
INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 8, ISSUE 10, OCTOBER 2019       ISSN 2277-8616 

1527 
IJSTR©2019 
www.ijstr.org 

 Lora-Iot Based Self-Powered Multi-Sensors 
Wireless Network For Next Generation 

Integrated Farming 
 

K.S.Balamurugan, A.Sivakami 
 

Abstract:  The agriculture sector, which is directly or indirectly serves about 7.5 billion people globally is being threatened by the 
overexploitation of resources, increasing pollution, migration of people from rural to urban, water scarcity, lesser in profit and 
climate change. This has inflicted damage to the environment, the life cycles of both plants and animals, land and crops, which 
has in turn create obstruction in the agriculture sector. To overcome the above issues, we  proposed the Next Generation 
Integrated Farming (NGIF) using Long Range -Internet of Things (LoRa-IOT)instead of traditional techniques to improve the 
productivity, yield better crops and minimize manual labor by proper monitoring of Livestock health, soil health, air temperature, 
humidity, proper irrigation at correct time, protecting crops from birds and animals. Simulation result shows that hybrid Wi-Fi 
&LoRaWAN network to support the different IoT connectivity technologies, reduce the complexity and minimize the delays in 
end-customer decision-making process. Also it suggested that one moveable gateway is well because of lesser deployment cost 
and more than adequate DER value even though vast farm house.It is predicted that suggested work will be most suitable for 
integrated farming to develop the rural area and welfare of the farmer by improving the productivity, income and lesser 
maintaining cost. 
 
Index Terms: Farmer, Cost, IoT, LoRa, Network, WAN, Farmhouse. 

———————————————————— 

 

1. INTRODUCTION 
The economic loss happened by livestock sicknesses is not 
limited to farms. It also brings about damage to the national 
level and spreads throughout the region. To minimize such 
damages, disease monitoring system that predicts an sickness 
in advance and also enables an immediate response to disease 
outbreaks in its early stages. Furthermore, the current global 
livestock trend shows the number of farms decreasing, but the 
number of cattle in each farm increasing, thus giving rise to the 
necessity of a livestock management system. Several studies 
have been conducted to manage livestock health and prevent 
diseases by collecting and monitoring biometric information 
such as livestock temperature and activity level. The most 
common method for measuring the body temperature of 
livestock is measured by inserting a thermometer in the anal 
passage of a livestock. However, this method makes it difficult to 
measure many numbers of livestock on one occasion. 
Measuring body temperature with the rectal thermometer 
requires much time and effort, and it also limits the activity of 
cattle. To overcome such limitations, temperature measurement 
methods utilizing insertion-type sensors that can provide 
consistent measurements of livestock temperature have 
continued to undergo research. Regarding insertion-type sensor 
researches, there exist several technical issues such as long-
term battery usage and communications problems. A 
communications problem between the sensor and gateway 
interrupts the smooth transmission of data to the server and 
decreases the reliability of data. And as a result, delays the 
accuracy of disease monitoring. 

 
 
 
 
 
 
 

In the present paper, we controlled the home appliances by 
using google assistant along with protocols. The software 
method followed is presented in section 2 hardware followed is 
presented in section 3 while the results are provided in section 
4. Proposed system collects data from the arrangement of edge 
nodes. Each node includes sensors, a LoRa/WiFi wireless 
connectivity module, a micro-controller processor, a solar board, 
a battery and a unique zone identifier.The micro controller is 
used  as a solution to transform both digital and analog 
collected data from  the  sensors  to  usable  information. In 
addition, it is responsible for sending data through the LoRa 
transmission chip. Modeled the sensors to comprise a broad 
spectrum of data , such  as humidity, temperature, light, solar 
radiation, soil electrical conductivity , pH , plant chlorophyll 
among others also, existing wireless sensor network technology 
Wi-Fi and RF communications technology may be high in speed 
but are expensive with short transmission distances that limit 
practical application. IoT covers two main classes of 5G use 
cases which can apply to any IoT Connectivity technology. 
Massive IoT, interconnecting billions of objects, transmitting 
lessvolume of data, at a low data rate, typically battery powered, 
designed to optimize power consumption long-term up to 15 
years once reinstalled. IoT applications in several verticals: 
smart city, smart agriculture, smart utilities, smart logistics, 
smart building (airports, stadiums, multi-dwelling units,hotels,  
home and etc.), and smart supply chain or transportation. 
Critical IoT, interconnecting millions of objects, communicating 
high volume of data, at a higher data rate, with low latency and 
high reliability, even if battery consumption is high. IoT 
applications in smart health (surgery, patient monitoring…), 
smart transportation (connected car, traffic control …), and 
smart industry (real time applications, remote manufacturing). It 
is clear that Wi-Fi is applicable in critical IoT where LoRaWAN

® 

is appropriate for massive IoT use cases, obviously with some 
kind of overlap. Equipment suppliers working on mutualized 
software and hardware solutions (eg: Gemtek, Ufi, or Ruckus 
have combined Wi-Fi/ LoRaWAN

®
 access points).IoT device 
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makers offering embedded Wi-Fi &LoRaWAN
® 

combined 
solutions, such as multi-technology trackers like Abeeway, OFO, 
Maxtrack, Chipsafer. 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
FIG 1.1 STRUCTURE OF MASSIVE AND CRITICAL IOT 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
Benefits from Wi-Fi and LoRaWAN

®
 complementarity by 

making convergent products between high-speed connection 
and low data rate / low power devices providing a large range 
of achievement. For example: collect data via LoRaWAN

®
 on 

Access Points (performs the role of the IoT connector) from 
many devices around in building and transmit data via Wi-Fi to 
network servers. Wi-Fi sniffing can be used by LoRaWAN

®
 

devices to locate a device within a building. Such by 
combining Wi-Fi and LoRaWAN

®
, advanced indoor smart-

tracking solutions can be implemented. The device will 
periodically scan for Wi-Fi Access-Points and transmit the 
result over LoRaWAN

®
, typically RSSI and (partial) MAC 

address for each AP detected.LoRa Geolocation is realized by 
triangulation and precise timestamping, precisions are around 
50m, and needs minimum 3 Gateways better 4-5. This is 
suitable for outdoor places with no/low Wi-Fi. Proposed 
method applied in real farms and cattle, and conducted case 
analyses. As a result, different cases of cattle diseases were 
detected early, and the affected cows were treated. Such 
results show that the sugested method contributes to the early 
detection of livestock diseases, and also enable rapid 
response to any illnesses that may arise. The organization of 
this paper is as follows: Section 2 examines related works, 
Section 3 explains the proposed cattle disease prediction 
system and network architecture, Section 4 describes the 
application cases, field tests and evaluate the network 
performance using LoRaSim while the conclusion and future 
work provided in Section 5. 

 

2 RELATED RESEARCHES ON MONITORING 

LIVESTOCK DISEASE 
Various livestock health monitoring methods have been 
researched to prevent diseases in advance. For example, an 
implanted sensor or smart collar in cows’ neck can monitor 
their health condition like blood pressure, temperature, and 
 
 heartbeat. Data received from the sensor are transmitted 
using wireless communication to gateway to transmit data to 
the application via a higher layer network. There are many 
wireless technologies such as ZigBee, LoRa, and NB-IoT to 
connect IoT nodes. The advantages of LoRa are the fact that it 
operates with low power and much longer range compared to 
ZigBee, and requires low-cost deployment compared with any 
other IoT technologies such as NB-IoT and Sigfox, mainly due 
to its community in the LoRa Alliance and the use of 
unlicensed frequency band. For livestock areas, LoRa is more 
suitable than NB-IoT because they are mostly located in a 
rural area which is not well-covered by cellular system. 
Younjeong Min(ed al,2018) suggested  bio-sensor orally 
administered and settles in the rumen, allowing for a stable 
measurement of core body temperature without the 
interference of external environment to monitor cattle disease. 
Uelison Jean L(ed all,2018) proposed 
AgriPrediction,whichcombines ashort andmediumwireless 
networkrangesystem with aprediction engineto 
anticipatepotentialfunctions proactively, so notifying the farmer 
for remedial actions as soon as possible. To achieve this, 
AgriPrediction presents a framework whose components are 
based on both LoRa IoT technology and ARIMA 
predictionmodel. FAN WU (ed all, 2016) suggested a self-
powered wearable IoT sensor network system for safety 
applications (WE-Safe project). Surrounding environmental 
data is collected and sent to a remote cloud via the LoRa 
network. The micro-power manager is able to harvest solar 
energy from both indoor and outdoor environments to enable a 
continuous energy supply for the sensor node. This paper  
provides an effective and convenient solution for people 
working in harsh environments. Semtech-
Corporation(2016),describe the features of LoRa 
asStandardized, specially made to easily interact and work 
with other products or systems, so that it can quickly adapt to 
other IoT network and applications, Low Power, the required 
power consumption only ranging from 13MA to 15MA. 
Therefore, the battery can last from 10 to 20 years. Long 
Range, one LoRa unit can radiate up to 100KM. Secure, 
embedded end-to-end AES128 encryption and  High Capacity, 
it supports millions of messages per gateway, ideal for public 
network operators that serve many customers. M. C. Bor(ed. 
all, 2016) describe the simulates LoRa by using one mobile 
gateway to retrieve livestock’s data from all LoRa nodes in 
various livestock areas. The performance results are then 
compared to similar environments with one static gateway and 
multiple static gateways. MukhammadGufronIkhsan(ed 
all,2018) suggested, if the livestock area is narrow or not too 
vast, using one static gateway is better, because the DER 
value needed for data transmission is high enough and the 
NEC value is the lowest instead of using multiple static 
gateways or one mobile gateway. But for the vast livestock 
area, using one mobile gateway that moves along the track is 
better than using one or multiple static gateways. Using one 
mobile gateway that stops at more than two stop points is 
more efficient than using multiple static gateways so as to 
reduce capital expenditure (gateway procurement costs). 
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Based on the review, Observed that real time farming system 
should be concentrate on  following modules like that   

 Design and development of LoRa-IoT architecture for 
Next Generation Integrated Farming for crop and 
cattle management through analyze the various 
parameters from the remote location. 

 Develop a novel algorithm for predicting the various 
diseases of crops and cattle’s with precision and high 
accuracy. 

 Develop the mobile application to track and monitor 
the activities or data in the crops and cattle field by 
the farmers from the remote location. 

 Design a Drone and robots for fully automation 
farming systemto simplify the Farming activities. 

We proposed that one mobile LoRa gateway for smart 
livestock monitoring system in the medium to the large 
livestock area. With a mobile gateway, LoRa transmission 
range can be decreased. This can potentially minimize TX-RX 
power which saves the node’s energy and reduces 
interference. To utilize the benefits of existing Wi-Fi module, 
proposed system support LoRaWAN- Wi-Fi interoperability 
heterogeneous network. 
 

2 PROPOSED SYSTEM 
The Existing systems are based on ZigBee (IEEE 802.15), 
WiFi (IEEE 802.11), and GSM protocols which offer a short 
range of communication in addition to the energy consumption 
of these wirelesstechnologies is high compared to LoRa 
technology. There are several of the farm parameters change 
periodically and essential to be monitored seamless to 
assistance farmers take the suitable action when required to 
save the wastage of the farm resources. So these work 
objectives to real-time, cost-effective precision agricultural 
monitoring system with less power consumption. The step by 
step approach of proposed architecture of LoRa-IOT is shown 
in figure.1.Based on the literature survey, the proposed model 
will be implemented by establishing the LoRaWAN by 
interconnecting the various LoRa sensor nodes (deployed on 
the crop field and body of the cattle (Cow) ) with LoRa cloud 
server via LoRa gateway and LoRa N/W server as shown in 
fig.3.1 

 
Fig.3.1. Architecture of LoRa-IOT 

 
Once the data’s are received at the cloud server from the 
sensor nodes via LoRa gateway and LoRa N/W server, again 
received data will be compared with the existing database with 
the help of developed algorithm present in the cloud server to 
identify the crop and cattle status. Further the field status will 
be send to the mobile via 3G/4G networks. Finally the field 
activities or status can be easily accessed by the farmers or 

ranchers through smart mobile from the remote location.  Thus 
the farmers and ranchers are able to track and monitor the 
activities occurs in their field to maximize their efficiency and 
focus more on the growth and monetizing of their business. 
Further, an algorithm can be developed with threshold values 
of temperature, humidity, moisture and fertility that are 
programmed into a node MCU to control water quantity by 
automate the motor from anywhere in the world. The following 
steps gives the brief ideas of proposal development. 

 
3.1 Sensing Node 

a. Sensing Module- detecting temperature, moisture, soil 
fertility, methane gas (CH4) and movement 

b. RF Module- hybrid WiFi and LoRa RF module (SX1262) - 
LoRa® Rx/Tx, BW = 7.8 - 500  

kHz, BR = 0.018 - 62.5 kb/s  (G)FSK Rx/Tx, with BR = 0.6 - 

300 kb/s. 
c. Power management: Solar self-powered 4.2V Lithium 

battery 
d. Microcontroller Unit: Arduino Uno 
 

SX1261 and SX1262 sub-GHz radio transceivers are ideal for 
long range wireless applications. Both devices are designed 
for long battery life with just 4.2 mA of active receive current 
consumption. The SX1261 can transmit up to +15 dBm and 
the SX1262 can transmit up to +22 dBm with highly efficient 
integrated power amplifiers. These devices support LoRa 
modulation for LPWAN use cases and (G)FSK modulation for 
legacy use cases. The devices are highly configurable to meet 
different application requirements utilizing the global 
LoRaWANTM standard or proprietary protocols. The devices 
are designed to comply with the physical layer requirements of 
the LoRaWANTM specification released by the 
LoRaAllianceTM. The radio is suitable for systems targeting 
compliance with radio regulations including but not limited to 
ETSI EN 300 220, FCC CFR 47. Continuous frequency 
coverage from 150 MHz to 960 MHz allows the support of all 
major sub-GHz ISM bands around the world. The FSK packet 
format provides a conventional packet format for application in 
proprietary NRZ coded, low energy communication links. The 
packet format has built in facilities for CRC checking of the 
payload, dynamic payload size and packet acknowledgement. 
Optionally whitening based upon pseudo random number 
generation can be enabled. Two principle packet formats are 
available in the FSK protocol: fixed length and variable length 
packets. Fixed-Length Packet If the packet length is fixed and 
known on both sides of the link then knowledge of the packet 
length does not need to be transmitted over the air. Instead 
the packet length can be written to the parameter packet 
Length which determines the packet length in bytes (0 to 255). 
. 
3.2  LoRa Gateway 
The front-end is provided by an IMST iC880A LoRaWAN 
concentratorboard. This integrates two Semtech SX1257 
transceiver ICs plus an SX1301 baseband processor. A 
combination that is able to emulate 49x LoRa demodulators, 
with 10 parallel demodulation paths, in order to receive up to 8 
LoRa packets simultaneously sent with different spreading 
factors on different channels.This may sound complex and it's 
thanks to LoRa's modulation format that it is able to achieve 
such incredible ranges with remarkably modest transmit power 
levels, while also supporting thousands of nodes per gateway. 
In practice there are details you probably don't need to worry 

http://www.wireless-solutions.de/products/long-range-radio/ic880a
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about, although radio and MAC layer configuration is possible 
and may be required in certain circumstances. A Raspberry Pi 
3 Model B is selected to run the gateway software and this 
interface with the concentrator via SPI. In-build WiFi and 
externally interconnect the LoRaRF support heterogeneous 
network to utilize the benefits of both modules. In order to 
design the hardware and software for a wearable sensor 
network system, the environmental sensors’ selection and the 
networking protocol need to be carefully considered upfront. In 
this work, low power electronics and solar energy harvesting 
techniques are deployed to enable a continuous power supply 
for the sensor node. The wearable sensor network is based on 
the long range LoRa wireless technology. The wearable nodes 
are programmed to wake up every minute to track the 
changing environmental conditions by default. They can also 
be programmed to run in continuous monitoring mode, which 
is able to update the environmental data according to users’ 
requirements. When the energy harvesting module is enabled 
in the sensor node, the software will adjust the duty cycle 
according to the current energy level. The gateway, a 
Raspberry Pi Mode 3, receives the data from the wearable 
sensor nodes. It displays the data in a local Graphical User 
Interface (GUI) and stores the data into a local MySQL 
database. The data will ultimately be transmitted to a cloud 
server. The networking topology is a star type network. All the 
data from the wearable sensor nodes are transmitted directly 
to the gateway node. 
 
3.3   FARMGUARD 
Application software to be developed in MATLAB and running 
in ThingSpeak- LoRa cloud server for detecting diseases in 
crops and cattle’s. Performing water management and fertility 
management through sensing the various field parameters 
such as pH levels, soil moisture, temperature, and aeration, as 
well as the temperature and humidity above ground. Detecting 
various diseases in cattles such as Hypocalcemia or milk 
fever, Metritis ( bacterial infection of the uterus), Lameness –( 
Being the second most prevalent disease commonly),  Post-
calving ( A plethora of post-calving diseases can affect your 
dairy cows which may cause a single cow to drop milk yield by 
more than 200 kilograms  per year) and also for predict the 
estrus period. 
 
3.4   SMART FARM APP 
Smart Farm App is a mobile application tool to allow the 
farmers to monitor the health conditions of crops and cattle’s  
at any time. Smart Farm APP provides various graphs and 
numerical values of crops and cattle information including  
temperature, disease, cattles’s water intake and its breeding. If 
an abnormal  temperature is detected for crops and cattle’s, 
the manager receives an alert for immediate action. This 
mobile appalso provides the diagnosis details of a disease and 
its prescription, and thus manage crops and cattles regardless 
of time or place. Provides breeding schedule in calendar 
format so the user can easily check the breeding schedule. 
The user can register and manage breeding information 
regarding estrus, fertilization, pregnancy, and parturition. By 
selecting a specific date, the user can check the breeding 
information of cattle registered on that date. 
3.5 HYBRID WI-FI AND LORA/CHIP 
The interconnection may happen at each interconnection layer 
physical and logical layer: Silicon level: module dual mode 
embedding Wi-Fi chip and LoRa chip on the same silicon to 

address combined use cases. Location  services mentioned in 
this document are a good example of implementation. 
Gateway level: It means that LoRaWAN

®
 Network Server and 

Wi-Fi cloud functions is located on site collocated with 
Gateways. This architecture makes sense in remote areas 
where back-haul latency is an issue and cloud can be directly 
back-hauled through a satellite connection. Cloud level: 
application servers are able to manage payload coming from 
different IoT technologies. Proposed system opt the RF 
technique by  LLR and WFDA algorithm based on the 
requirements and availability. 
 
3.6 LOG LIKELIHOOD RATIO ALGORITHM [LLR] ALGORITHM 
The Log Likelihood Ratio (LLR) Algorithm is used in order to 
identify the deviation in the parameters of the physical layer. 
The LLR procedure validates the physical layer parameters for 
the numerous channels and then it links to the best channel in 
the existing cellular networks. The main tool for parametric 
deviation finding methods is the logarithm of the likelihood 
ratio, 
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Clearly, Lx is sure if the perception p∂(y) more likely fits in with 
the conveyance after variation, than to the dissemination 
before variation p∂(x), and negative in the inverse case. 
 
Step 1: The dissemination for the p∂(x) taken now is the normal distribution in order to calculate the mean and variance for the distribution of the values. The values of X here are taken from the weight factors and 
The dissemination for the p∂(x) taken now is the normal 
distribution in order to calculate the mean and variance for the 
distribution of the values. The values of X here are taken from 
the weight factors and WB, WP, WS and WR here are 
considered as the X1, X2, X3, and X4 so that the mean (μ) and 
variance (σ) are calculated. 
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Step 2: 
The value of p∂(x) is given as, 
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After calculate the p∂(x), the value is replaced in the 
denominator of the Log Likelihood ratio role Lx. 
Step 3: 
 As the Edge node or Gateway  is changing  from the target 
base station the parameters at the different instants are taken. 
Let the new instant parameters are assumed to be Y1, Y2, Y3, 
and Y4. Now the p∂(Y) is founded by the above methods and 
the value has been fixed at the numerator of Lx. If the 
numerator value is high, then the log-likelihood ratio function 
gives the negative value. Thus the LLR algorithm proves that 
there is degradation in the QoS and thus it decides that there 
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is a necessitate for the Changing Radio Signal either LoRa or 
WiFi. 
  
3.7  LOG LIKELIHOOD RATIO–WEIGHT FACTORED DISTRIBUTION 

ALGORITHM (LLR-WFDA) ATEDGENODEB& GATEWAY-GW 
After the decision has been taken that the handover process is 
desired for the Gateway to get the better Quality of Service, 
the weight factors are sent to the Current GW by the mobile 
GW requesting for the HO methods. In the Current GW, the 
Log Likelihood algorithm decides to which base station the 
mobile GW is to be changed. The LLR algorithm picks the best 
network in the direction towards which the mobile station is 
roaming over. In the Current GW, the weight factors are taken 
into attention and cost for the weight parameters are to be 
found by the Cost Factor Procedure.  

Procedure for Cost Factor Algorithm is, 
Step 1:   

The cost for the weight factors are determined by the formula 
 

        
0 0 0 0

f B S P R
C C W B W S W P W R       

                                                                                 ---------(5) 

-------
 Where, B0, S0, P0 and R0 stands for the available 

bandwidth, security level, power level, RSSI value. 
S 
 
  

Step 2:  
The normalized cost factor is evaluated from the obtained 

𝐶𝑓 value  
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From this value, the cost factor of the persisting network 

can be determined 
Step 3: 
The log likelihood ratio role has been an account in this 

step and the process is similar as that of the LLR process that 
takes place at the base station  

 
3.8 LOG LIKELIHOOD RATIO–WEIGHT FACTORED DISTRIBUTION 

ALGORITHM (LLR-WFDA) AT EDGE NODE B& GATEWAY-GW 
In this section, the LLR concludes whether or not the handover 
process is essential for the mobile Gw to reach the desired 
Quality of Service. For the LLR algorithmic rule this research 
takes the subsequent four parameters into consideration: 
Bandwidth (BW) , Power Level (PL), Security Level (SL) and 
RSSI worth (Rs) These input parameters for the LLR 
algorithmic govern are procured from the mobile GW. Before 
the LLR recursive strategy executes, the weight factor 
applying these parameters are figured by the weight factor 
distributed algorithm. The weight factor distribution algorithm 
proceeds the parameters of the mobile station as inputs and 
creates weight factors with respect to an application specified 
needs. The weight factors are evaluated in order to find the 
levels of the parameters desired to reach improved Quality of 

Service. 
Procedure for WFD Algorithm is, 
Step 1:  

 
Following are the assumptions thought-about, The Battery 
Power level of the MT (Mobile terminal) is Pw, wherever  0 
<𝑃𝑤< 1, (𝑃𝑤 = 0 means that the battery power runs out and 

𝑃𝑤 = 1 means that the battery has the utmost power)  

The Weight Factors of the four network parameters, obtainable 
information measure, security, power consumption and RSSI 
values are Wb, Wp, Ws and WR severally, wherever Wp = 1 
and Wb+Wp+Ws+ WR =1.  
The factors that reason importance levels like high, medium, 
low and none are IH, IM,IL and 0, respectively, wherever their 
values are determined by the mobile system designer, and 0 
<IH<IM<IL< 1.  
The numbers of various importance levels the user has such 
that are NH, NM, NL and NN respectively, wherever NH + NM + 
NL + NN= 3 (since the full range of the network parameters that 
a user may specify is three) 
The weight factor of the four vital levels when adjusted to user 
preferences and battery power are WIH, WIM, WIL and WIN, 
respectively.   
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Step 3: 
The Weights of four importance levels are evaluated by using 
the following calculations. 
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From these formulas the weight factor ranks of each 
parameter are evaluated. These weights factors values are set 
as the input to the Log Likelihood Ratio Process. 
 

4 PERFORMANCE EVALUATION OF 

PROPOSED SYSTEMS 
Proposed system has a Arduino microcontrollers for Edge 
node and Raspberry pi for the Gateway. In particular, an 
Raspberry pi 3 B in the gateway connected to a LoRa SX1272 
module of 868MHz. To communicatewiththeSX1272module, 
the library uses the Raspberry pi pins to enables serial 
communication. The data received by the gateway through the 
LoRa/WiFi card is then forwarded to the server by serial 
communication. Finally, a 2dBi omnidirectional external 
antenna was connected to the LoRa module,mountedona3-
meterheightplatform, to establish the communication between 
the gateway and server. In this experiment, the interfaces 
between the three employed sensors and the Arduino Uno can 
be described as follows: Ds18b20 (One wire protocol), 
SHT10(serial data)andTSL2561(I2Cprotocol). Since the 
Arduino received data, it assembles a string to send them to 
the LoRa gateway. Here, we have the following 
explanations:(i) SRC refers to a particular Agri Measure;(ii) TS 
is time stamp(date and time) regarding the reception of the 
data;(iii) ST (Soil Temperature); (iv) SH (Soil Humidity); (v) 
ET(External Temperature);(vi) AT(Air Temperature);(vii) AH(Air 
Humidity);(viii) LX(Luminosity).This string is sent using the 
sx1272 library, which was used to enable LoRa wireless 
communication in the Agri Measure side. This library was also 
used in the gateway side for receiving data from the Agri 
Measures. Once received, the gateway transmits them via 
serial (UART) communication lane using the USB interface 
from the Arduino board. In addition, the server has a python 
script that reads this file at every 5min. Finally, the user 
interacts directly with the server when configures the 
thresholding parameters. Moreover, the user receives 
notifications on his/her smart phone using an Mobile 
application and a library named PushOver. The ease of use of 
the system can be defined by describing the user interaction 
with each one of the Agri Prediction modules: Server, 
Gateway, and Agri Measure. The cloud-hosted server is 
designed to be accessible via a web browser, enabling its 
access via a computer or mobile device. The user accesses 
the service URL and using his/her username and password, 
so defining reference values(upper and lower limits) for each 
of the sensors. Also in this application, users can configure 
their phone number.       

 Table 1.1 Parameter Settings 
Parameters Scenario 1 Scenario 2 

Type of gateway Static Mobile 
Number of node 100-1000 100-1000 
Number of gateway 1,2 1 
Number of steps 0 1,2,4 
Simtime(ms) 1.000.000 1.000.000 
Average 100.000 100.000 

 

Data Extraction Rate=   

 

 

 
 

Figure 2. Data Extraction rate vs Number of nodes 
 
Fig. 2 shows that the use of one mobile gateway that stops 
once, in addition, to require the highest energy consumption 
than others, also has the lowest DER value than others. From 
Fig. 8, we can observe that the use of a mobile gateway that 
stops more than once has a DER value that is not much 
different. 
 
 
 
 
 
 
 
 

 
Figure 3. Energy vs Number of nodes 

 
 
 
 
 
 
 
 
 
 Fig. 3 shows the comparison of NEC of all cases in the 

experiments. In this figure, the lowest NEC is obtained by one 
static gateway and one mobile gateway that stops twice. The 
highest NEC is obtained by one mobile gateway that stops 
once. One mobile gateway with one stop is basically similar to 
one static gateway in term of network topology. Referring to 
equation (2), although each node’s transmission power is the 
same as that in one static base station, the number of 
successful packets is lower. Hence, NEC is higher. 
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Figure 4 Packets vs Number of nodes 
 
Fig. 4 shows the number of transmitted and received packets. 
From this figure, we can observe that the use of one mobile 
gateway that stops two or more times has packet loss that is 
not much different. Our proposed system monitors Integrated 
Farm 24/7, 365 days a year and has following futures like: 
Easy to Maintenance: Small size, rugged, waterproof & non-
invasive monitoring system  (LoRa Sensor Node) is 
comfortable for cows to wear & requires little to no 
maintenance. FARMGUARD run advanced proprietary 
algorithms by combining dairy science, expert knowledge and 
machine learning to deliver actionable information at remote 
users. Improved reproduction rates by predicting the exact 
estrus period of cattle’sMaximizing the crops yield and cattle 
milk by early disease detection. Reducing operational costs: 
by minimizing the fertilizer usage, cattles. Feed optimization 
and labor requirements Geo location: LoRa Technology utilizes 
GPS-free geo location technology that does not require 
additional power. Low connection costs: LoRa Technology 
operates in the unlicensed ISM band, which means no or very 
low spectrum costs (there may be a very low connection fee if 
using an external service provider). Secure: AES-128 
encryption is built in allowing for secure data transmission in 
ruralareas. suitable radio signal based on the application 
requirements  also reduce capital expenditure (gateway 
procurement costs). At last, suggested system simulation can 
be tried in a real time  
 

7 CONCLUSION 
LoRa is one of the many IoT platforms that can be deployed in 
the livestock area for Smart Livestock Monitoring System, but 
it is better due to its long range and low power consumption. 
There are many ways to optimize LoRa network deployment, 
such as by using multiple gateways or by using one mobile 
gateway. The solution can be chosen according to the 
situation in the livestock area. According to our study, if the 
livestock area is narrow or not too vast, using one gateway is 
better, but must be hybrid with LoRa and existing WiFi RF 
modules. Proposed Log-likelihood ratio algorithm is opt the 
suitable radio signal based on the application requirements  
also reduce capital expenditure (gateway procurement costs). 
At last, suggested system simulation can be tried in a real time 
system to get more precise data and atmosphere model. This 
simulation can still be enhanced by using a dynamic algorithm 
for the nodes to automatically search the nearest gateway to 
get higher DER value. 
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