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Abstract— The path length, energy, efficiency and power 

consumption has been the main concerns for the wireless 

technology. In this paper we have proposed a new enhance 

ZRP technique in which the sensor nodes are divided in 

different-2 zones. The technique emphasizes on reduction of 

power by making a direct path for communication. The 

technique achieves less power consumption due to the zone 

headers of each zone. The zone header contains the 

information of each sensor node that is in that zone. The 

paper compares the different protocols like ZRP & EZRP 

with the proposed design (improved EZRP) in terms of 

power, path length, efficiency and energy. The power 

consumption and energy loss is reduced up to a sufficient 

level with the help of new enhanced zone routing protocol 

technique. All the simulations have been performed on 

MATLAB tool. 
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I. INTRODUCTION 

The idea of Ad Hoc Networking is gaining popularity with 

the recent proliferation of mobile computers like laptops and 

palmtops. Since the inception of wireless technologies, the 

application domain of Mobile Ad Hoc Networks (MANETs) 

is growing. All nodes in MANET are mobile in nature, so a 

MANET has dynamic topology structure. Moreover, 

without prior notice each node is free to join or leave a 

MANET whenever it wants. It is a self organizing and self 

configuring that means it does not depend on a fixed 

infrastructure. Routing is the act of moving information 

across the network from a source to a destination. It is also 

referred as the process of choosing a path over which the 

packets are sent. The routing protocols for ad hoc networks 

are standardized by MANET and various protocols were 

proposed. The Zone Routing Protocol (ZRP)   has a wide 

coverage area compared with other protocols. It takes the 

advantages with the combination of both proactive & 

reactive routing protocol.  ZRP has a hybrid routing protocol 

& it is mainly uses two approaches i.e. IERP and IARP. 

Here IARP or Proactive protocol is used for transfer the 

information within a zone & it is also used for local zone 

topology. IERP  or reactive protocol is used or outside of the 

zone & also for sending a data packets ZRP has the network 

topology as overlapping zones centered at each node.[1] 

Like the traditional reactive routing protocols, IERP also 

performs route discovery and route maintenance activities. 

To reduce the routing overhead while performing reactive 

route requests, Boardercast Resolution Protocol (BRP) is 

used which broadcasts the route queries through the 

boarders of the zones. Among ad-hoc networks protocols, 

the ZRP has a wide area of application. However, when the 

protocol searches for a new route, it sends many useless 

control packets, which increase network load and result in 

the decrease of network performance. This problem is 

resolved using EZRP i.e. Enhanced zone routing protocol. In 

EZRP the control packets are transmitted periodically inside 

the zone.[4] The transmitted packets are transmitted  when 

the nodes  move. Due to this the performance of the network 

is increase. In EZRP, each node calculates the reliability 

value of the route. In the case of reliable route, the Source 

Node (SN) sends the data packet directly to the Destination 

Node (DN) using that route without route searching. 

II. ZONE ROUTING PROTOCOL 

The Zone Routing Protocol (ZRP) was introduced in 1997 

by Haas and Pearlman. It is either a proactive or reactive 

protocol. It is a hybrid wireless networking routing protocol 

that uses both proactive & reactive routing protocols when 

sending information over the network. [4] ZRP was 

designed to speed up delivery & reduce processing overhead 

by selecting the most efficient type of protocol to use 

throughout the route. The Zone Routing Protocol or ZRP 

combines the advantages of into both of a hybrid scheme, 

taking advantage of pro-active discovery within a node’s 

local neighborhood, and using a reactive protocol for 

communication between these neighborhoods. [3] [7] 

A. Proactive or Table Driven Routing Protocol: 

Pro-active protocols follow an approach similar to the one 

used in wired routing protocols. By continuously evaluating 

the known and attempting to discover new routes, they try to 

maintain the most up-to-date map of the network. This 

allows them to efficiently forward packets, as the route is 

known at the time when the packet arrives at the node. Pro-

active or table-driven protocols, in order to maintain the 

constantly changing network graph due to new, moving or 

failing nodes, require continuous updates, which may 

consume large amounts of bandwidth – clearly a 

disadvantage in the wireless world, where bandwidth is 

often sparse. Even worse so, much of the accumulated 

routing information is never used, since routes may exist 

only for very limited periods of time.[2] 

B. Reactive or On Demand Routing Protocol: 

Reactive protocols determine the proper route only when 

required, that is, when a packet needs to be forwarded. In 

this instance, the node floods the network with a route 

request and builds the route on demand from the responses it 

receives. [2] This technique does not require constant 

broadcasts and discovery, but on the other hand causes 

delays since the routes are not already available. 

Additionally, the flooding of the network may lead to 

additional control traffic, again putting strain on the limited 

bandwidth 
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Fig. 1:  Zone Routing Protocol Component 

C. Intrazone Routing Protocol: 

IARP is the first part of the ZRP component or architecture. 

In which the transformation of information or data packet is 

possible with in a zone. It is used to maintain local zone 

topology or neighborhood information. Since the local 

neighborhood of a node may rapidly be changing, and since 

changes in the local topology are likely to have a bigger 

impact on a nodes routing behavior than a change on the 

other end of the network, the IARP is a pro-active, table-

driven protocol. [3] 

D. Inter Zone Routing Protocol: 

IERP is used to communicate with the nodes i.e. outside the 

zone for sending the information.  Route queries within the 

IERP are issued on demand, which is only when a request 

for a route is made. It performs the activities like ‘Route 

discovery’ and ‘Route maintenance’.  

It requires each node to maintain a route cache of 

all known self to destination pairs. If a node has a packet to 

send, it attempts to use this cache to deliver the packet. If 

the destination does not exist in the cache, then a route 

discovery phase is initiated to discover a route to 

destination, by sending a route request. This request 

includes the destination address, source address and a 

unique identification number. [7] If a route is available from 

the route cache, but is not valid any more, a route 

maintenance procedure may be initiated. A node processes 

the route request packet only if it has not previously 

processes the packet and its address is not present in the 

route cache. A route reply is generated by the destination or 

by any of the intermediate nodes when it knows about how 

to reach the destination. [4] 

E. Boarder cast Resolution Protocol:  

The Boarder cast Resolution Protocol, or BRP, is used in the 

ZRP to direct the route requests initiated by the global 

reactive IERP to the peripheral nodes, thus removing 

redundant queries and maximizing efficiency. RREQ data 

packet is broadcast via the nodes on the border of the zone, 

when the destination node is not known. The route queries 

are only send from the one node’s border node to other 

border node until the final destination node’s path is not 

achieve. The delay caused by the route discovery (in 

contrast to IARP, where the route is immediately available) 

is minimized through the use of border casting, an approach 

in which the node does not submit the query to all local 

nodes, but only to its peripheral nodes. [3] 

 

 

 

F. Drawback of ZRP: 

There are various drawbacks 

(1) Short latency for finding new routes. 

(2) Network performance is poor because of packet 

collision. 

(3) In the reactive protocol, the IERP request packets 

are sent to all border nodes. The IERP packets are 

necessary for searching a route. However, these 

packets may cause a network congestion resulting 

in the decrease of network performance. 

(4) In ZRP the border-cast route searching is carried 

out to all directions. When the period of time from 

the first route searching to occurrence of next data 

packet sending request is short, it can be considered 

that the DN does not move or the movement 

distance of the DN is small. [6]In this situation, by 

sending the route searching packets to all directions 

the network resources will be decreased. 

III. ENHANCED ZONE ROUTING PROTOCOL 

The EZRP can improve the network performance, because 

the number of control packets is decreased for inter-zone 

routing. To remove the drawback of the ZRP, we proposed a 

Route Reliable Value (RRV) parameter to calculate the 

route quality in the proposed EZRP. [6] When the RRV of 

the route is high, a data packet is sent directly without route 

searching. When the RRV is middle, a route searching is 

performed for some limited directions. In this case, we 

assume that node’s movement distance from previous 

position is small. When the RRV is low, a route searching is 

done for all directions the same as the ZRP. For calculating 

the RRV, each node saves searching re cords ten times 

for each route. In EZRP, each node calculates the reliability 

value of the route. In the case of reliable route, the Source 

Node (SN) sends the data packet directly to the Destination 

Node (DN) using that route without route searching. While, 

in the case of unreliable route, the SN searches for a new 

route again. We showed via simulation that the network 

performance could be improved by using EZRP 

 
Fig. 2: Various Steps for Simulating the Result 

In above figure, various steps are given. With these steps we 

calculate the simulation results for the EZRP. 
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IV. SIMULATION AND RESULTS 

Firstly we deploy the area across the length & breadth. This 

is also called routing the information from one of one region 

to another zone of different region. The deployment area 

divided into different-2 zones. The deployment area that is 

divided into zones placed sensor nodes in each zone. After 

placing a sensor nodes the information about the sender 

node and the destination node is saved in to the excel file 

named as ids file. 

 
Fig. 3: Number of Sensor Nodes in Each Zone 

Here the sensors nodes will be placed in each zone. 

All zones contain same number of sensor nodes. In each 

zone there is a one zone header or representative that 

contains the whole information of that zone. In above fig the 

Red node is the zone header & the blue nodes is the sensor 

nodes. From that excel file we take a sender node from the 

sensor nodes & the put the value from where we want to 

send the information. Then coordinators of sensor node is 

generate and based on the information the sensors node the 

mesh topology is used for making  the connections between 

each sensor nodes. Then from the excel file we give the 

value of input sensor node & the output sensor node like 

previously it also generate the coordinates of the value of 

sender node & the destination node. 

 
Fig. 4: Formation of Path from Sender to the Receiver 

In the below fig the sender node first go to that 

zone header because the each zone header contain 

information of that zone’s sensor node. Each zone header 

will communicate with each other to identify the receiver 

node & through the internal zonal information the sender 

send the information to the destination node via zone 

headers 

 

Fig. 5: Nodes Involved in Information Vs     Energies at 

those Nodes 

In above fig the energy loss is decreases at every 

node till the information is received. The overall distribution 

is finding at each node how much energy is loss. Then the 

energy loss according to each zone & as like as the zone 

increases the energy loss will be decreases. How much 

energy will consume at each node this information is also 

write in a excel file named energy loss at each node. 

 

Fig. 6: Overall Energy Distributions 

Table 1 show that how much energy will consume at each 

node. As like as the information is transferred at each node 

the energy consumption is being decreasing. Fig 5 show the 

actual scenario of the table  

Table 2 show the energy lost according to the number of 

nodes. The number of node is decreasing with the % of 

energy lost. The table show that when the no. of node is 16 

then the energy loss is 31.2500% & when the no. of node is 

decreasing i.e. 10 then the energy loss is 20.833%.  Due to 

this the power consumption is also less 7 with the help of 

tree topology the path length for transferring the information 

is less & accurate there is n o fault or no delay in 

transmission. Due to this enhanced ZRP the routing is more 

efficient. 

Node 

ID 

Energy 

Percentage 

Node 

ID 

Energy 

Percentage 

    107 100 401 81.25 

105 97.92 402 79.17 

103 95.83 501 77.08 

101 93.75 502 75 

102 91.67 601 72.92 

201 89.58 603 70.83 

202 87.5 605 68.75 

301 85.42 607 66.67 

302 83.33 608 64.58 

Table 1: Energies at each node 

Sender 

node 

Destination 

node 

Number 

of nodes 

% of 

Energy lost 

106 604 16 31.2500 

104 602 14 27.0833 

101 606 12 22.9167 

202 507 10 20.8333 

Table 2:  No. of nodes with energy lost 

 

 



Performance Analysis of Enhanced Zone Routing Protocol (EZRP) in Mobile Ad Hoc Network 

 (IJSRD/Vol. 2/Issue 05/2014/119) 

 

 All rights reserved by www.ijsrd.com 470 

V. CONCLUSION 

This project aims at routing of information through a 

network where the nodes are uniformly placed and are 

divided by zones. Communication between zone headers 

represented the low energy usage. Also, when sender zone 

header is searching for the receiver zone header, the search 

is not random search. It is strategically searching for the 

receiver zone header and it is stopping when it founds one in 

a short path. Hence, a lot of energy is saved during this 

efficient searching and routing part. As a future scope, we 

can assign some rules with which the zone headers will be 

selected. Also, the topology of the nodes placement can be 

enhanced based upon different protocols.  

VI. FUTURE SCOPE 

(1) We can deploy this system on a larger area with 

more number of nodes. 

(2) Header for a region could be selected by even 

better techniques such as neural networks, or 

integrated systems.  
(3) Path selection could be improved by using shortest 

path algorithm. 
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