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Abstract: A dynamic routing protocol can 

perform heterogeneous WSN better to 

present energy-efficient and robust 

connectivity among nodes and the sink. 

We are planning a routing protocol for 

heterogeneous networks. In these 

networks, the Energy-balanced routing 

protocol transmits data packets toward the 

sink through compact energy areas to 

preserve the nodes with comparatively low 

remaining energy. The Protocol is 

optimized dynamically by a restrained 

optimization problem.  This paper 

recognizes sensor nodes with random 

initial strengths and random differences in 

data propagation rate (traffic) to model a 

realistic clustering-based WSN 

accommodated for heterogeneous devices 

in the Internet of Things (IoT) networks 

and sensing applications. In this paper, 

offering an energy model for the situation 

and suggests a Cluster-Based Energy and 

Efficient Traffic Aware Routing (CE-

ETAR) scheme to increase the stability 

time. The simulation results show that the 

proposed CE-ETAR outperforms other 

clustering based routing algorithms under 

the outline. The performance of topology 

and routing is evaluated through 

simulations in a large indoor office 

scenario based on realistic channel models 

and propagation characteristics. The 

Simulation result illustrates the efficiency 

of the proposed system compared to an 

algorithm developed for sensor network. 

Keywords: Cluster Based, Wireless sensor 

network, efficient traffic and Energy aware 

routing. 

I. INTRODUCTION 

Ad hoc networks are Wi-Fi for automatic 

configuration of mobile devices without 

fixed infrastructure, and wireless sensor 

networks (WSN) are a form of the ad 

network that includes wirelessly connected 

sensor nodes. The sensor nodes may also 

contain functions that include detection, 

data transmission, and record replacement 

for other networks outside of WSN [1]. 

WSNs can also vary in size from one to 

many nodes. Allowing uninterrupted 

environmental connectivity and the ability 

to meet the many requirements of user 

operators is an essential issue related to the 

Internet of Things (IoT). A significant 

complication factor is the heterogeneity of 

WAFFEN-UND KOSTUMKUNDE JOURNAL

Volume XI, Issue IV, April/2020

ISSN NO: 0042-9945

Page No:398



IoT networks, in terms of tools, 

applications, clients, and offers. Indeed, 

the IoT community can be considered a 

reasonably sophisticated, heterogeneous 

tool and with the constraints of assistance 

requiring the use of intelligent decision-

making mechanisms at several levels, 

specifically for efficient service provision 

and aid allocation. Vertical shapes that can 

enjoy smart machine applications in the 

Internet of Things include smart 

environments, transportation, logistics, 

medical care, and business automation. 

From the 5G position, one of the critical 

enablers of IoT is the Smart 

ModelToolCommunications (MTC) or 

System to System Communications (S2S) 

model, which includes large hardware and 

dynamic project applications. The typical 

life of a wide range of devices is a specific 

function of the Internet of Things, and the 

total amount expected to be around 29 

billion until 2022, about 18 billion of 

which can link to the Internet of Things. 

On the other hand, programs in companies, 

smart cities, public protection, and 

medications often contain essential 

allocation components. Specifically, these 

may also include several general 

performance objectives in terms of latency, 

availability, and reliability [1]. For device-

to-device (D2D) conversation directed 

towards low-power M2M, capillary 

networks are an essential pathway [2]. 

However, communication and routing are 

among the main difficult situations to 

address, and traditional network 

technologies often cannot meet the 

increasing requirements and diverse needs 

of operators. In unique, heterogeneous, and 

asymmetric devices, distributions, widths, 

and packages are a significant obstacle to 

traditional responses. 

Internet of Things (IoT) Visualizing the 

interoperability of heterogeneous devices 

to guide different programs, the creation of 

the Wireless Sensing Network (WSN) is 

an essential component of the Internet of 

Things field. Heterogeneity (for example, 

heterogeneity of power, linkage, and 

arithmetic heterogeneity) [3] could 

consider in improving the overall 

performance of WSN routing algorithms in 

terms of community life, balance, 

reliability, community delay, etc. Power 

heterogeneity in WSN routing is widely 

pursued; however, hyperlink and 

heterogeneity, which can generally use 

with power heterogeneity, are less 

explored regions. 

In the first work on WSN routing 

algorithms for heterogeneous power 

scenarios, the Stable Election Protocol 

(SEP) [4] considers the stage power 

heterogeneity in the LEACH hierarchy as a 

rotating environment for Cluster head 
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(CH)position. SEP proposes weighted 

electoral opportunities based on the initial 

capabilities of the contract to provide the 

power-rich nodes more possibilities to 

become CH. The Energy Efficient 

Distributed Cluster (EEDC) in WSN is 

heterogeneous for multi-stage energy and 

prefers nodes with better primary energy 

and remaining electricity to the CH role. 

II. LITERATURE SURVEY 

Energy efficient routing is of primary 

importance for IoT, especially in restricted 

community environments and 

heterogeneous resources. A significant 

problem is the stability of energy 

consumption between nodes to maximize 

community life. So, to solve this problem, 

many reasonable routing protocols are 

needed along with appropriate topology 

training schemes. Current work consists of 

the sensitive and effective direction of the 

force of the Internet of Things networks. In 

[5], a survey of sensitive routing 

algorithms related to D2D communication 

scenarios presented in IoT. These 

algorithms are classified into different 

types: random computing and dynamic 

hierarchical approaches. Random or 

probabilistic routing algorithms generally 

implemented in D2D-related IoT 

possibilities with unexpected mobility 

patterns. For example, in [6], and energy-

saving potential routing algorithm 

proposed for IoT. It takes into account the 

remaining power of the nodes as well as 

measuring the number of expected 

transmission numbers. The probability 

method is similar to the Internet of Things 

emergency. In [7] it focuses on increasing 

reliability and improving network reaction 

time, by balancing the load and thinking 

about the remaining electricity to contract. 

However, it is based on public information 

for routing selections. Besides, this 

approach is not possible for packages in 

which international information may not 

be available, accurate, or collectible. 

W.Heinzelman et.al (2000).Simulations 

demonstrate the following: (1) LEACH 

reduces communication power by using a 

large amount of up to 8x compared to the 

direct transmission and minimum 

transmission power steering. (2), the death 

of the first node in the LEACH occurs 

more than 8 cases after the life of the first 

node has lost indirect transmission and the 

minimum transmission strength and fixed 

stacking protocol, and the death of the 

final node in the LEACH occurs in three 

cases after the disappearance of the last 

node in other protocols. Providing one of 

these dedicated low-resistance distributed 

protocols will help pave the way for partial 

destination sensor networks [8]. 

Meenakshi Sharma et al. (2012) 

suggested an Energy Efficient Extended 
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LEACH it is a multi-level assembly 

method to increase energy efficiency by 

reducing wireless talk distance. In this 

multi-level grouping technique, in addition 

to having a single layer to form a group 

between nodes and a base station such as 

LEACH, it involves the formation of 

group layers. In the first layer, CHs formed 

in which normal nodes transfer their 

records to their respective CHs, and by 

using the fuse mechanism, CHs combine 

the received statistics [9]. 

ArezooYektaparast et.al (2012)given the 

wireless sensor community is a Wi-Fi 

community that includes independent 

sensors, which communicate with all the 

different patterns that dispensed to show 

the surrounding areas. Sensors usually 

connected to a microcontroller, and the 

battery turned on. The purpose of the 

wireless sensor community is to obtain 

long service life and excessive reliability 

with more excellent coverage. Routing 

techniques are the most critical problem 

for networks where assets are limited. 

LEACH is one of the first hierarchical 

guidance methods for sensor networks. 

Most aggregation algorithms derived from 

this set of rules. In this article, we suggest 

an evolution in the LEACH protocol. In 

our proposed set of rules, each cluster 

divided into seven subcategories that can 

be called cells. Additionally, each cell has 

a cell header. Communicate with cellular 

heads blockheads without delay [10]. 

O. Iova et al.(2014) provided sufficient 

guidance is required to ensure the life of 

wireless sensor networks. Several 

guidance metrics Suggested to use, but 

direct green energy It remains an open 

problem. In this article, we recommend a 

unique measurement To Extend Society 

Life: Expected Life (ELT) ELT estimates 

the useful life of the node through trading 

Residual resistance, reliability of 

association with its neighbours and 

Amount of forwarding traffic. Therefore, 

we can reduce Electricity consumption 

while keeping package losses low, 

resulting in first-order correlation 

differences. Note this metric To RPL, the 

emerging low-resistance, and low-loss 

routing protocol Networks, and show the 

benefits of network life. Why we value 

ELT through the negative measurements 

that we provide here deep way to apply it 

effectively with RPL [12] 

III. PROPSOED METHODOLOGY 

This paper addresses both energy and 

traffic heterogeneity, with multiple random 

levels. An energy model presented for a 

multi-contrast scenario was considering 

the heterogeneity of multi-level traffic is a 

new concept. A novel routing algorithm 

named Cluster-Based Energy and Efficient 
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Traffic Aware Routing (CE-ETAR) 

scheme is presented, which takes into 

account the traffic requirements of the 

node along with the energy levels when 

making a CH selection. CE-ETAR shows 

improvements in stability period (reliable 

life of WSN before first node death) on 

existing algorithms (LEACH, SEP, and 

DEEC) in the scenario. 

In this proposed work, the results of 

homogeneity in power and traffic are first 

analysed in short, providing perception 

into a compelling choice of CH in a 

multifaceted situation. Next, a proposed 

routing protocol, which takes into 

consideration the initial power of the 

nodes, the ultimate strength, and the 

carrying load at the side of the 

conventional spherical energy at some 

point in the CH selection. 

A. CLUSTER-BASED ENERGY AND 

EFFICIENT TRAFFIC AWARE 

ROUTING (CE-ETAR) SCHEME 

An increase in traffic heterogeneity, by 

increasing nodes’ packet lengths, increases 

the effective number of bits per round for 

communication. This increases the WSN 

energy consumption per round and reduces 

the WSN lifetime (and the stability 

period). The CH selection in CE-ETARis 

based on the CH role rotation approach, 

where the node 𝑖 becomes a CH in the 

current round 𝑟, if the random number 

selected by the node 𝑖 is less than the 

threshold T (i, r). 

An increase in the heterogeneity of traffic, 

by extending the length of packets will 

increase the robust set of bits in line with 

the spherical verbal exchange. Also, this 

increases WSN power consumption in a 

spherical line and reduces the life of the 

WSN (and stability period). 

The selection of CH in CE-ETAR is based 

on the technique of rotating the CH 

position, where the CH node 𝑖becomes CH 

in the every round 𝑟, if the broad random 

diversity determined by the node 𝑖is 

smaller than the threshold 𝑇(𝑖, 𝑟). 

𝑇 𝑖, 𝑟 

=  

𝑝𝑖 𝑟 

1 − 𝑝𝑖 𝑟  𝑟 𝑚𝑜𝑑𝑒 
1

𝑝 𝑖 𝑟 
 

      𝑖𝑓 𝑛𝑜𝑑𝑒 𝑖 ∈ 𝐺 𝑟 

0                                          𝑜𝑡𝑒𝑟𝑤𝑖𝑠𝑒

  

The probability of choosing CH for the 

node 𝑖 at some point in its sphericality. 

𝑟(𝑟)Is a stable and fast set of spherical 

nodes that are eligible, where the turn time 

of the single node again is 1 /𝑝𝑖 𝑟 . DEEC 

looks at randomly distributed power 

heterogeneity and prefers nodes with better 

initial and residual energies for CH, i.e., a 

strength-rich node having better 𝑝𝑖 𝑟 and 

higher chances of becoming CH. Since CH 

operations heavily used for strength, 
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preference for nodes with higher primary 

energies and higher residual energies 

improves the presence of weaker nodes 

and for this reason, enhances the length of 

WSN equilibrium 

In the heterogeneous traffic situation, the 

power consumption load is better for the 

contract with better loads than the site 

visitors. Therefore, it is very logical to 

avoid such nodes for energy-intensive 

operation, for example, the position CH. 

For the sensitive WSN model, with nodes 

that contain heterogeneous primary 

energies and record the needs of visitors, 

the proposed set of CE-ETAR rules prefer 

nodes with better powers (primary and 

residual) and avoid nodes with high traffic 

masses for CH. In CE-ETAR, the 

probability that CH will become node 𝑖 at 

some point in the spheroid defined as 

𝑝𝑖 𝑟 

=
𝑃𝑜𝑝𝑡.𝑁 1 + 𝛼𝑒𝑖 𝑁 (1 + 𝛼𝑡 − 𝛼𝑒𝑖)𝐸𝑖(𝑟)

(𝑁 +  𝛼𝑒𝑖) (𝑁 + 𝑁𝛼𝑡 − 𝛼𝑇𝑜𝑡 )𝐸𝐴𝑣𝑔(𝑟)𝑁
𝑖=1

 

Where 𝐸𝐴𝑣𝑔 (𝑟)is average energy of the 

round and 𝑝𝑜𝑝𝑡 is optimal probability of a 

node to become CH, given by𝑝𝑜𝑝𝑡 =

 𝑘𝑜𝑝𝑡𝑁. The remaining functionality of 

CE-ETAR is similar to DEEC. 

B. ALGORTIHM CE-ETAR 

𝑨𝒍𝒈𝒐𝒓𝒊𝒕𝒉𝒎:  𝐶𝑙𝑢𝑠𝑡𝑒𝑟 𝐻𝑒𝑎𝑑 𝐵𝑎𝑠𝑒𝑑

− 𝐸𝑇𝐴𝑅 

𝑰𝒏𝒑𝒖𝒕: 𝑀𝑆𝐷: 𝑀𝑖𝑛𝑖𝑚𝑢𝑚 𝑆𝑒𝑝𝑎𝑟𝑎𝑡𝑖𝑜𝑛 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒  

                    𝑛: 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑛𝑜𝑑𝑒𝑠 

𝑑𝑐:𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝐶𝑙𝑢𝑠𝑡𝑒𝑟 𝑒𝑎𝑑𝑠 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑  

𝑶𝒖𝒕𝒑𝒖𝒕 𝑟:𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑟𝑜𝑢𝑛𝑑𝑠 

𝑷𝑨𝑹𝑨𝑴𝑬𝑻𝑬𝑹𝑺:  

1. 𝑒𝑛𝑒𝑟𝑔𝑦  𝑛 =

𝑟𝑒𝑚𝑎𝑖𝑛𝑖𝑛𝑔 𝑒𝑛𝑒𝑟𝑔𝑦 𝑎𝑡 𝑛𝑜𝑑𝑒 𝑛 

2. 𝑎𝑣𝑔 =
 𝑒𝑛𝑒𝑟𝑔𝑦   𝑛 

𝑛𝑢𝑚𝑏𝑒𝑟  𝑜𝑓  𝑎𝑙𝑖𝑣𝑒  𝑛𝑜𝑑𝑒𝑠  
 

3. 𝑒𝑙𝑖𝑔𝑖𝑏𝑙𝑒 = {𝑛|𝑒𝑛𝑒𝑟𝑔𝑦| ≥ 𝑎𝑣𝑔} 

4. 𝑎𝑠𝑠𝑒𝑟𝑡 = (|𝑒𝑙𝑖𝑔𝑖𝑏𝑙𝑒| ≥ 𝑑𝑐) 

5. 𝐶𝐻 =

{ }      𝑤𝑒𝑟𝑒 𝐶𝐻 𝑖𝑠 𝐶𝑙𝑢𝑠𝑡𝑒𝑟 𝐻𝑒𝑎𝑑 𝑠𝑒𝑡 

6. 𝑔𝑎𝑝 = 𝑀𝑆𝐷 

7. 𝒘𝒉𝒊𝒍𝒆 (  𝐶𝐻 < 𝑑𝑐 𝐴𝑁𝐷 (𝑔𝑎𝑝 ≥

10)) 𝒅𝒐 

8. 𝒘𝒉𝒊𝒍𝒆  (  𝐶𝐻 < 𝑑𝑐  𝐴𝑁𝐷  𝑛 <

𝑐𝑜𝑢𝑛𝑡  𝑒𝑙𝑖𝑔𝑖𝑏𝑙𝑒  )  

9. 𝒅𝒐  

10. 𝑖𝑓 ∃ 𝑛: 𝑛 ∈

𝑒𝑙𝑖𝑔𝑖𝑏𝑙𝑒 𝑛𝑜𝑡 𝑖𝑛  𝐶𝐻 𝒕𝒉𝒆𝒏 

11. 𝑖𝑓 ∃ 𝑛 ∶ 𝑛 ∈ 𝑒𝑙𝑖𝑔𝑖𝑏𝑙𝑒 ⋀  (∀ 𝑚 ∈

𝐶𝐻, 𝑑𝑖𝑠𝑡(𝑚, 𝑛) ≥ 𝑀𝑆𝐷 𝒕𝒉𝒆𝒏)  

12. 𝑎𝑑𝑑(𝑛,𝐶𝐻) 

13. 𝑒𝑛𝑑 

14. 𝑒𝑛𝑑 

15. 𝑛 = 𝑛 + 1 

16. 𝑒𝑛𝑑 

17. 𝑔𝑎𝑝 = 𝑔𝑎𝑝 ∗ 0.9 

18. 𝑛 = 2 

19. 𝑒𝑛𝑑 
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IV. EXPERMENTAL RESULTS 

The simulation configuration is 100 nodes 

(𝑁), with random power and traffic levels 

deployed uniformly in a location of 

100 𝑚 𝑥 100 𝑚 (𝑅 𝑥 𝑅) with the Base 

station placed in the center of the 

neighbourhood. The machine's version of 

the multi heterogeneity technology is 

wholly based on Section 3. All scenarios 

simulated in MATLAB and the simulation 

parameters are distinct in TABLE I. 

LEACH, and SEP has changed to 

recognize multi-degree power 

homogeneity based on previous discussion 

in proposed work. Also, algorithms are 

customized to help enforce consumption in 

the heterogeneity of visitors of various 

grades, as the contract does not forget 

about their assigned visitors, and the added 

message sent from CH to BS is long. And 

it deals with traffic heterogeneity in 

DEEC, and it was mainly extended based 

on the previous sections (except the 

proposed probability function for CE-

ETAR). 

𝜶𝒆𝒉,𝜶𝒕𝒉 LEA

CH 

SEP DEE

C 

TEA

R 

CE-

ETA

R 

3,0 1132

(56) 

135

2 

(63) 

187

0 

(99) 

1870

(99) 

1920

(99) 

2,2 486   658 708 803(

(31) 513(

51) 

(52) (49) 48) 

2,3 376 

(27) 

386 

(43) 

 

507(

34) 

 538 

(40) 

634(

42) 

1,2 475 

(27) 

450 

(36) 

 579 

(34) 

 

632(

29) 

693(

31) 

1,3 367(

23) 

339 

(18) 

 

438(

28) 

 

489(

27) 

520 

(29) 

1,4 295 

(19) 

284 

(12) 

 

344(

31) 

 392 

(36) 

 

480(

39) 

Table.1 MEAN Standard Deviation  

 

Fig. 1. Stability period in multi 

heterogineous WSNs 

As shown in figure1, our proposed CE-

ETAR performs improved than all the 

three algorithms in the existence of traffic 

heterogeneity. 
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Fig.2 energy aware routing Comparison 

with shortest path routing for ref. topology 

development with one bridge (br1) and 

two bridges (br2) 

 

Fig.3. Comparison of energy aware 

routing with shortest path routing for ref. 

and RSM based topologies, with one 

bridge (br1) and two bridges (br2). 

V. CONCLUSION 

Looking at various heterogeneities in 

WSN routing algorithms can help optimize 

resource use in realistic scenarios. This 

message addresses WSN nodes with 

random power levels and traffic 

heterogeneity. Design a Power Efficiency 

Traffic (CE-ETAR) routing technology 

with an improved CH selection method, 

which takes into account node traffic along 

with primary and residual energy, CE-

ETAR in terms of stability, works best on 

inherited algorithms (LEACH, SEP, 

DEEC, andTEAR) in a multi-

homogeneous scenario. Also, the concept 

of various heterogeneities (especially 

considering traffic heterogeneity) can be 

useful for developing more efficient 

routing algorithms for WSN and the 

Internet of things practical applications 

with heterogeneous detection 

requirements. 
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