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ABSTRACT

In this paper, A smart farm network system using IEEE 802.11 Wireless Backhaul network and LoRa(Long
Range) is proposed. LoRa is one of LPWA(Low Power Wide Area) technology, to remotely operate smart farm
to help plants grow in the greenhouse. The proposed system supports video streaming to recognize the overall
greenhouse situation with multi-hop IEEE 802.11 Wireless Backhaul network. Since a directional antenna is used
to ensure a wireless communication, wireless communication performance is influenced by external factors Thus,
the smart farm user is informed by the LoRa point-to-point network of the greenhouse environment values which
directly affect the growth of plants in the greenhouse. Additionally a Fault Tolerant Network algorithm is
proposed. the Fault Tolerant Network algorithm notifies the user through the LoRa Point to Point network when

a problem occurs in the wireless channel environment of the IEEE 802.11 Wireless Backhaul network.
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Table 1. Wireless Protocol Performance Comparison
Feature LoRa Sigfox IEEES802.11ac
Modulation| SS Chirp GFS;({(DBP OFDM
290bps - 100bps - 6.5Mbps -
D R
ata Rate | Sorbps  |128bytesfsec|  6.933Mbps
Power
v . . .
Efficiency ery High | Very High Medium
Security [ | y ¢ (32bit) | Yes (32bit)| Yes (32bif)
Efficiency
2-5km urban ii]:::
1
Range subsu]?l:]an - <1.5km
45km rural | -0 o0km
rural
Interface .
Immunity Very High Low Low
Scalability Yes Yes Yes
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Table 4. Operation mode of Hybrid Network

LoRa 2= |WiFi z= | Hybrid
IEEE
. IEEE IEEE 802.15.4¢g,
+4 ZT2EZ 802.15.4 802.11ac IEEE
-8 Backhaul 802.11ac
Backhaul

Command, | Command, | Command,
Invader Sensor and | Sensor and

FAF A] Alarm and Video Video
Sensor Streaming Streaming
Message Message Message
IEEE Command, Command,
802.11ac Invader Invader
Backhaul Alarm and - Alarm and
vHEYZ = Sensor Sensor
LF A Message Message
856

g 247} o] FoiHR thy e elrbAl ek
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Algorithm 1: Fault Tolerant Network Algorithm

1  Fail counter < 0;
2 Select Frequency Channel;
3 Set Receiver & Transmitter Address;
4 Set Counter Threshold;
5 while Power = On do
6 if Fail Counter< Counter Threshold then
Collect Data(Video images, Sensor data,
8 Actuator Message);
Transmit Video Images & Sensors’ Data to
? Server via IEEE 802.11ac;
if Server Receive Sensors’ Data & Video
10 Images
11 then
12 | Fail Counter— 0;
13 else
14 ‘ Fail Counter<Fail Counter + 1;
15 end
16 else
17 if Fault is Fixed then
18 ‘ Fail Counter<— 0;
19 else
20 Stop Collecting Video Images;
21 Run Faulty Node Detection Function;
Prepare Message to Send Data(Sensor
22 Data, Actuator Message) and Faulty Node
Information
23 Transmit Message to Server via LoRa;
24 end
25 end
26 end

Algorithm 2: Faulty Node Detection Function

1 Seti=l;

2 N<Number of Nodes;
3  while i < N+1
4

Ping Relay Node i;

5 if Respond of Relay Node i is Request Timed
Out(RTO) then

6 Report to Server that Relay Node i is Faulty

Node;

7 i< N+2;

8 else

9 i< i+l

10 if i = N+1 then

11 There is no Faulty Node;

12 end

13 end

14 end
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Fig. 8. Built SmartFarm Total packets 22,848
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