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Abstract 
 
Vector based Routing protocol for very less power and dissipation network 

problems occurs due to the energy unbalancing problem in the RPL (Routing 

Protocol for Low Power and Lossy Networks), where this issue can be solved 

by a heterogeneous algebraic ring based communication network domain 

along with identical kind of communication based ring domain network, 

probably to stay away from the energy holes in the wireless sensor networks. 

Several routing algorithms based on maintenance methods are studied to 

solve Energy Efficient Heterogeneous Ring Clustering (E2HRC) routing 

protocol in wireless sensor networks, and several experimental methods also 

described the comparison studies against RPL and E2HRC RPL. Based on 

constructive equilibrium conditions towards the wireless sensor and 

communication based networks according to the expected energy 

consumption are achieved, by descending their nodes and this restrict the 
messages through the energy consumption. This article reveals the E2HRC 

related studies and describes how to overcome the barriers of energy holes in 

wireless sensor network according to the recent techniques. 
 

Keywords :  E2HRC, RPL, Multihop, Nodes, WSN, Routing protocol, 

Energy hole, sensor nodes, equilibrium. 
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1 Introduction 
 

WSN are made out of enormous amount of sensor nodes with constrained 

vitality assets. Numerous applications of WSN focused various sensor nodes 

which are typically difficult to reach the accession point even the substitution 

energy resources are sensible and authenticated [18]. Subsequently the energy 

productivity region turns into a key structure issue so as to improve the 

existence expectancy of the whole sensor based network [6]. WSN with 

multihop is described by many-to-one traffic design, where the data should be 

forwarded to traffic congestion. Further the clusters near to the lead node and 

close to the destination have to pass the data through the cluster heads aside 

from the station (either source or destination), simultaneously it tends to end 

its fall. Earlier the resulting partition of networks are directly enters to the 

network clustering problem, which typically results in energy-hole problem, 

which result in more energy constipation by the sensor nodes [4]. 

 

 
 

Figure 1: A multi-hop based graph for an energy efficient scalar based routing 

protocol in WSN nodes                      

 
  Thus as we discussed in the abstract, several routing algorithms (scalar 

and vector based) are there and various methods are studied to solve E2HRC 

routing protocol wireless sensor networks [3]. Similarly several experimental 

methods described the comparison studies against RPL and E2HRC RPL 

constructive equilibrium for wireless sensor networks by descending their 

nodes [16]. Since sufficient energy utilization will be calculate according to 

restrict the packets through the energy consumption [2].  Figure 1 shows the 

multi-hop based graph for an energy efficient scalar based routing protocol in 

WSN nodes. Hence this article implies the E2HRC related studies and  
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describes how to overcome the energy holes in the wireless sensor networks 

according to the recent techniques with a packet structure [19]. 

 

 

2 Various Methodologies to Identify the Energy Hole 
 
  A survey on energy holes problems in WSN‟s are studied recently by 

many researchers.  On the other hand there is no longer, in particular very less 

approximation are there for energy holes and holes removing mechanisms [1]. 

Later few were given a reason to create an impact towards the solutions which 

is perspective to all kinds of sensor based energy holes [5]. The outcomes and 

its effects of energy holes in lossy and loss less networks are described and 

clearly defined [8]. These furnished outcomes of energy holes on networks are 

described through some existing methodologies to prevent, keep away from, 

and hit upon unnecessary energy holes which give the optimal results for the 

compression techniques. Simultaneously the challenges in detecting the 

energy holes in the network were studied [11].  This leads that to new 

techniques which are proposed to locate and pass the energy holes in various 

WSN‟s.  

 In the energy holes the community nodes started to die in a speedy 

manner, so this creates an impact towards the energy holes and hence major 

power of network remains unused [9]. Upcoming studies employs that energy 

reduction is, closely proximity to the sink that is further added in the presence 

of energy hole in the communication networks and this leads to identify the 

previous delay of the network [12]. For every network lifespan is decided by 

the way of feeblest node in the network where the spatial and temporal 

networks are the crucial capabilities of communication network [10]. 

In order to moderate the irregular energy consumption, distinct tactics are 

widely followed by majority of the researchers, not only the simplest way to 

balance the overall energy dissipation but additionally to develop the network 

life span and throughput value of the energy hole. A disseminated reporting 

Hole Repair Algorithm (HORA) for WSNs changed according to proposal by 

means of Sahoo and Liao et al, 2016, [13] which utilizes the use of the 

mobility of sensor hub based on their nodes to diminish the energy hole 

problem. To augment the inclusion territory by restricting the covering locale 

of each sensor node assessments and its popularity is checked through Cross 

Triangle (CT), Hidden Cross Triangle (HCT), and Non Cross Triangle (NCT) 

nodes [20].  

A transportable node is chosen on the basis of advanced level of covering 

region and by way of the stipulation. Its present the availability and inclusion 

but that won't be used to decrease the energy hole [17]. Along these traces, the 

adjacent nodes among the advance covering will be in motion which is used to  
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fix the energy hole. The calculation guarantees no more inclusion gap 

construction, and beats in the network‟s lifetime and accomplishes greater 

throughput. In any case, HORA isn't reasonable and differs in sensitive 

programs because of the energy hole restoration process. 

Spherical hole repair techniques was proposed by Latif et al.[7]  to fix the 

inclusion of the energy holes issue of submerged wireless sensor networks 

(SWSNs) nodes. This projected procedure made out of three different stages; 

 Neighbors based Knowledge Sharing Phase (KSP) node,  

 Convergence level of Network Operation Stage (NOP) node and  

 Energy Hole Repair Phase (HRP) for optimization. 

 Additionally, the advanced node covers various domains which are in 

charge of renovation of energy and inclusion holes [11]. The outcome reveals 

great improvement in terms of vital utilization and system‟s lifetime with 

exchange of the top of the line to the delayed end [15]. Apart form the above 

concepts, an ideal distance based transmission strategy (IDTS) utilizing Ant 

Colony Optimization (ACO) which is projected and studied with calculations 

of two notions as explained as most energy efficient distance (MEED), and 

most energy balance distance (MEBD). This leads that the nearby ideal data 

transmission process which will be removed and controlled by MEED. In this 

process the entire infinite domain‟s transmission separation is accomplished 

by adjusting the heap of all hubs from source to destination. 

 In spite of this fact that, IDTS balances the vital utilization of the whole 

system and productively uses the essential equipments to identify the energy 

hole. It may, result that the calculation is inefficient for arbitrary and scanty 

organization; in addition, the vitality energy issue is developed according to 

the various higher level iteration of nodes [14]. A power sparing mobicast 

RPL for UWSNs is used to relieve the energy hole issue, which brings the 

concept of ocean current flow and and non - uniform arrangement of sensor 

nodes. This concept is evidently proposed by Chen et al., 2018. 

To defeat the energy hole issue 3-D zone of relevance (3-D ZORt), 3-D 

zone of forwarding (3-D ZOFt+1) and an apple strip strategy was presented. 

The energy hole issue is dispensed through consuming the versatile portions, 

at the same time energy proficiency is accomplished through accumulation of 

information throughout. This is portable and independent, i.e., autonomous 

underwater vehicles (AUVs) techniques are used. This algorithm productively 

amplifies which covers the entire energy hole area. Furthermore the 

augmented packets conveyance ratio leads to converge. Possibly, the entire 

area of energy hole nodes isn't determined, at that point the algorithm won't 

perform well. In addition the algorithms additionally pay cost because of data 

in the clouds. 

Geographic and astute directing conventions (GEDAR) in light of 

profundity modification control system for recuperation of invalid nodes are 

projected by N.A.Pantazis et al. 2013 [13]. They also studied the various 

algorithm towards WSNs which utilizes avaricious sending procedure to 
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identify it‟s the neighbors and modify the profundity of invalid nodes 

moreover by optimality.  Despite the fact that, the algorithms beats in packets 

conveyance proportion, and very few are re-transmitted.  The geographic and 

astute steering conventions are flexible to this domain area and prompts top of 

the line to end. Moreover, the calculation uses high vitality due to various 

information data to the source to destination, and furthermore identification of 

invalid node recuperation technique. 

The fundamental and effective ring formations with portable way and to 

deal with the decreasing hotspot issues are proposed together with this 

information from various WSN nodes, the portable sink oscillates in a 

predefined way. The ongoing visible area of the sink is dictated by various 

higher level sensor nodes. In such case, lower level WSN sensor nodes reveal 

the difference between higher level nodes and to it. Figure 2 describes the 

network model with sink and nodes. Additionally, the permanent node leads 

and terminates as hand-off hubs to the sink are likewise acquainted with 

effectively forward the information bundle to sink. 

 

 
Figure 2 : Network model with clusters (Nodes and Sink) 

The calculation augments related to the system lifetime utilizes the vitality 

asset proficiently, and furthermore it decreases the start to reduce the delay.  

A weighted rendezvous planning (WRP) algorithm is working towards 

routing protocols which are introduced to identify the voyaging way issue. A 

half breed oscillating procedure utilizing versatile sink is received together  
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with the total information. In this approach, the information about the routing 

protocol utilizing several jumps of data transmission procedure. Similarly, 

loads are directed to every dependent hub on the jump move.  Figure 3 

describes the general architecture of Routing Protocols in WSN. The 

determination of RP is adapted to the nodes with most extreme load balancing 

factor chosen by the independent RP which is accomplished by vitality 

utilization.  

 
Figure 3: General architecture of RP ‟ s in WSN 

 

W.Raza, et al., 2016, studied the utilization of portable relay nodes to 

expel various issues and also explain the problem of limitation of sink. Based 

on this reason, the whole networks are separated and rely on connected nodes 

in the system. The calculation is reasonable for occasion driven and consistent 

information conveyance plans. Also, with the assistance of portable hand-off 

hubs vitality proficiency, load adjusting, balancing and expansion are 

accomplished. Nonetheless, the system become disjoint if the relay nodes are 

inefficient to transmit the data with information packets. Figure 4 explain the 

concepts of Heterogeneous model for wireless sensor network.  
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Figure 4: Heterogeneous model for wireless sensor network   

 
2.1 Routing Protocols Patterns with Parameters Attainted 
and Compromised  
 

As we discussed so far few authors have registered their RPL patterns as 

in completed and compromised level with has been listed below in Table 1, 

which explain the registered patterns: 

 
Table 1: Routing Protocol Pattern 

 

Authors / 

Routing 

protocols / 

Pattern 

 

Features 

 

Parameters attained 

 

Parameters in 

effective levels 

X. Liu et al., 

2016 , 

HORA 

Random [9] 

Energy and coverage 

hole repair, multihop 

transmission 

 

Network lifetime, 

maximum hole 

recovered area, low 

mobility coverage. 

Late and sensitive, 

Energy 

consumption is high 

 

Y. Xue et al., 

2014, SHORT 

Random [18] 

Energy and coverage  

hole repair multihop 

transmission 

Coverage area, hole 

recovered area, high 

packet delivery ratio, 

low mobility distance 

Long end to end 

delay, more energy 

consumption 
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P. K. Sahoo et 

al., 2015, 

ODTS 

Uniform [13] 

Energy balancing 

multihop transmission 

and colony optimization 

Network lifetime and 

energy efficiency 

Inefficient for 

random and sparse 

deployment energy 

hole problem 

A.M. Popescu et 

al., 2014, 

Mobicast 

Random [11] 

Energy and coverage 

hole, apple peel 

technique multihop 

transmission 

Energy efficiency and 

packet delivery ratio 

Longer routing  path 

and message 

overhead. 

 

N. Jan et al., 

2017, 

GEDAR 

Random [6] 

Recovery of void sensor 

nodes, energy and 

coverage holes 

Wireless packet delivery 

ratio according to 

routing protocol and less 

number of retransmitted 

data 

High level end to end  

energy consumption 

based on delay  and 

insufficient in spare 

domain and region 

 

Y.S. Chen and 

Y.W. Lin, 2013, 

BR 

Uniform [18] 

Energy hole, network 

lifetime 

Energy efficiency, 

network lifetime 

Unbalanced load 

based distribution 

related to the 

existence energy hole 

problem and 

solutions 

C. Zidi  et al., 

2016, 

RR 

Random[15] 

Ring routing with 

mobile sink approach, 

high –tier nodes, 

multihop 

communications and 

hotspot alleviation 

Network lifetime, 

minimize energy 

consumption 

Location error , low 

pocket delivery ratio 

M. Abo et al., 

2015, 

WRP 

Random [3] 

Weighted rendezvous 

points, mobile sink, 

multihop transmission, 

energy hole alleviation 

Network lifetime, 

minimize energy 

consumption, alleviate 

energy hole problem 

Location error , low 

pocket delivery ratio , 

energy hole problem 

in void region 

 
3 Analysis of Energy Holes Removing Techniques 

 

 

The analysis of existing energy holes removing techniques relies on 

different analysis which mainly includes few techniques like [ ], 

 Clustering and vector based techniques 

 Non-Uniform delayed and compressed node distribution 

techniques 

 Discontinuity and discrete techniques 

 Domain and Region based techniques 

 Transmission and control techniques 

 Feasible and Optimal techniques 

 Genetic Algorithm and artificial intelligence techniques 

 Node exploitation technique 

 Recurrence relation and discretization 

and so on. These parameters and its techniques are discussed in Table 2. 
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Table 2: Analysis and protocols of existing algorithms  

 
 

4 Conclusion 
 
To conclude this article the above studies stated that the issue caused in 

RPLs can be solved the algebraic heterogeneous commutative ring domain 

and wireless communication network with an equivalent region rings probably 

to overcome an energy holes in WSN. Several routing algorithms and 

enormous  protected methods are studied to solve E2HRC routing (scalar and 

vector based) protocol wireless networks. Similarly several experimental 

methods also described the comparison studies against RPL and E2HRC RPL 

constructive static equilibrium for wireless sensor networks and extended the 

same to energy utilization, by descending their nodes to restrict messages / 

packets through the energy consumption. Hence this article shared to few 

techniques and analytical methods on the several E2HRC related studies and 

described how to overcome energy holes in wireless sensor network according 

to the recent techniques with a message / packet structure. 
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