
 

939 | P a g e  

EFFECTIVE FAULT TOLERANT TOPOLOGY 

DESIGN FOR PRECISION AGRICULTURE USING 

WIRELESS SENSOR NETWORK 

Surabhi Singh
1
, Satish Kumar

2 

1,2
Department of Electronics and Communications Engineering, Amity University, Lucknow (India) 

ABSTRACT 

This paper describes nice fault tolerant topology layout to broaden the WSN successfully. Here set up the 

sensors on the agriculture discipline inside the form of mesh topology due to the fact is the efficient and fine one 

to shape the wireless sensor community, which satisfies all of the traits that depends to improve the performance 

and the first-class of provider. Put in force a singular set of rules to come across the fault and a way to get 

better the fault to reform the community without any distortion. Here Mote is the combination of Arduino 

Microcontroller, ZigBee and the grove moisture sensor. They’re positioned within the agricultural discipline in 

the shape of mesh topology is accountable to experience the moisture content material available within the soil. 

Right here use the connected Dominating Set (CDS) set of rules to find out the sink node from the set of nodes 

based at the mesh topology to growth the efficiency. Real time deployment of sensors on the sensor area and 

make a verbal exchange the use of the ZigBee based totally on the novel set of rules to boom the performance to 

recover the network from the faults when the quantity of nodes will increase.   
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I. INTRODUCTION 
 

 

WSNis the community of nodes that spatially distributed on the sensor area which have the accountable to 

experience the sensor information on the surroundings. For example the grove moisture sensor is the 

accountable to experience the moisture content available at the soil. In mesh topology the direction among nodes 

are not unique inside the structure manner. on this the mesh topology are defined in diverse paperwork that is 

fully mesh community, superstar (factor to multipoint) network, Peer-to-peer mesh community, Cluster tree 

mesh network and ultimately the mesh topology faces the issues are : Accessing the medium,  Discovering 

routes, Adapting to changing the surroundings, drowsing and protection troubles. The connected dominating set 

serves because the virtual backbone to the wireless sensor network. Due to the fact there is no any infrastructure 

and centralized management are not observed on that so the WSN will make the green topology on that by 

means of the usage of this CDS. Normally the sensor community is the hundreds plus nodes are to be had on 

that system. To enhance the fault tolerance of the gadget using the fault tolerant IEEE procedures for the WSN. 

The primary aim of the fault tolerant approach is allow to get admission to the diverse strategies and algorithms 

in the presence of the node failure to be had within the WSN.  
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 Failure of sensor nodes in the wireless sensor community may additionally result in trouble to make verbal 

exchange a few of the sensor nodes. While a collection of sensor nodes inside the network may additionally not 

able to make a conversation WSN make to improve the performance of the network.  To tolerate such screw ups 

available on the community to stumble on the fault and provide some strength green fault tolerant strategies to 

enhance the communique between the sensor nodes. Precision agriculture filed is the one that combine the 

records from the rural field and the manufacturing output get from the farming gadget to provide an efficient 

farming device. Agricultural discipline be evolved based totally at the new trend technologies to be had on the 

arena. specifically right here encompass the wireless sensor network this is WSN based on the sensors to 

perform a few precise action at the sensor field which has a duty to feel the environmental situations like 

moisture level, temperature and so on. Then ZigBee is used to make a wireless verbal exchange among the 

sensors available on the sensor subject.The WSN is used for many applications and for monitoring functions 

additionally defined as an integrated data and manufacturing-primarily based farming device that is designed to 

growth lengthy-term, website online-unique and complete-farm control. Precision agriculture, the destiny of 

farming, is a technique of farm control that allows the grower to supply extra efficiently and comprehend more 

monetary profits thru controlled use of their input resources.   

The software of WSNs lets in farmers to make more informed decisions at the efficient use of resources. The 

sensor nodes have small strength so energy intake is the important one to boom the efficiency. The WSNis the 

mixture of sensor nodes that contains the processor, energy deliver, reminiscence, radio for transmission and an 

actuator those are used to make the communique over the community. [9]There are so many types of sensor 

networks are available in the community. The monitoring method is the accountable to music the path and offer 

the answer. The tracking methods the sort of sensor network that is used to display and manipulate the network. 

The applications of the WSN are army, Environmental monitoring, woodland, Agriculture applications. 

 

II. LITERATURE REVIEW 

 

Righthere failure detectors algorithms are developed for WSN. Based totally on that the process undergoes to 

locate the first magnificence stage within the layout of software for that device. [1]Here use excellent of 

provider to improve the community lifetime and offer the failure localization while there is any fault happens in 

that network. [2] Provide an idea to come across the possible sub networks from the area utilized a quorum-

based totally seek and MCDS based totally motion mechanism. To improve the motion choice by using the 

multi-radios at the actors then decrease the TMA performance. [3] Offer the Sensor studying Validity 

Subservice (SRV) and network fame document subservice (NSR) this assist to validate the sensor readings. 

Gold standard service parameter is done. The failure detection of this method is also completed. [7] Provide the 

statistics aggregation with the polynomial based totally scheme to clear up the problems of occasion place 

Detection (PERD). This technique is the responsible to come across the unmarried occasion or multiple 

activities constantly for that get the sensor readings primarily based at the type everyday studying, event 

analysing, defective readings and identify the defective sensors and the proposed device is carried out it to 

improve the partition of smaller components of the sensor readings within the dataset the usage of the removal 

process of faulty readings. [8] This is the paper first present the self-recovery manner inside the approach of 

distributed partitioning set of rules to identify the partitioned community after some node failure made in the 
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network. Here improve the performance of network via this method to set moving the faulty nodes via the 

mobile sensor nodes used to restoration the partition made in the network after partitioning. [11] The fault may 

be static or dynamic then it labelled based totally at the timing interval that can be permanent, intermittent. They 

recommend the dynamic DSDP for the each soft and hard faults in the network. It affords the higher mode of 

communique to growth the overall performance of a network. [12] The probabilistic fault detector for dependent 

WSN, this proposed the unconventional technique with the aid of Centralized Naïve Bayes Detector among the 

end-end transmissions. [13] This paper proposes the adaptive partitioning in the link layer adds the error 

correction approach to growth the performance and decrease the retransmission. Analysed the body size and 

BER to boom the throughput. Right here Logical link layer increases the efficiency with the aid of provides the 

FEC and body partitioning.  

 

III. PROPOSED SYSTEM 

A. The ZigBee community:  

ZigBee is the accountable to talk the sensor nodes to be had on the rural discipline and it's far useful to make a 

conversation over long distance if use the ZigBee series 1 then the distance responsible to cowl 100m and for 

ZigBee collection 2 then the space can be 150m for outdoor motive. The indoor means that the insurance be 

reduced to 30m for each ZigBee collection 1 and series2. That is the effective one to make a wireless sensor 

community with sensors to sense the rural field and with the ZigBee radio. The bandwidth of the ZigBee 

maximum as much as 250kbits/s. The ZigBee community is capable to cowl up to 100 to 1000's and the 

requirement be low this is also the efficiency to apply the ZigBee. Particularly it is beneficial for the monitoring 

utility. That is beneficial to make mesh topology inside the environment.  

Characteristics  ZigBee 

Range  1-100m  

Network Architecture  Mesh  

Battery life  100-1000days  

Bandwidth  20-250(Kbits/s)  

Application  Monitoring  

Radio  DSSS  

Network  100s-1000s  

Physical Layer Standard  IEEE 802.15.4  

Power Requirements  10mA  

Supported nodes  65536(for mesh)  

Security  AES(128 bit)  

Ease of use  Easy  
 

TABLE 1: CHARACTERISTICS OF ZIGBEE 
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B. Mesh Topology: 

This wireless Mesh topology is the rising one to increase the WSNas the efficient way. It have the advantages 

like Self configuration, Self-recovery and Scalability characteristics. This is the fine topology while the wide 

variety nodes improved on the sensor subject and energy efficiency too.  

C. Fault Detection & recuperation:  

The fault sensor nodes are identified primarily based on some techniques and set of rules. The nodes are denoted 

as the combination of (V, E) .on this the Node V failed or the threshold among two nodes failed method the 

failure is passed off at the community. After that the graph turn out to be disconnected graph. Then the fault 

recuperation procedure is wanted to recover the community from the faulty nodes for that there are so many 

algorithms and techniques are applied here to give the radical algorithm for the efficient fault detection topology 

design proposed. 

 

IV. CONCLUSION 

 

The usage of wireless sensor community in precision agriculture is gaining a momentum in current days. And 

with range of nodes that are spatially disbursed increases, there is extra probability that a node is getting affected 

and a node being compromised with defective information. The set of rules we devised will really enhance the 

fault tolerant competencies of the prevailing community with the assist of the fault detection and fault healing 

technique.   

 

V. FUTURE ENHANCEMENT 

 

After As a destiny work we intend to simulate our algorithm with required overall performance metrics and 

examine them with existing algorithms. And additionally we've got plans to implement the sensor community 

for precision agriculture with our low value architecture.  

 

REFERENCES 

 

[1] Hamza A. Zia, Nigamanth Sridhar, Shivakumar Sastry, ―Failure detectors for wi-fi sensor- actuator 

systems‖, journal of advert Hoc Networks 7 (2009) 1001-`1013  

[2] Kemal Akkaya, Fatih Senel, ―Detecting and Connecting disjoint sub-networks in wi-fi sensor and actor 

networks‖, journal ad hoc Networks 7 (2009) 1330-1346  

[3] Inigo Urteaga, Kevin Barnhart, Qi Han, ―REDFLAG: Run- time, distributed, flexible, lightweight, and 

generic fault detection provider for records-pushed wireless sensor applications‖, Pervasive and cellular 

Computing 5(2009) 432-446.  

[4] S. Kamalesh, P Ganesh Kumar, ok. Thigarajan, ―Clustering Method in WSN – degree and weighted 

signal method‖,  european magazine of medical research ISSN 1450-216X Vol.eighty five No.1 (2012), 

pp.117-122  

[5] Zhang, N.; Wang, M.; Wang, N. Precision agriculture—A worldwide assessment. Magazine of pc 

Electronics. 2002, 36, 113–132.  

[6] M. T. Thai, F. Wang, D. Liu, S. Zhu, and D. Z. Du, ―related dominating sets in wireless networks with 

exclusive transmissionranges,‖IEEE Transactions on MobileComputing,vol.6,no. 7, pp. 721–730, 2007.  



 

943 | P a g e  

[7] S.Hussain,M.I.Shafique,and L.T.Yang,―ConstructingaCDS- basednetwork spine for energy performance 

in commercial wirelesssensor network,‖ in court cases of the twelfth IEEE InternationalConference on 

excessive overall performance Computing and Communications (HPCC ’10), pp. 322–328, Melbourne, 

Australia, September 2010.  

[8] Torsha Banerjee, Bin Xir, Dharma P, Agarwal, ―Fault tolerant a couple of occasion detection in a 

wireless sensor community‖, journal of Parallel dispensed Computing. 68 (2008) 1222-1234   

[9] Kemal Akkaya, Izzet F. Senturk, Shanthi Vemulapalli, ―managing big – scale node disasters in cellular 

sensor / robotic networks‖, magazine of network and computer applications 36(2013) 195-210  

[10] Jennifer Yick, Biswanath Mukherjee, Dipak Ghosal, ―wireless Sensor network Survey‖, magazine of pc 

Networks fifty two (2008) 2292-2330  

[11] Mourad Elhadef, Azzedine Boukerche, Hisham Elkadiki, ―A distributed fault identity protocol for 

wireless and cellular advert hoc networks‖, magazine Parallel disbursed Computing sixty eight (2008) 

321- 335  

[12] I. F. Akyildiz, W. Su, Y. Sankarasubramaniam, E. Cayirci, wireless sensors networks: a survey, magazine 

of laptop Networks 38 (four) (2002) 393 – 422.  

[13] Bill C. P Lau, Edan. W .M. A, Tommy W. S, Chow, ―Probabilistic fault detector for wireless Sensor 

network‖, journal of professional gadget with applications 41(2014) 3703- 3711.   

[14] Shahadat Hossain, Rohan Monteiro, Allaa R. Hilal, and Otman Basir, ―Fault Tolerant wi-fi Sensor 

Networks the use of Adaptive Partitioning‖, Procedia pc science   10  ( 2012 )  927 – 932. 


