretical values' strength.

Keywords: Blockchain, Time switching relay, Relaying, Wireless sensor network,
Communication, Sustainable farming

1. Introduction
The goal of next-generation accounting and storage is accomplished in a way that

ensures next-generation blockchain technology. Data security on the blockchain is highly
protected due to its decentralized characteristics which make it difficult to tamper with the
information that is being stored properly[1]. When there are anonymous participants involved,
transactions are able to be tracked in a way trusted by blockchain technology.This technology
offers optimal solutions and transparency in terms of food safety and quality-related issues.
Blockchain provides dispersed management in scenarios like unmanned agriculture and
wastelands, where a central authority is not required for the efficient management of transfers
and payments. Blockchain technology, specifically Decode and Forward (DF), is used to allow
wireless networks.The frequently used Nakagami-m, Rice and Rayleigh channels pose a
variety of challenges when modeling the complex farming environment and channel
conditions. In addition there is the unclear performance of DF relays for smart farming as
using a wireless network compliant with blockchain technology is a challenge[2].

In order to provide sensor nodes and relay with a specified amount of power storage,
a wireless sensor network needs an external charging method[3]. In a wireless network
compliant with blockchain technology for sustainable smart agriculture. transmission success
rate (TRS), Overall communication throughput (OCT), power splitting relaying (PSR), and
switching relaying time (TSR), the most Significant metrics on blockchain
technology-facilitated wireless networks were investigated[4]. Closed expressions for TRS,
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OCT, PSR, and TSR are lowered when Relationships between network parameters and
performance metrics were examined[5].

2. Research Method
Figure 1 depicts the planned wireless network for a sustainable smart farm that uses

blockchain technology. There are many nodes available on the network, including fully
functional nodes (FFN), relay nodes (RN), and transaction nodes (TNs)[6]. Transaction nodes
are often low power, normally low cost sensor nodes that can support blockchain transactions,
such as solar energy charging stacks, smart electricity meters, and smart water meters. When
agricultural applications employ TN, general information and sums are used to generate
transactions. It's crucial to send the transactions produced by the wireless link to the FFN
before running a new block for transactions[7].

Due to the low transmit power of TN, it is impractical and ineffective for TN to
broadcast to FFN directly. Utilizing blockchain technology, it is possible to foresee
implementation flaws in sustainable smart agriculture by using an inactive TN or pre-set
network RN[8]. With the use of RN, transaction transfer from TN to RN is accomplished. From
RN, the transaction is subsequently transmitted to FFN. In addition to transaction signals,
interference signals can also be received by FFN and TN recipients when many transactions
take place at once. Wired links are used to notify other FFNs of successful transaction
acceptance by FFNs for acceptance approval and storage in the block. Reports that can be
received by the RN are decoded and transmitted to the FFN after modulation in the DF RN

mode and carried out flexibility[9].
Gambar 1. An architecture for wireless networks for sustainable smart farming is

proposed

when there are no interruptions. A PTN is a service NRN transmitted by an involved TN. Is the
signal sent by the associated TN, TSRN is the noise picked up at the RN, and C1 is the signal.
the conduit connecting TN and RN. Additionally, the FFN received signal is expressed in the
manner as follows[10]. The following equation
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If the transmit power of RN is represented by TPRN, the transmit channel between FFN and RN
is represented by C2, the noise received by FFN is represented by NFFN, and the signal
received by FFN is represented by RSFFN. The following equations can be used to determine
the SNR values of RN and FFN using the normalized values of TSTN and TPRN[11].

As shown here, the signal-to-noise ratio at RN and FFN is SNRRN and SNRFN. Respectively.
The noise variance in RN and FFN is expressed as 𝛿2

RN and 𝛿2
FFN, respectively[12]. Taking into

account the threshold t,

where L is the size of the transaction and M is the total number of transactions that were
executed[13].

2.1 Literature Review
With the rapid advancement of information and communication technology, smart

sensors, smart farm equipment, and other smart gadgets have considerably increased the
productivity and sustainability of agricultural production processes. Further advancements in
smart farming are possible with smarter models and systems[14]. The pursuit of quality
assurance, data integrity, record management, etc. is being taken into consideration for the
integration of blockchain and smart farming systems due to the characteristics of blockchain
technology. Many scholars from both the academic and industrial worlds have recently been
interested in it[15]. The functional framework of blockchain-based smart agricultural systems is
made up of sensors and low-power IoT devices. The system is maintained in an eco-friendly,
transparent, self-organized, and trustworthy manner and leverages IoT-based blockchain to
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improve food traceability.Certification based on blockchain technology is implemented in
real-time scenarios to safely track grain quality. Throughout the produce supply chain, soy
traceability and tracking is efficiently performed through Ethereum's blockchain-based
business transactions. Smart contract[16].

Responding to the growing demand for direct communication between blockchains is
a challenge. Inadequate communication model and traditional cellular nodes and smart
devices Rural systems with inadequate coverage]. Smart farming system. To solve this
problem, we need to integrate it into a flexible transmission method[17]. backed relays both
the distance and the quality of the transmission By putting the received signal through a relay,
it can be improved. There are many different relay mechanisms available, including compress
and transfer, decode and transfer, amplification and transfer, and others. This objective. The
DF relay model is compatible with the original transmission mode. It will be a simple solution to
deploy. Using linear complexity to calculate multicast capacity. Approximate with algorithm
while analyzing 2-hop DF relay system Its multicast capacity]. Partial encodings for
Cover-ElGamal and Marton encodings Combined to provide a distributed DF scheme for the
forwarding channels of the three nodes under[18]. Nakagami m Fading Channel, DF Relay
Cognitive Network and Their Performance Confidentiality is analyzed. For multi-carrier,
full-duplex, double-hope directional finding relay systems. As a characteristic, a power
allocation model was considered in which the DF model for each group and for the entire
carrier was used[19].

3. Findings
For the purpose of evaluating the effectiveness of proposed wireless networks

including blockchain technology for sustainable smart farming, OCT, PSR, TSR, and TRS
scores are estimated. The overall communication throughput needed for blockchain
transaction transmissions is provided by OCT, while the likelihood of a successful transmission
is provided by TRS[20]. OCT and TRS values can be obtained using thresholds. The
performance of the model is validated and examined using numerical simulations of various
performance factors. demonstrates the signal-to-noise ratio's cumulative distribution function
in the absence of interference. When there is interference between different channel delivery
settings, this value is likewise estimated[21].

With different channel distribution settings and RN numbers, the performance of the
DF relay network relative to TRS performance in the absence of interference is also
simulated[22]. The TRS will function much better if a model that chooses the best relay is
used. The simulation curve and the analytical curve perfectly match each other. OCT
comparisons between several RNs in a DF relay network with blockchain technology activated
in the presence of interference. This graphic demonstrates how a large number of RNs may
be utilized to achieve considerably faster and maximal OCT as SNR transmission increases.
Multiple RNs may be signaled at once. Relay selection necessitates SIR maximization[23].

Performance of the DF relay network in comparison to TRS performance when there
is interference but no signal-to-noise ratio. If there are several RNs willing to relay the signal,
you can transmit by choosing the most likely RN. The SINR value is influenced by the
coefficients for OCT, PSR, TSR, and TRS. In the absence of interference at the RN, the SNR
and SNIR are identical to one another. The best RN can be chosen using the greatest
end-to-end SNR as a criterion[24].

4. Conclusion
This article suggests a blockchain-based wireless network-based sustainable smart farming
system. By increasing the SIR or SNR value for selecting the best relay end-to-end, this
enhances performance. The relationship between performance metrics and network
parameters is mathematically analyzed and modeled to derive OCT, PSR, TSR, and TRS
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closed equations. The findings indicate that as the number of relay nodes rises, OCT and TRS
performance do as well. By using numerical simulation, the theoretical concept's accuracy is
confirmed. Future research will concentrate on real-time value analysis in a regulated smart
agricultural environment.
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