
International Journal of Computer Trends and Technology (IJCTT) – Volume 61 Number 2 – July 2018 

 

ISSN: 2231-2803                               http://www.ijcttjournal.org                               Page 64 

 

Energy Efficient Opportunistic Routing for 

Duty-Cycled Selection in Wireless Sensor 

Networks 
 

Y. Ajisha Rajan #1 Dr. A. Shajin Nargunam.,Ph.D #2 Mr. J. P. Jayan., M.C.A., M.Phil., (Ph.D.,)#3 

1Research Scholar, 2Professor in Department of Computer Science, Noorul Islam Centre for Higher Education, 

Kumaracoil, Kanyakumari District, Tamilnadu State, India – 629 180. 
3Assistant Professor & Head, Department of Software Engineering, Noorul Islam Centre for Higher Education, 

Kumaracoil, Kanyakumari District, Tamilnadu State, India – 629 180. 

Abstract  
          Liveliness investments optimization develops 

unique of the main anxieties trendy the wireless device 

system (WSN) direction-finding. Resourceful 

direction-finding procedures mainly effort fine by 

asynchronous MAC procedures anywhere dispatcher 

consumes toward delay pending the situation earpiece 

awakens active. In letting manifold applicant 

earpieces, dispatcher delays period which remains the 

main foundation of liveliness ingesting container 

remain concentrated. Still, the problematic anywhere 

manifold earpieces awaken active concurrently 

besides accept packages reasons terminated 

furthering, which harshly reduce liveliness 

productivity trendy the system.  Trendy this 

newspaper, introduce ORR, and resourceful direction-

finding procedure aimed at asynchronous duty-cycled 

WSNs. The future procedure ORR statements these 

difficulties in counting remaining liveliness feature 

trendy the forwarder assortment procedure besides 

regulatory amount of forwarders founded happening 

advancing price approximation. Advancing rate 

estimate reflects predictable dispatcher delay period 

besides predictable quantity of fired packages made. 

Additional, remaining liveliness remains measured 

once swellings choice their forwarder usual. Extensive 

simulations results show that the ORR container 

meaningfully recovers the net presentation happening 

liveliness valid. 
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I.  INTRODUCTION 

      Wireless sensor network (WSN) proposals an 

extensive variety of requests fashionable parts such by 

way of circulation checking, medicinal maintenance, 

unwelcoming topography, machinelike examination, 

besides farming shadowing [2]. The arrival of well-

organized wireless transportations then progression 

trendy microchip technology consumes permitted the 

growth of low-power, low-cost, besides 

multifunctional wireless sensor swellings that remain 

considered in reduction and combination. 

      

      Trendy WSNs, thousands of actually entrenched 

instrument swellings remain disseminated trendy 

probably exacting topography besides trendy greatest 

requests; the situation remains unbearable towards 

restock liveliness by substituting arrays. Trendy 

instruction toward helpfully display bodily before 

ecological situations, the leading assignment of 

instrument bumps remains towards gather besides 

communicate statistics. The situation remains healthy 

recognized that communicating statistics munches 

ample additional liveliness than gathering statistics 

[3]. Average admission regulator (MAC) besides 

direction-finding procedures intended aimed at WSNs 

attempt toward attain extended system generation 

although secondary request necessities. 

       Duty-cycling remains a technique usually 

secondhand fashionable WSNs towards skill package 

interruption by net generation. Once obligation 

pedaling remains used, bumps change among lively 

besides slumber manners rendering toward a 

predefined wake-up intermission. Though trendy 

slumber style nodules cannot direct before obtain 

packages, and then apply abundant less liveliness 

associated toward the energetic manner [4]. 

      Resourceful direction-finding method container is 

active trendy decreasing dispatcher delay period 

through permitting manifold applicant forwarders in 

its place of a solitary forwarder. Once the dispatcher 

communicates a package, some swelling trendy the 

dispatcher’s forwarder usual container obtains besides 

onwards the package. This method mainly hysterics 

fine by asynchronous MAC procedures, subsequently 

the dispatcher container finish the situation broadcast 

once the main swelling obtains the package and 

directs spinal an salutation (ACK).ORW 

(Opportunistic Routing in Wireless sensor networks) 

[1] is a procedure that usages this method toward 

attain little liveliness ingesting. 

        Trendy ORW, the quantity of package repetition 

be contingent happening responsibility series then 

amount of forwarders. Once obligation sequence 

remains actual little, the accidental of manifold 
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forwarders getting the similar package stands minor. 

Though, by way of responsibility sequence develops 

advanced, package repetition twitches toward posture 

an important influence happen the protocol 

presentation. Likewise, the accidental of package 

repetition is advanced once bulges must additional 

applicant forwarders. Therefore, each responsibility 

sequence before quantity of forwarders must remain 

skillful consequently that the liveliness ingesting is 

reduced. Trendy this daily, we emphasis happening 

regulatory amount of forwarders, since responsibility 

sequence might necessity toward remain selected 

originated happening application necessities such as 

package latency. 

       Cutting-edge this daily we suggest ORR, an 

unscrupulous direction-finding procedure aimed at 

asynchronous duty-cycled WSNs. Chief, ORR 

analyzes optimum quantity of forwarders founded 

happening advancing charge approximation. The 

optimum quantities of forwarders container vary 

rendering toward system setting, consequently the 

situation requirements toward remain intended on-line 

throughout process. Advancing charge approximation 

reflects predictable dispatcher delay period besides 

probable quantity of dismissed packages created. 

Additional, remaining liveliness remains measured 

once bulges choice their forwarder circles. Trendy 

ORW, forwarders are nominated founded scheduled 

predictable delay period, consequently bulges by big 

amount of nationals must advance accidental of 

attractive applicant forwarders. Therefore, circulation 

cargo remains frequently focused on minor quantity of 

bulges, demanding their liveliness earlier than 

additional bulges. Trendy ORR, nodes by superior 

remaining liveliness developed forwarders additional 

frequently. Procedure aimed at scheming optimum 

amount of forwarders remains obtainable consuming 

exact investigation. Presentation of ORR remains 

assessed finished wide imitations, likening many 

extensively rummage-sale procedures besides 

traveling impression of several limits. 

II. RELATED WORKS 

       Selected energy-efficient methods must remain 

traveled in the works [5]–[7]. By way of conveying 

statistics eats abundant additional liveliness than 

additional errands of instrument bulges, liveliness 

investments optimization remains understood in 

discovery the least liveliness pathway amid the 

foundation and basin trendy WSNs. Trendy [7], the 

theoretic examination around the best control 

regulator and optimum advancing reserve of both 

solitary hops remained conversed. Now remainders a 

co-operation amongst in excessive switch too wide 

period detachments also in low-slung switch formerly 

lesser period detachments. Through this cutting-edge 

concentration, least liveliness ingesting container 

stand accomplished once both radar node traces 

through the optimum broadcast detachment absent 

since others trendy thick wireless system. The greatest 

forward inside variety (MFR) [6] direction-finding 

method consumes too remained careful cutting-edge 

1-D line systems, which selects the furthest absent 

adjacent node by way of the following forwarder, 

besides finally consequences cutting-edge fewer 

postponement, fewer control ingesting. Additional 

method future in [7] decreases the entire spent 

liveliness founded scheduled binary optimization 

objects, i.e., pathway collection and minute 

distribution. Packages through the optimal scope 

remain communicated toward the synthesis node since 

device nodes trendy the greatest midway journeys.  

      The undependable wireless relations style 

direction-finding cutting-edge wireless systems a 

stimulating problematic. Trendy instruction toward 

overwhelmed this tricky, the idea of resourceful 

direction-finding remained future. Once here remains 

a solitary forwarder aimed at both nodes by way of 

trendy gathering plants [8], the predictable delay 

period remains partial of a wake-up intermission, 

which container remain measured extended. 

Resourceful direction-finding remains a respectable 

policy toward additional decrease the dispatcher delay 

period. In its place of consuming a solitary earpiece, 

resourceful direction-finding lets multiple headsets, 

cutting-edge which some of the bulges container 

accept besides onward the dispatcher’s package. 

       Trendy EXOR [9], both nodes consumes an 

ordered slope of applicant forwarders, which remains 

comprised trendy the package shot beforehand the 

package remains communicated. Once a node obtains 

a package, the situation onwards the package 

nonetheless afterward a postponement intended after 

the importance. Uncertainty the bulge spies the 

identical package existence forwarded in additional 

forwarder, the situation droplets the package. EXOR 

adopts that altogether nodes remain trendy lively style 

and they container eavesdrop all other’s packages, 

which is not the circumstance aimed at duty-cycled 

WSNs. 

       In DSF [10] remains an unprincipled direction-

finding procedure intended toward effort by 

coordinated MACs. Advancing bulges remain 

designated founded scheduled slumber agendas of 

nationals, by way of fine by way of interruption, 

dependability and liveliness ingesting. Switch mails 

must remain swapped amongst bulges trendy 

instruction toward treasure available the slumber 

agendas of adjacent bulges, which is an upstairs aimed 

at this procedure. 

      In ORW [1] stands an unscrupulous direction-

finding procedure that remains intended toward effort 

scheduled highest of an asynchronous MAC 

procedure. In its place of a graphic, ORW shapes a 
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DODAG (Destination Oriented Directed Acyclic 

Graph) in the network using a metric called EDC 

(Expected Duty Cycled Wakeups). Forwarders remain 

designated consequently that once advanced toward 

unique of them, the package progresses to the basin 

connotation that the probable quantity of interruption 

pending the package spreads the basin remains 

summary. 

     In ORIA [11] advances the web period of ORW in 

encouraging in-network combination. If a node 

accepts a package toward forward, the situation grips 

the package aimed at a positive quantity of period, 

besides trendy the interim increases the situation duty-

cycle trendy instruction toward growth chance of 

getting additional packages. Once manifold packages 

remain collected, the node achieves statistics synthesis 

besides syndicate’s manifold packages into unique, so 

dipping amount of broadcasts. Though ORIA attains 

advanced system generation associated toward ORW, 

package postponement is meaningfully augmented 

since of the grip period. 

III. SYSTEM ARCHITECTURE 

        The Architecture diagram of Opportunistic 

Routing founded on Residual energy is shown in Fig.1 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig.1 System Architecture 

      

   Opportunistic routing procedures chiefly effort fine 

by asynchronous MAC procedures anywhere 

dispatcher consumes toward delay pending the 

situation earpiece awakens up. Through permitting 

manifold applicant earpieces, dispatcher delays. 

period which remains the main basis of liveliness 

ingesting container remain summary. Scheming nmax 

founded scheduled advancing price approximation 

remains unique of the chief landscapes trendy ORR. 

The basin chooses nmax that is functional toward 

altogether nodes cutting-edge the net. The aim that 

nmax remains calculated on the basin and not at 

separate nodes remains since advancing price of a 

node remains pretentious through altogether additional 

nodes trendy the net. The forwarding price is 

contingent happening binary belongings: the 

forwarder usual besides the predictable amount of 

package broadcasts. The forwarder usual remains 

pretentious in upstream nodes, while the predictable 

amount of package transmissions is contingent 

happening downstream nodes. Consequently the 

situation stands problematic toward enterprise a 

greedy-style experiential toward compute nmax in a 

dispersed method. The basin attempts dissimilar 

standards of nmax toward treasure unique by the least 

forwarding charge. The situation remains conceivable 

toward permit dissimilar nmax aimed at all nodes, and 

formerly the computational difficulty determination 

stand intensely augmented.  

       ORR aimed at informing the forwarder usual,, the 

basin occasionally computes the best quantity of 

forwarders founded scheduled advancing price 

approximation. Trendy the procedure, the basin totals 

the forwarder usual of completely nodes trendy the 

system. The efficient forwarder usual and FS of all 

nodes are dispersed lengthways by the best quantity of 

forwarders. Consequently level still info spreads 

gradually deprived of usage of clear messaging, nodes 

need a casual of informing forwarder usual founded 

on the latest info occasionally. Trendy instruction 

toward compute nmax, the basin wants to crease info 

since the node. Exactly, the basin wants to see the 

present liveliness position and neighbor info of both 

nodes. The position info container stand sponged 

trendy the statistics packages, or container remain 

directed trendy a distinct communication doubt a node 

fixes not direct some package through the retro. 

Owing toward the communication charge, the dated 

aimed at scheming amount of forwarders must not 

remain also small. 
 

IV. PROPOSED WORK 

   

    The future protocol remains named ORR 

(Opportunistic Routing based on Residual energy). 

Comparable ORW, all nodes upholds the situation 

forwarder usual besides the node forwards the 

situation package toward some of the nodes trendy the 

customary. ORR consumes binary main changes by 

ORW. Chief, ORR usages FS aimed at forwarder 

collection. Subsequently the FS metric reflects 

remaining liveliness, a node by superior residual 

liveliness consumes an advanced accidental of 

flattering extra nodes’ forwarder. Additional, ORR 

panels the amount of forwarders founded on 

advancing charge estimate. By way of exposed trendy 

the presentation assessment, optimum quantity of 

forwarders differs founded happening system 

topology, circulation weight, responsibility series, etc. 

ORR mechanically computes the amount of 

forwarders that attains near-optimal amount 

irrespective of system situation.  
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A) Network Interface 

            Trendy this stage, nodes stand arbitrarily 

located trendy a 100m × 100m square-shaped part, 

besides the basin stands located by the midpoint. 

Broadcast variety of a node is 20m, and transporter 

intelligence variety stands 40m. This brands the 

extreme journey detachment since the basin four to 

six. Likewise, the regular quantity of neighbors is 

about 10% of the amount of nodes. When organized, 

the nodes jump duty-cycling, swapping amongst lively 

and slumber styles founded on the pre-configured 

wake-up intermission. Packages remain produced by a 

chance node rendering toward the package generation 

amount. Once a package stands made, the node 

directly twitches forwarding the package to the basin. 

 

B) Deployment and management:  

           Original placement and topology organization 

of ORR is related toward that of ORW. Nodes 

occasionally direct mails toward inform the situation 

being near the neighbors. A communication comprises 

node ID, journey detachment after the basin, and FS 

of the dispatcher. Whenever a node learns fresh 

neighbor before the journey detachment info is 

efficient, the situation directs a HELLO 

communication to its neighbors consequently that the 

nodes container rapidly familiarize toward the fresh 

topology. The journey detachment info is used to 

found a gathering sapling trendy the system. This 

construction is secondhand for advancing packages 

pending nodes create forwarder circles.  

       Trendy the procedure, the basin calculates the 

forwarder usual of altogether nodes trendy the system. 

The efficient forwarder usual and FS of all node 

remains dispersed lengthways by the best quantity of 

forwarders. Consequently smooth however info 

spreads gradually deprived of usage of clear 

messaging, nodes must a coincidental of informing 

forwarder usual founded scheduled the latest info 

occasionally. 

C) Forwarder set calculation 

           In this development, all nodes can analyze 

forwarder usual founded scheduled neighbor info. 

Also, the basin occasionally computes forwarder 

circles aimed at all nodes. Trendy whichever 

circumstance, the forwarder usual is resolute founded 

happen the FS metric. The forwarder usual calculation 

procedure is alike to ORW, excluding that the amount 

of forwarders remains incomplete in nmax, a limitation 

mechanically intended by the basin. 

        Trendy instruction toward equilibrium circulation 

weight amongst nodes, the forwarder collection metric 

must reflect liveliness position of the nodes. Exactly, 

nodes through advanced remaining liveliness must be 

selected as forwarders additional regularly. We 

suggest an original metric named FS (Forwarder 

Score), which comprises remaining liveliness. The 

calculation aimed at manipulative FS of node i stands: 

 
Where α is a system parameter. ζi can be calculated as: 

 
Where g is the quantization granularity 

D) Controlling number of forwarders 

          In this unit, permitting manifold forwarders 

consumes together optimistic then undesirable result 

scheduled the liveliness ingesting. Thus, quantity of 

forwarders must be skillful since together possessions. 

Trendy ORR, the basin occasionally analyzes nmax, a 

limitation charity in altogether nodes trendy the 

system. A node breaks introducing additional nodes 

into the forwarder usual once the quantity of 

forwarders spreads nmax. The basin agrees nmax 

founded happening advancing charge estimate of the 

entire scheme. Since the entire organization is 

essential for manifold obtain problematic happened on 

a node not solitary spreads delay period of that 

specific node, then growths liveliness ingesting of 

upstream nodes in making identical packages. 

Towards estimation forward cost first, average cost 

(sender wait time) of a packages communications. 

Second, regular quantity of broadcasts, since the 

identical packages 

 

V. PERFORMANCE EVALUATION 

     In this paper, assess our imitation consequences by 

likening with ORW procedures. Packages remain 

made on a chance node rendering toward the package 

group amount. Once a package is made, the node 

directly twitches forwarding the package near the 

basin. The system generation of ORW is similar to 

ORR and smaller than additional procedures. It is 

owing to the bad consequence of identical packages 

made after manifold earpiece difficulties. Since of 

this, presentation of ORW is subtle toward 

responsibility cycle (5% in this case). Imitation limit 

is registered in table I. In this scheme, e reflect square 

network field, sizes of the net are 1000m×1000m. 

Quantity of nodes and basins are 30 and 1 where 

broadcast variety in this situation is 80m. Broadcast 

control of the node is 2.0W and early liveliness of the 

node is 5J.  ORR attains the lengthiest system 

generation irrespective of network thickness and 

circulation weight, a consequence attained by 

regulatory amount of forwarders and weight 

complementary. 

Parameter Values 

Nodes 30-100 
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Sinks 1 

Network area 1000m X 1000m 

Transmission range 80m 

Node energy 5joule 

 

A) Network lifetime: 

            The network lifetime of a WSN network is 

definite as the period once the basin is incapable 

toward obtain package directed after the foundation. 

The net period is carefully connected to the liveliness 

ingesting and network divider. The advanced the 

network period is, the additional efficiently the 

equilibrium of liveliness ingesting determination be 

attained, and the additional probable the network 

divider is successful toward occur. 

 
Fig.2 Comparison of Network lifetime 

B) Average packet delay 

          Package interruption is measured as the period 

between once packages is made besides the period 

once the package is conventional on the basin. It can 

be realized that ORR attains shorter package 

interruption finished abridged dispatcher delay period 

though positively justifying bad properties of jobless 

forwarding. 

 

Fig. 3 Comparison of average packet delay 

B) Average packet delay 

        Communicate nodes left-hand by additional 

typical remaining liveliness specifies that all the 

communicate nodes remain animated aimed at 

lengthier period, which would help to prolong network 

lifetime. Consequence displays the regular residual 

liveliness of second-hop nodes after the sink, at the 

period once the chief node sanitations altogether of the 

situation liveliness 

 
Fig.4. Comparison of average residual energy 

VI. CONCLUSION  

      Opportunistic routing protocols mainly effort fine 

by asynchronous MAC protocols anywhere dispatcher 

consumes toward delay pending the situation earpiece 

awakens active. In permitting manifold applicant 

earpieces, dispatcher delay period which is the main 

basis of liveliness ingesting container remain 

summary. Still, the problematic anywhere manifold 

earpieces awaken active concurrently and accept 

packages sources’ fired forwarding, which harshly 

damages liveliness competence in the system. 

Similarly, absence of capacity complementary 

suggestions to convinced nodes demanding their 

liveliness earlier than others, behind attention and 

connectivity. The future procedure ORR reports these 

difficulties in counting residual energy influence in 

the forwarder collection procedure and regulatory 

quantity of forwarders founded on advancing charge 

estimate. Results since extensive simulations show 

that ORR can truly achieve benefit of opportunistic 

routing by mitigating the negative effects caused by 

redundant packet forwarding. 

REFERENCES 

[1] O.Landsiedel, E. Ghadmi, S. Duquenoy, and M. Johansson, 

“Low power, low delay: Opportunistic routing meets duty 

cycling,” in ACM/IEEE IPSN, 2012, pp. 185–196.  

[2] D.Bruckner, C. Picus, R. Velik, W. Herzner, and G. Zucker, 

“Hierarchical semantic processing architecture for smart 

sensors in surveillance networks,” IEEE Trans. Ind. Informat., 

vol. 8, no. 2, pp. 291–301, May 2012.  

[3] G.J. Pottie and W. J. Kaiser, “Wireless integrated network 

sensors,” Commun. Assoc. Comput. Mach., vol. 43, no. 5, pp. 

51–58, 2000  



International Journal of Computer Trends and Technology (IJCTT) – Volume 61 Number 2 – July 2018 

 

ISSN: 2231-2803                               http://www.ijcttjournal.org                               Page 69 

 

[4] A.Bachir, M. Dohler, T. Watteyne, and K. Leung, “Mac 

essentials for wireless sensor networks,” IEEE 

Communication Surveys and Tutorials, vol. 12, no. 2, pp. 

222–248, 2010.  

[5] V.Ramaiyan, A. Kumar, and E. Altman, “Optimal hop 

distance and power control for a single cell, dense, ad hoc 

wireless network,” IEEE Trans. Mobile Comput., vol. 11, no. 

11, pp. 1601–1612, Nov. 2012.  

[6] S.Dulman, M. Rossi, P. Havinga, and M. Zorzi, “On the hop 

count statistics for randomly deployed wireless sensor 

networks,” Int. J. Sensor Netw., vol. 1, no. 1, pp. 89–102, 

2006.  

[7] Y.Keshtkarjahromi, R. Ansari, and A. Khokhar, “Energy 

efficient decentralized detection based on bit-optimal multi-

hop transmission in onedimensional wireless sensor 

networks,” in Proc. Int. Fed. Inf. Process. Wireless Days 

(WD), 2013, pp. 1–8  

[8] O.Gnawali, R. Fonseca, K. Jamieson, D. Moss, and P. Levis, 

“Collection tree protocol,” in ACM SenSys, 2009, pp. 1–14.  

[9] S.Biswas and R. Morris, “Exor: Opportunistic multihop 

routing for wireless networks,” in ACM SIGCOMM, 2005, 

pp. 133–144  

[10] Y.Gu and T. He, “Data forwarding in extremely low duty-

cycle sensor networks with unreliable links,” in ACM 

Conference on Embedded Networked Sensor Systems 

(SenSys), 2007, pp. 321–334  

[11] J.So and H. Byun, “Opportunistic routing with in-network 

aggregation for asynchronous duty-cycled wireless sensor 

networks,” Springer Wireless Networks, vol. 20, no. 5, pp. 

833–846, 2014. 

[12] P.Levis, S. Madden, J. Polastre, R. Szewczyk, K. Whitehouse, 

A. Woo, D. Gay, J. Hill, M. Welsh, E. Brewer, and D. Culler, 

“Tinyos: An operating system for sensor networks,” Ambient 

Intelligence, pp. 115–148, 2005.  

[13] M.Miller and N. Vaidya, “A mac protocol to reduce sensor 

network energy consumption using a wakeup radio,” IEEE 

Transactions on Mobile Computing, vol. 4, no. 3, pp. 228–

242, 2005. 

[14] A.Bachir, D. Barthel, M. Heusse, and A. Duda, “Micro-frame 

preamble mac for multihop wireless sensor networks,” in 

IEEE Int’l Conference on Communications (ICC), 2006, pp. 

3365–3370.  

[15] T.Park, K. Park, and M. Lee, “Design and analysis of 

asynchronous wakeup for wireless sensor networks,” IEEE 

Transactions on Wireless Communications, vol. 8, no. 11, pp. 

5530–5541, 2009.  

[16] O.Gnawali, R. Fonseca, K. Jamieson, D. Moss, and P. Levis, 

“Collection tree protocol,” in ACM SenSys, 2009, pp. 1–14.  

[17] S.Biswas and R. Morris, “Exor: Opportunistic multihop 

routing for wireless networks,” in ACM SIGCOMM, 2005, 

pp. 133–144.  

[18] M.Zorzi and R. Rao, “Geographic random forwarding 

(GeRaF) for ad hoc and sensor networks: Multihop 

performance,” IEEE Transactions on Mobile Computing, pp. 

337–348, 2003. 

 

 


