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Abstract 
 
This work of wireless mesh networks consists of mobile nodes as well as data 

collector mobility. Most of the mesh networks deployed in flat terrain 

structures have node mobility, but the data collector is stationary. 

Nonuniform terrain structures consist of grid-based terrains, uneven 

structures of sensing field. In these types of structures, collecting data by 

fixing the data collector at a fixed point is a complex challenge to maintain 

throughput and lifetime of the network. To achieve the lifetime, network 

efficiency, throughput, and QoS the data collector is transformed as a mobile 

node. Due to mobile data collectors (MDC),  many issues like link failures, 

malicious attacks will overcome and the network can achieve good results 

compared to traditional networks. We have compared the performance of the 

proposed routing protocol with SPT, MLPA, GLBO and it reveals that the 

proposed routing protocol improved the network lifetime significantly. 
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1 Introduction 

 
       The introduction and extensive proliferation of wireless modules which 

have connectivity capability, i.e., mobile and laptop to sensors have created a 

range of requirement to deliver higher data speeds and service quality for 

end-users[1]. While more conventional networks completely depends on an 

infrastructure strategy, i.e., each system is linked to a base station(BS) some 

times to an access point(AP), network operators reserve facilities shortages or 

lack of communications in certain regions need alternatives. By encouraging 

modules to connect to other modules, WMN offers such an option which is 

shown in Figure 1. The addition of mesh topologies such as module-to-

module connectivity, What you can use for spectrum expansion or provide 

Wi-Fi creating complexities in the wireless network in high-density areas is 

suggested by potential important operator-driven networks such as 5G 

communication. In sensor networks, vehicle-to-vehicle network and the 

Internet of Things(IoT), WMN is still used, but the implementations are not 

confined to these situations [2]. 

       Energy efficiency in terminal modules is a significant part in allowing 

original technologies in an more and more wireless environment, and 

especially with the growth of the IoT. Taking an application-centric 

perspective, the most important concern is not only the energy usage of entity 

nodes in the wireless network, but rather how long the network as a whole 

will satisfy its future reason, i.e., satisfy the needs of the requirements 

operating on it. This moment is considered the network's lifespan. Network 

reconfiguration, in the sense of modifying routing and/or which tasks, are 

allocated to which nodes, may be required to reach full network life[3]. For 

example, some nodes may be more highly loaded than others with a certain 

range of paths taken by the different application, data flows, and becoming 

bottlenecks, having to transmit constantly and drain their batteries more 

rapidly. Once these critical nodes are out of control, the path(s) they are lying 

on will crash, causing service interruption.  In certain cases, however, 

particularly for mesh networks, alternative possible paths consist merely 

nodes that at rest have some residual power can be found.  

 
 

 

 

 

 

 

 

 

Figure 1 Communication paths in WMN. 
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Figure 2 Cluster-Oriented Mechanism in WMN. 

 

It could be necessary to reconfigure the routing of traffic specifications 

several times to reach the longest possible lifespan. This reconfiguration will 

become more realistic in the future particularly as 5G comes into practise. 

Our findings indicate that compared to configuring the network for minimal 

overall energy use the network lifetime can be extended by up to 75 percent, 

and that comparatively few dissimilar configurations are required to reach the 

full lifetime. This suggests that it is easy to apply the ideal solutions we find 

here in reality, since the overhead for reconfiguration would be limited 

relative to the overall lifespan of the network.Wireless mesh networks 

(WMNs) have shown their applicability in fields ranging from military to 

health care, and ecological surveillance, and many more. The functioning of 

WMNs relies primarily on sensor nodes. It is thus, one of the WMNs' most 

important issues[4]. Literature suggests that it is difficult to use nodes in an 

energy-efficient way and it is still an open question. For terrestrial WMN, 

Bayrakdar suggested energy-efficient approaches that allowed the use of 

cooperative connectivity between sensor nodes, proposing a cluster-based 

routing system to conserve the energy of a sensor node which is shown in 

Figure 2. The clustering strategy has helped to organize sensor nodes. Each 

cluster of sensor nodes has one cluster head allocated to it (CH). CH 

functions as follows: "collects data from the members of the cluster and 

forwards it to the sink." It stressed that in the WSNs, clustering is an efficient 

tool for energy balance. As the connectivity of cluster nodes is confined to 

the CH only the communication bandwidth is maintained. The research 

suggested is that this paper is focused on a major feature, i.e. how to develop 

and maximize the selection of CH; CH's selection is a key issue of 

optimization.  
 

2 Literature survey 
 

The clustering process began with LEACH[5], which had a holistic 

method to selecting cluster head(CH), and randomly selecting CH.  
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Nevertheless, the clustering approach from the pre-existing algorithms 

increased network efficiency. A plethora of experiments have since 

developed various variants of LEACH. A systematic advancement in 

clustering algorithms were discussed in the paper[6]. In our analysis, we 

concentrate on the collection of CH in mixed WMNs, so a systematic 

review[7] is taken into account. 

The first mixed routing algorithm which operated on two energy levels of 

holistic nodes, i.e. usual and superior nodes, were stated by the SEP 

algorithm [8] which is shown in Table 1. The choice of CH was on the 

weighted likelihood and did not take into account various important 

parameters such as distance, node density, etc. DEEC[9] which operated on 

the collection of CH bearing in mind residual energy and preventing the 

penalization of high energy nodes were then published. EEHC has suggested 

the CH selection algorithm for a three-level heterogeneous node network. As 

there was no stipulation to discourage node penalization, the network 

efficiency was not optimally enhanced. EDDEEC alleviated this problem by 

suggesting a definition of the energy threshold for the collection of CHs close 

to that of DDEECs was conducted at two stages. BEENISH, which had 

energy-heterogeneous nodes at four stages, was added with the development 

of heterogeneity levels. In the paper, IBEENISH suggested that BEENISH 

should be improved in such a way as to prevent penalization of 

heterogeneous four-level energy nodes[10]. 

 
Table 1 An Organization of Routing-Algorithm Types. 

Wireless 
routing 

algorithms 

Proactive
/Reactive 

Proactive 
DSDV,OLSR,CGSR,WRP,LQSR,MMRP,LCA,W
AR,DFR,DBF,AWDS,IARP,HSR,TBRPF 

Reactive 
AODV,DSR,TORA,ABR(SSR), LMR, 

LBCR,IALBR 

Others 

Geographical 

LAR,DREAM,OLSR,GEDIR,BGR,GPSAL,GLS,

ZHLS,GPRS,SiFT,SLURP,GFG/FACE,GRLI, 
ALARM,BVGF,GDSTR,LBCR 

Geocast LBM,GeoGRID,GeoTORA,MOBICAST 

Multi-path 

MPR-

E,AOMDV,SMR,MPDSR,MDR,DYMO,ROAM,
MP-DSR,OMR 

Hierarchical 
CBRP,DDR,CEDAR, 
DART,FSR,GSR,HSR,LANMAR,ATR 

Poweraware ISAIAH,PARO,EADSR,PAMAS,DSRPA 

Flow-Oriented GB,IERP,LBR,LMR,LQSR,LUNAR,MPRDV 

Hybrid HARP, HRPLS, HSLS,OORP,TORA,ZRP,ZHLS 

WMN 
DSDV,AODV,BATMAN,DSR,OLSR,OORP,TOR

A,HSLS, LBRMN, LALBR 

Multicast ABAM,ADMR,AMRIS,AMRoute 
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Table 2 Cluster Routing Issues.  

 

Routing 

Issues 

Large area of 

flooding  
DREAM, LAR,LBM,GEDIR,TORA,ZRP,MOBICAT 

GF Empty set 
of neighbours  

FACE,GPSR,GRLI,BVGF,GDSTR 

False 

addressing and 

widely 
distributed 

information 

GLS,GPSAL,DART,ATR 

Large power 

consumption 
ISAIAH,PAMAS,DSRPA,PARO 

Interference 

and load 
balancing 

SrcRR,IQSR,LBRMN,IALBR,LBCR 

 

3 Proposed Methodology 
 

      In this work of wireless mesh networks consists of mobile nodes as well 

as data collector mobility. Most of the mesh networks deployed in flat terrain 

structures have node mobility, but data collector is stationary. Non uniform 

terrain structures consist of grid based terrains, uneven structures of sensing 

field. In these type of structures, collecting data by fixing the data collector at 

a fixed point is a complex challenge to maintain throughput and lifetime of 

network. To achieve the lifetime, network efficiency, throughput, and QoS 

the data collector is transformed as mobile node. Due to mobile data collector 

(MDC),  many issues like link failures, malicious attacks will overcome and 

the network can achieve good results compared to traditional networks. 

Design steps involved in the proposed routing algorithem. 

Step1: The BS tracks WSN sensor nodes with a CH and separately shapes 

clusters and clusters into sub-cluster regions.  

Step2: Sensor node (SN) deployment at random. Both sensor nodes are 

randomly installed within the sensor network in a circular region with a 

radius of R.  

Step3: Implementation for each sub-cluster of one MN. 

Step4: Move the first round mobile node (MN) across the Sub-Cluster (SC).  

Step5: As the MN reaches the sensor node, the sensor node (SN) wakes up 

from sleep mode and transmits the data to the mobile node (MN). 

Step6: If a node always acts well, it will quickly raise its confidence value to 

1. If a node is mildly malicious or fails, it would be secure in its confidence 

node. If the node is malicious or fails entirely, then it will become untrusted 

automatically.  

Step7: The MN goes around the sub cluster again for the third round (odd 

round number) (SC). 
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Step8: Trust the node (TN) again in the fourth round even round number) to 

submit data and the MN will be stationary. Cluster routing issues are given in 

Table 2. 

 
4 Performance Metrics  
 

 

Node mobility speed, total energy consumed, energy efficiency, packet 

delivery ratio and the throughput are the primary performance indices of any 

wireless network.  
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5 Simulation Results 
 

To optimize network lifetime, we have novel optimization formulations 

that enable routing and node tasks to be reconfigured. Centered on column 

generation, we are designing a universal answer to these performance 

improved issues. This facilitates the extension of our approach to arbitrary 

network tasks. Network simulation parameters are given in Table 3. 

 
Table 3 Network Simulation Parameters. 

 

Parameters Values 

Area 110 ×110 m
2
 

Nodes count 102 

Data sinks  1 

Initial node energy 0.5 Joules 

Data packet size 2001 bits 

Particles count 31 

Initial velocity 0.0 

Initial position 9.5, 13.7 

Simulation run count 21 
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Figure 3 Design Flow of EETRP in WMN 

 

The particular case of vehicle-to-vehicle message transfer, in which 

sensor capacity can be aggregated throughout the network is investigated and 

must be dispersed to multiple destinations through the multicast 

transmission. For this application, we propose an acceptable pricing issue 

formulation.Our solution strategy can be applied in practice when only a few 

settings are used for optimal life, and the signaling and synchronization 

criteria for reconfiguration are minimal. EETRP in WMN design is explained 

in flow chart which is shown in Figure 3. 
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We present findings from a arithmetic analysis investigating the 

efficiency of our performnce improved method and demonstrating that it can 

provide the considered program with substantial improvements in network 

lifetime. We solutions compare efficiency for full network lifespan with that 

for complete energy minimization, and address the trade-offs among these 

methods. For the best to our formulations, we have tight upper and lower 

boundaries, as well as a the heuristic that closely tracks the optimal results, 

and provides a numerical performance assessment for the boundaries and 

heuristic which is explained by various routing protocols given in Table 4. 

 
Table 4 Comparison of a Variety of Routing Protocols. 

 

Parameters SPT MLPA GLBD EETRP 

Throughput (Kbps) 244 542 886 1153 

Lifetime (%) 21 36 54 66 

 

 
 

Figure 4 Comparison of throughput.  

 

 
 

Figure 5 Comparison of throughput.  
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We have compared the performance of the proposed routing protocol 

with Shortest path Tree (SPT), multi-level power adjustment (MLPA), 

Gateway Load Balancing Protocol (GLBO) and it reveals that the proposed 

routing protocol improved the network lifetime significantly. The above 

compared performances are shown in Figures 4 and 5. 

 

6 Conclusion  
 

      Most of the mesh networks deployed in flat terrain structures have node 

mobility, but data collector is stationary. We present findings from a 

arithmetic analysis investigating the efficiency of our performnce improved 

method and demonstrating that it can provide the considered program with 

substantial improvements in network lifetime. We compare efficiency for full 

network lifespan with that for complete energy minimization, and address the 

trade-offs among these methods. Due to mobile data collector (MDC),  many 

issues like link failures, malicious attacks will overcome and the network can 

achieve good results compared to traditional networks. 
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