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Abstract 

Survivability is one of the basic issues and the most 

critical research themes in the fields of wireless sensor 

networks (WSNs). Energy efficiency is one of the 

deciding elements for survivability and lifetime of 

WSNs. In the WSNs, serious vitality issue requires 

vitality effective way to deal with satisfy application 

objectives. In this paper, we propose an Energy 

Optimization Approach in light of Cross-Layer for 

Wireless Sensor Networks named as EOA, which 

consider the joint ideal plan of the physical, medium 

access control (MAC), and routing layer. The center of 

EOA is on the calculation of ideal transmission 

control, directing, and obligation cycle plan that 

upgrade the WSNs vitality proficiency. We first propose 

an input calculation that registers the best possible 

transmission control level between nodes. At that point, 

directing convention can make utilization of the 

transmission control as a metric by picking route with 

ideal power utilization to forward packets. At long last, 

the cross-layer directing data is abused to shape a duty-

cycle plan in MAC layer. 

 

Keywords: Cross-Layer Design, CLZBRP, Energy, 

Zigbee. 

 

1 INTRODUCTION 

Recent years have seen the utilizations of remote sensor 

systems (WSNs) in an assortment of uses Including 

natural surroundings observing, outskirt observation and 

auxiliary checking. In many applications, WSNs are 

required to work keeping in mind the end goal to months 

to years however constituent sensor hubs have 

constrained battery control. Along these lines 

survivability is one of the basic issues and the most 

imperative research themes in the fields of wireless 

sensor systems (WSNs). 

 

Energy efficiency is one of the deciding elements for 

survivability and lifetime of WSNs. In this manner it is 

not astonishing that creating way to deal with enhance 

the energy efficiency of WSNs has been a noteworthy 

research theme. Real wellspring of vitality waste are sit 

out of gear tuning in, retransmission coming about 

because of impact, superfluously high transmission 

power and problematic use of the accessible asset [1]. 

Comparing to these issues, there is a huge collection of 

ways to deal with tending to various parts of energy 

waste. To relieve this energy utilization of sit out of gear 

tuning in, obligation cycling components have been 

presents in sensor arrange MAC convention. For 

instance, S-MAC [2], SCP-MAC [7] etc. In [4, 5], some 

methodologies control the transmission control meaning 

to lessen the pointless transmission vitality utilization 

and decline the obstruction among hubs while keeping 

up system availability. Control mindful directing 

conventions [8, 9] spare huge vitality by picking the 

fitting course as indicated by the accessible vitality of 

hubs or vitality request of transmission ways. 

 

A  Obviously, a WSN needs to decrease the vitality 

devoured in all states (i.e., transmission, reception, ideal) 

with a specific end goal to minimize its energy 

utilization. This requires a WSN to adequately apply all 

the above methodologies. In this paper, we propose a 

cross-layer energy optimizing approach named as EOA, 

which minimizes the total energy utilization in all power 

states. In sharp differentiation to over these 



 

 Page 1182 
 

methodologies that improved some part of energy waste. 

EOA gives a cross-layer approach that incorporates these 

methodologies as a joint enhancement issue. 

 

In an ad-hock network demonstrate, the whole steering 

assignment started through the system flooding which 

assemble data about all put sensor nodes and getting the 

route path data. In any case, the working convention has 

a critical issue called overhead which expends much 

vitality because of this system flooding and control 

bundle overhead. So keeping in mind the end goal to 

maintain a strategic distance from and decrease this 

overhead issue by executing the improved or surrendered 

convention to address this issues which step by step 

increment the vitality productivity. In a conventional 

IEEE 802.15.4 mobile wireless sensor systems and most 

recent technique like cross-layer organizes demonstrate 

[31] have been researched in writing. One of the real 

finding from both system is that these systems 

experience the ill effects of more control bundle 

overhead. This will make postpone and less conveyance 

corruption. So that because of this issue, the whole 

system may devour more vitality. In a current steering 

convention, ordinarily It exchanges the communicate 

messages (Flooding) to find hubs introduced in entire 

system to accomplish information transmission. When 

course revelation built up, source sends their information 

messages to its goal along the dynamic way. The issue 

is, before this way has been detached or hub 

disappointment, the whole system ought to be 

rebroadcasted to discover another course between 

sources to goal. Subsequently, it will make overhead and 

postponement at the subsequent end. So we take care of 

this issue by utilizing correspondence cost controlled 

flooding algorithm (CCCF) to correct this overhead. 

 

2 Cross Layer Approach 

Cross layer plan might be characterized as, "the breaking 

of OSI progressive layers in communication networks " 

[Son06] or "convention outline by the infringement of 

reference layered correspondence engineering is cross-

layer outline concerning the specific layered design" 

[Sri05]. The breaking of OSI various leveled layers or 

the infringement of reference engineering incorporates 

converging of layers, production of new interfaces, or 

giving extra interdependencies between any two layers 

as appeared in Fig 1. SSCS: Service Specific union sub 

layer. Fig: 1 CLZBRP Architecture Zigbee routing 

protocol by various test because of various traits from 

other ad-hoc remote networks. The PAN coordinator 

keeps up the entire system data. Albeit in charge of start 

up the system according to the parameters which would 

characterize the node sorts and number of nodes which 

can participate in tree. Additionally it is in charge of 

acknowledge and reject nodes according to the 

parameters. Switches set as in the middle of hub to 

transmit the directing message from source hub to sink. 

Additionally switches can allow another switch or end 

gadget to join with displayed arranges by doling out 

deliver and assembles connection to transport 

information bundles to sink nodes. End gadget executing 

as leaf hub with limitations. It just can detect information 

and in addition transmit to the switch and it has low 

energy. 

 
Fig 1: CLZBRP Architecture 

 

3 RELATED WORKS 

Some cross-layer approaches have been proposed for 

WSNs in writing. They can be generally arranged into 

three methodologies as far as association or measured 

modularity among physical (PHY), medium get to 

control (MAC), routing, and transport layers. 

MAC+PHY: The energy utilization for physical and 

MAC layer is broke down in [3], the conclusion is that 

solitary bounce correspondence can be more productive 

if real radio model are utilized. In any case, the 

examination depends on a straight systems, the 

conclusion may not be useful in sensible situations. In 

[6], a cross-layer arrangement among MAC layer, 

physical marvel, and the application layer for WSNs is 
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proposed. The spatial connection in the watched physical 

wonder is abused for medium get to control. In view of a 

hypothetical structure, a disseminated, spatial 

relationship based collective medium access control 

(CC-MAC) protocol is proposed Load balancing and 

clustering in Hybrid Sensor network with portable 

Cluster Nodes [8] proposed a calculation which takes a 

shot at the position of versatile cluster heads adjusting of 

movement load in sensor arrange that comprise of 

versatile and static nodes. Low-vitality versatile 

clustering chain of importance (LEACH) [9] is a 

clustering based protocol which uses randomized pivot 

of nearby CHs to uniformly appropriate the vitality stack 

over the system. Contrasted and other normal directing 

conventions like DD, it can drag out the system lifetime 

up to 8 times. Be that as it may, the 5% of CHs are 

arbitrarily chosen and CHs transmit information 

specifically to SN. Reference [3] proposed an Energy 

Efficient and QoS mindful multipath steering convention 

(EQSR) has been proposed for WSNs. This convention 

is predominantly used to discover the best way from the 

numerous ways from source to goal. This convention 

picks its directing way in view of the physical layer 

components of the next hop. Those components are the 

hubs leftover vitality interface cradle accessibility and 

the association flag to-clamor proportion between two 

neighbor nodes. This convention is a case of the tight 

cross layer of data between the physical layer and the 

system layer. In Energy Efficient Hierarchical Clustering 

Algorithm [7] a circulated, randomized grouping 

calculation is proposed. The calculation creates pecking 

order of bunch heads. It has been watched that the 

vitality investment funds increments with the quantity of 

levels in the chain of importance and accordingly builds 

the lifetime of a networks. 

 

IV Proposed Model 

Inside MAC layer at first PAN Co-coordinator start the 

network. Inside the MAC layer zigbee keeps up a cluster 

table. Bunch table covers the data of Tree section, Parent 

of the hub in tree (PNT), tyke data (CNT), profundity of 

the tree (DNT) and number of switches (RNT). Dish 

coordinator deals with the Max_Entry of what number of 

hubs can participate in tree. Cluster Table keeps up a 

neighbor list toward the starting it incorporates new 

neighbors alongside Neighbors [nodeId]. In spite of the 

fact that if any progressions happen inside the topology it 

would overhaul the neighbor changes. Other than it 

stores Cluster Tree Address utilized for each hub 

CTAddr in the first place 0 (PCA). In addition bunch 

Table contains hubs parent section (PNT) and in addition 

fuse the profundity of the hub (DNT). 

 

Bunch table has alternate properties of Cluster tree 

address, parent address, neighbors of each node. At the 

starting we ought to assign the PAN coordinator and 

gadgets. The PAN Co-coordinator starts the system 

according to the important parameters and remaining 

nodes could join as offspring of the open PAN 

coordinator. The system locations are worked out by 

PAN as expressed by its own system address and 

youngsters organize address. In the mean time arrange 

address circled towards the tree structure in which PAN 

Co-coordinator utilizes zero address and the kids utilize 

non zero address. 

 

When the tree address allocation triggered, the network 

address are assigned using distributed address allocation 

scheme which is used to make available prospective 

parents with a restricted block _size of network address 

distributed to its children 

 

1 Initial Setup 

We suppose the communications are almostsymmetric 

between the nodes, namely the transmissionpower is 

almost equal when the two nodes communicateeach 

other, and set a threshold of RSSI 𝑅𝑡ℎ𝑟𝑒𝑠ℎ𝑜𝑙𝑑  whichis the 

minimum necessary RSSI for the reception of adata 

packet. Assessing the minimum transmission powerlevel 

requires three steps (Fig.2): 

 
Fig 2: Transmission power control 
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1) Each node broadcasts a beacon message with 

themaximum transmission power level 

𝑃𝑡 _ 𝑚𝑎𝑥   

2) A node B that receives the beacon message from node 

A gets the transmission power level Pr according to the 

RSSI reading, and uses the Equation(1)  to calculate the 

minimum transmission power level 

𝑃𝑡 _ 𝑚𝑖𝑛   

𝑃𝑡_𝑚𝑖𝑛 =  
𝑃𝑡 _ 𝑚𝑎𝑥  𝑅𝑡ℎ𝑟𝑒𝑠 ℎ𝑜𝑙𝑑

𝑃𝑟
   ----- (1) 

Then node B sends the ACK message that contains 𝑃𝑡_𝑚  

to node A . 

 

3) Node A gains the value of 𝑃𝑡_𝑚  from ACK message of 

B , and record this value and B in the neighbor table. 

 

2) The runtime tuning Phase: 

In the runtime tuning phase, a feedback mechanism 

isadopted to tune the transmission power level. Figure 3 

is an overview of the feedback mechanism. To simplify 

the description, we show a pair of nodes. When node A 

has a packet to send to its neighbor B, it first adjusts the 

transmission power level indicated by its neighbor table 

in the initialization phase and then transmission the 

packets. When node B receives this packet and read 

RSSI value, then send back ACK message including 

RSSI value. Node A compares this RSSI with a lower 

threshold𝑅𝑡ℎ𝑟𝑒𝑠ℎ𝑜𝑙𝑑 _𝑙𝑜𝑤  , if the RSSI value is 

below𝑅𝑡ℎ𝑟𝑒𝑠ℎ𝑜𝑙𝑑 _𝑙𝑜𝑤 , Node A increases the transmission 

power level step by step, and send the packet until the 

RSSI value is above 𝑅𝑡ℎ𝑟𝑒𝑠ℎ𝑜𝑙𝑑 _𝑙𝑜𝑤 , Otherwise, if the 

RRSI value is above than an upper 

threshold𝑅𝑡ℎ𝑟𝑒𝑠ℎ𝑜𝑙𝑑 _𝑢𝑝𝑝  , Node A decreases 

thetransmission power level step by step, and send the 

packet until the RSSI value is below 𝑅𝑡ℎ𝑟𝑒𝑠ℎ𝑜𝑙𝑑 _𝑢𝑝𝑝  

.𝑅𝑡ℎ𝑟𝑒𝑠ℎ𝑜𝑙𝑑 _𝑙𝑜𝑤 and𝑅𝑡ℎ𝑟𝑒𝑠ℎ𝑜𝑙𝑑 _𝑢𝑝𝑝 are − 6 Rthreshold and 

Rthreshold + 6 respectively s 

 
Fig 3: Adjusting Transmission power control 

3 CLZRP protocol 

Macintosh layer 802.15.4 encases a neighbor table for 

every node. At this angle Neighbor table watch the 

particulars about parent, kid, address of this hub doled 

out by PAN coordinator, kind of gadget, Mac address 

and in addition relationship of node. As often as possible 

overhaul this table to get the adjustments in system. 

From now on PAN coordinator answers through 

Association allow message to the end gadget. In this 

manner that hub can change over as tyke hub and it 

keeps the parent record. Assume source hub SA sense 

information and get ready to send to its PAN 

coordinator. It checks the neighbor table to ensure the 

parent as goal DA.Incase source hub SA found the PAN 

Co-coordinator as goal DA it transmits the detected 

information specifically to the parent. Other than source 

hub found the PAN Co-coordinator one of its neighbors 

parent, or neighbor neighbor’s, it will transmit the 

detected information to its parent. The parent hub gets 

the bundle and Verify the PAN coordinator level to re 

transmit. Every hub contrasts the parent address along 

and PAN-facilitator deliver to legitimize the level. 

Obviously every hub knows the PAN coordinator 

address PCA=0. Source hub recognizes number of parent 

hub put amongst SA and PAN coordinator Based on this 

level it can distinguish its depth d. All these data put 

away in a bunch table and that group table taken to the 

routing protocol of CLZRP. 

 

5 EXPERIMENTAL RESULTS 

An experiment set up has done using Network Simulator 

2 version 2.35 (ns-2).The Energy constraint is an 

important factor for Wireless sensor networks, Leach 

Protocol is used for the simulation. NS-2 is a tool that 

provide rich environment for simulation of wireless 

sensor network at different layers. Following are details 

of the experimental setup and collected result. 

 

5.1 Experimental Setup 

Simulation is done on ns2 simulator for finding out the 

energy effectiveness of network. Here clustering 

technique is used on the basis of LEACH protocol. 

Cluster head is selected based on the battery life of node. 

It senses the sending energy power and processing power 
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of each node with time. If the energy of the node is less 

than 5 J , it is disabled from the cluster which it belongs. 

So that energy can be improved and cluster can send the 

data to base station easily without losing so much of 

power and thereby increasing the lifetime of a network. 

 

5.2 Result 

Simulations are carried out and results are obtained. 

Results obtained are compared with the AODV protocol. 

Fig. 2 shows the sensing energy power with time. By 

using LEACH protocol network life time can be 

increased more than that of using AODV protocol. 

 
Fig 4: Packet Delivery Ratio 

 

 
Fig 5: Throughput 

 

 
Fig 6: Energy Consumption 

6 Conclusion 

Our CLZBRP clearly explains the performance level 

than any other existing methods. In conclusion our 

protocols use neighbor list information to estimate depth 

of the node and identify the destination. Based on this 

depth calculation from parent node we can define the 

level of node from destination and take decision to 

forward data based on the path establishment by using 

the protocol. Thus to achieve the routing efficiency 

CLZBRP consume the table from network layer, 

therefore it can easily recognize the source to destination 

path and avoid the broadcasting messages. 
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