
International Journal of Electronics Communication and Computer Engineering 
Volume 6, Issue 1, ISSN (Online): 2249–071X, ISSN (Print): 2278–4209 

 
 

Copyright © 2015 IJECCE, All right reserved 
115 

 

Impact of Routing Protocol on the Performance of 
Wireless Sensor Network 

 
Md. Khaled Ben Islam 

Email: mdkhaledben@gmail.com 
 

Julia Rahman 
Email: juliacse06@gmail.com 

 
Md. Al Mehedi Hasan 

Email: mehedi_ru@yahoo.com 
Md. Moyen Uddin 

Email: moyen.ruet@gmail.com 
 

Abstract:In Wireless Sensor Networks, most sensor nodes 
are deployed with limited resources and dissemination of 
sensed information is one of the resource intensive tasks. 
Proper utilization of those limited resources in case of 
information routing is one of the key factors for the 
performance and lifetime of a sensor network. These issues 
are more challenging when sensor networks are considered 
as building block of Internet of Things.  In our work, we have 
investigated the impact of routing protocol selection on the 
performance of a wireless sensor network in IoT context. We 
have simulated different types wireless sensor network with 
DSDV, AODV, DYMO, DSR, and OLSR routing protocols 
using network simulator NS-2. In all these scenarios, we have 
used Packet Delivery Ratio, Throughput, End-to-End delay, 
Normalized Routing Load and Data Packet Loss as metric to 
analyze the performance of each considered routing 
techniques. Simulation results suggest that selection of 
routing protocol for a particular wireless sensor network has 
great significance on the overall performance of the network 
and for selecting a routing protocol, it would be better to 
consider the nature of the network first to achieve higher 
performance. 
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I.  INTRODUCTION  
 

Objects with sensing capabilities is a very common 
scenario in our today’s life, but use of wireless sensor 
network was limited in some particular types of 
application even some days ago. Recent advances in 
communication technologies and material science are 
driving this widespread deployment of wireless sensor 
network. Though the recent search volume for wireless 
sensor network is falling with the increasing popularity of 
Internet of Things (IoT), but it is still one of the major 
parts of IoT. Wireless Sensor Network is used as an 
essential building block to form smart environment [1], 
[2]. In most cases of IoT, sensing objects are equipped 
with actuators. Depends on the nature of a particular IoT, 
small, medium, or large scale sensor network may be used. 
For example, large scale WSN may be used in transport 
IoT. Similarly, used WSN may be static or having 
different level of mobility. No matter what is the type of 
application, data generated by sensor nodes must be 
efficiently routed to some particular destination for further 
processing. 

As wireless sensor network is becoming an integral part 
of Internet of Things, efficient routing of sensed 
information remains a critical issue. Since routing 

protocols might differ depending on the application and 
network architecture, intensive research on routing 
protocol has been done in the past few years.It is still an 
open issue, addressing the potential of collaboration 
among sensors in data gathering, processing, coordination 
and management of the sensing activity as well as data 
flow to the sink. In [3], and[4], authors have highlighted 
this fact. 

A lots of research work have been performed regarding 
the information routing in wireless sensor network. Some 
of them have been performed on the datasets acquired by 
real-world deployment [5] and some have been performed 
based on simulations [6]. Some authors have focused on 
the comparative analysis of different existing routing 
protocols [6], [7], [8], [9], some authors have focused on 
the analysis of different factor of routing protocols like 
packet loss analysis [10], impact of other OSI layers on 
routing protocols [11], impact of various security issues on 
routing protocol [12], some authors also have proposed 
new technique of information routing in more efficient 
manner [13], [14].   

In this paper, we have conducted a set of simulating 
experiments to analyze the impact of routing protocol 
selection on the overall performance of a wireless sensor 
network in the context of IoT. We have considered five 
prevalent ad hoc routing protocols i.e. Destination 
Sequenced Distance Vector (DSDV) [15], Ad hoc On-
Demand Distance Vector (AODV) [16], Dynamic Source 
Routing (DSR) [17], [18], Dynamic MANET On-demand 
(DYMO) [19] and Optimized Link State Routing (OLSR) 
[20] using Network Simulator 2.35 (NS-2) simulation 
software [21]. Based on the experimental evaluations, we 
have concluded the positive and negative impact of 
selecting each routing protocol in a particular type of 
network scenario. We have also summarized the tradeoff 
between the performance metrics in these scenarios for 
each routing protocol. 

The rest of this paper is organized as follows: In Section 
II, we briefly introduce the five routing protocols and the 
performance metrics. Section III discusses the experiments 
and finally Section IV concludes the experimental results. 
 
II. PROTOCOLS AND PERFORMANCE METRICS 

 
In this section, firstly we are giving a brief introduction 

of the five routing protocols: DSDV, AODV, DSR, 
DYMO, OLSR and then present the metrics adopted in the 
experiments. 
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A. Routing protocols 
Routing is the process of selecting paths in a network 

along which to send data or physical traffic. Routing 
directs the passing of logically addressed packets from 
their source toward their ultimate destination through 
intermediary nodes. So routing protocol is the routing of 
packets based on the defined rules and regulations [22]. 

Though there is no rigid classification of currently 
available routing protocols, in [4], authors have discussed 
about data-centric routing approach, location-based 
routing approach, hierarchical routing approach and 
routing approach based on network flow or QoS modeling. 
In [15], authors have classified the routing protocols of ad 
hoc networks into three categories according to routing 
strategy: table driven routing protocols, on-demand 
routing protocols and hybrid routing protocols as shown in 
Fig.1. 

 

 
Fig.1 Classification of Ad-Hoc Routing ProtocolS 

 
1. On-Demand or Reactive protocols: which construct 

only necessary routes on demand.In these protocols, the 
routes are created only when source wants to send data to 
destination. This strategy is suitable for large, high 
mobility networks. The major representative protocols are 
AODV, DYMO and DSR. 

2. Table-driven or proactive protocols: where each node 
maintains routing information for every possible 
destination. They usually use link-state routing algorithms 
for flooding the link information. In proactive routing, 
each node has one or more routing tables that contain the 
latest information of the routes to any node in the network. 
These protocols are not suitable for larger networks, as 
they need to maintain node entries for each and every node 
in the routing table of every node. This causes more 
overhead in the routing table leading to consumption of 
more bandwidth.  DSDV and OLSR are the main 
representative protocols. 

3. Hybrid protocols: which combine on-demand and 
proactive routing, like Zone Routing protocol (ZRP). 
A.1 Destination Sequence Distance Vector (DSDV) 
 

DSDV protocol is based on the Bellman-Ford 
algorithm. It was developed by C. Perkins and P. Bhagwat 
in 1994 [15]. The design goals of DSDV are: 
-Keep the simplicity of Bellman Ford algorithm. 
- Avoid the looping problem. 

Each node in the network maintains routing table for the 
transmission of the packets and also for the connectivity to 
different stations in the network. These stations list for all 
the available destinations, and the number of hops required 
to reach each destination in the routing table. In order to 
maintain the consistency, each station transmits and 
updates its routing table periodically. 

Table I shows the fields of a routing table used by 
DSDV protocol. 

Table I.Fields of Routing Table in DSDV [23] 

Destination 
Next 
Hop 

Hops/Metric 
Seq. 
No. 

Install 
Time 

Stable 
Data 

 
With the addition of sequence numbers, routes for the 

same destination are selected based on the following rules:  
A route with a newer sequence number is preferred; in 

the case of two routes having same sequence number, the 
one with a better cost metric is preferred.  

The route labeled with the highest sequence number is 
always used. This also helps in identifying the stale routes 
from the new ones, thereby avoiding the formation of 
loops. Also, to minimize the traffic generated, there are 
two types of packets in the system.  

The sequence numbers are generally even if a link is 
present; else, an odd number is used and hop number is set 
to the infinity. Whenever the topology of the network 
changes, a new sequence number is necessary before the 
network re-converges. Table II demonstrates the contents 
of a routing table for a network segment shown in Fig. 2. 

 

 
Fig.2 A Sensor Network of Three Nodes[24] 

 
TableII.Routing Table of Node ‘A’ 

Destination Next Hop Number of Hop Sequence number 
A A 0 A 46 
B B 1 B 36 
C B ∞ B 59 

 
A.2 Optimized Link State Routing (OLSR) 

OLSR is an optimized version of a pure link state 
protocol that is developed for mobile ad hoc networks. So 
the topological changes cause the flooding of the 
topological information to all available hosts in the 
network. The routes are always immediately available 
when they are needed. 

To reduce the possible overhead in the network, nodes 
select some neighbors as relay point (MPRs) and 
announce this information periodically in their control 
messages. Only the MPRs are allowed to transmit control 
messages. In route calculation, the MPRs are used to form 
the route from a given node to any destination in the 
network. OLSR uses two kinds of the control messages 
according to [20]:  

1. Hello messages,which are used for finding the 
information about the link status, the host’s neighbors and 
Multipoint Relay (MPR) points.  

2. Topology Control (TC),which are used to exchange 
the topological information and build the topology 
information base. The TC messages are broadcasted 
periodically.  

Routes to every destination are immediately available 
when data transmission begins. As a proactive routing 
protocol, every node constructs its own routing table and 
stores the whole network state. The information about 
broken links or partially known links is not stored in the 
routing table. Table III shows the fields of a routing table 
used by OLSR protocol. 



International Journal of Electronics Communication and Computer Engineering 
Volume 6, Issue 1, ISSN (Online): 2249–071X, ISSN (Print): 2278–4209 

 
 

Copyright © 2015 IJECCE, All right reserved 
117 

 

Table III.Fields of Routing table of OLSR Node 
Destination 

address 
Next 

address 
Number of hops to 

destination 
Local interface 

address 

 

 
Fig. 3A Sensor Network Segment with 7 Sensor Nodes 

(Courtesy of YuyanXue) 
 

Table IV.Neighborhood of Node B 
Node One hop neighbors Two hop neighbors MPRs 

B A, C, F, G D, E C 

 
In Fig. 3, a network segment and in Table IV, 

neighborhood of node B of this network segment is 
shown. In this case, node B periodically broadcasts 
HELLO messages to all immediate neighbors (1-hop) to 
exchange neighborhood information, figure out the nodes 
that are two hops away and from those information, 
computes the minimum set of one hop relay points 
required to reach the two-hop neighbors. Such set is the 
MPR set. Each node informs its neighbors about its MPR 
set in the HELLO message. Upon receiving such a 
HELLO, each node records the nodes (called MPR 
selectors) that select it as one of their MPRs.OLSR is 
particularly suited for dense networks. When the network 
is sparse, every neighbor of a node becomes a multipoint 
relay. The OLSR then reduces to a pure Link State 
protocol. 
A.3 Ad-Hoc On -demand Distance Vector (AODV) 

AODV is a reactive routing protocol which builds 
routes between nodes only as desired by source nodes and 
maintains these routes as long as they are needed by the 
source nodes. Control messages used for the discovery and 
breakage of route are as follows:  
� Route Request Message (RREQ):A route request 

packet is broadcasted through the network when a route is 
not available for the destination from source. 

 
Table V.Route Request Message [17] 

Source 
address 

Request 
ID 

Source 
Seq. no 

Destinatio
n address 

Destinatio
n Seq. no 

Hop 
Count 

 
The new RREQ is discarded if there is already RREQ 

packet with same pair of parameters. 
- A node that has no route entry for the destination, it 
rebroadcasts the RRER with incremented hop count 
parameter.  
- A route reply (RREP) message is generated and sent 
back to source if a node has route with sequence number 
greater than or equal to that of RREQ [17]. Table V shows 
the fields of a RREQ message and Fig. 4 shows how 
RREQ message is flooded in the network in route 
discovery phase. 

 
Fig.4 Route Request (RREQ) Flooding [24] 

 
� Route Reply Message (RREP):On having a valid 

route to the destination or if the node is destination, a 
RREP message is unicasted back to the source by the 
node. Table VI shows the fields of a RREP message and 
Fig. 5 shows how RREP message is propagated back to 
the source node from destination in the network in route 
discovery phase. 

 
Table VI.Route Reply message [17] 

Source 
Address 

Destination 
Address 

Destination 
Seq. No. 

Hop 
Count 

Life 
Time 

 

 
The reason one can unicast RREP back is that every 

node forwarding a RREQ message caches a route back to 
the source node. 

 

 
Fig.5 Route Reply (RREP) Propagation [24] 

 
� Route Error Message (RERR):When a route that 

is active is lost, the neighborhood nodes are notified by 
route error message (RERR) on both sides of link. 
� Hello Messages:Hello messages are periodically 

broadcasted by active nodes and use to detect and monitor 
links to neighbors [25]. If a node fails to receive several 
Hello messages from a neighbor, a link break is detected. 
A.4 Dynamic Source Routing (DSR) 

DSR protocol is specifically designed for multi-hop ad-
hoc networks and uses source routing supplied by packet’s 
originator to determine packet’s path through the network 
instead of independent hop-by-hop routing decisions made 
by each node. DSR uses no periodic routing messages. 

DSR protocol is divided into two mechanisms which 
show the basic operation of DSR. The mechanisms are:  
� Route Discovery:Determining source routes 

requires accumulating the address of each device between 
the source and destination during route discovery. It uses 
two packets: 

1. Route Request (RREQ) message:When a node 
requires a route to a destination, RREQ message is a 
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broadcast query on neighbors without flooding. Each 
RREQ packet is uniquely identified by the initiator’s 
address and the request id. Fig. 6 shows how RREQ 
message is propagated from source to destination in the 
network. 

 

 
Fig.6 Propagation of Request (RREQ) Packet [18] 

 
2. Route Reply (RREP) message: When destination have 

received RREQ message, it returns the Route Reply; that 
means destination node must have a route to the source 
node. If the route is in the Destination Node's route cache, 
the route would be used. Otherwise, the node will reverse 
the route based on the route record in the Route Reply 
message header (symmetric links). Fig. 7 shows how 
RREP message is propagated back to the source node from 
destination to establish a route. 

 

 
Fig.7 Path for Route Reply (RREP) Packet [18] 

 
� Route Maintenance:  It uses two types of packets 

for route maintenance:  
1. Route Error (RERR) packets:Whenever a node 

encounters fatal transmission errors so that the route 
becomes invalid, the source receives a RERR message. 

2. ACKs: ACK packets are used to verify the correct 
operation of the route links. This also serves as a passive 
acknowledgement for the mobile node.    
A.5 Dynamic MANET On -Demand (DYMO) 

DYMO routing protocol is first defined in Internet 
Engineering Task Force (IETF) Internet-Draft and this 
paper uses the terminologies described in that draft [19]. 
The DYMO routing protocol is successor to the popular 
AODV Routing protocol and shares many of its benefits. 
Using AODV as the basis, DYMO borrows Path 
Accumulation from DSR and removes unnecessary Route 
Reply (RREP), precursor lists and Hello messages, thus 
simplifying AODV [26].  

This protocol has two basic operations –  
� Route Discovery:In route discovery, when a node 

needs a route, it initiates flooding of Route Requests 
(RREQ) throughout the network for finding the target 
node, where each intermediate node records the route to 
the originating node. On receiving the RREQ, the target 
node responds with a Route Reply (RREP) which is sent 
in a unicast, hop-by-hop fashion towards the originating 
node. The routes between the originating node and the 

target node are established in both directions. The 
information about the originator found in the RREQ is 
processed first, but subsequent entries are processed the 
same way:  

• If the routing table does not contain an entry for 
the originator, one is created. The next hop entry is the 
address of the node from which the RREQ was received. 
Likewise, the next hop interface is the interface on which 
the RREQ was received.  

• If an entry exists, the sequence number and hop 
count found in the RREQ is compared to the sequence 
number route and hop count in the table entry to check if 
the information in the RREQ is stale or should be 
disregarded.  

• If an entry exists and is not stale or disregarded, 
the entry is updated with the information found in the 
RREQ.  

Fig. 8 shows how RREQ and RREP messages are 
propagated in the network to establish a route between 
source node and destination. 

 

 
Fig.8 DYMO Route Discovery [27] 

 
� Route Management:When the route monitoring 

process detects a broken route, a broken flag is set for the 
corresponding route entry. If a node tries to use this route, 
a route error (RERR) message is flooded. The RERR 
contains information about the unreachable node, and may 
also contain information about nodes previously reachable 
through this node. A RERR warns other nodes that some 
nodes are no longer available through the sender of the 
RERR.Fig. 9 shows how RERR message is propagated in 
the network to indicate a broken link. 

 

 
Fig.9 Dissemination of RERR Messages [27] 

 
B.Performance Metrics 

We have used the following metrics to analyze the 
impact of different routing protocol in different network 
scenarios which are common in today’s Internet of Things. 
The concept of these performance metrics is taken from 
[13], [27], [28], and [29]. 
B.1 Throughput 

Throughput is the measure of the number of packets or 
data successfully transmitted to their final destination via a 
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communication link per unit time. It is measured in bits 
per second (bit/s or bps). 

B.2 Packet Delivery Ratio 
It can be defined as the ratio of the data packets 

delivered to the destinations to those generated by the 
sources. Sometimes it is known as Packet Delivery 
Fraction (PDF). 

Mathematically, it can be expressed as: 
 

∑
=

=
e

f f

f

S

R

C
P

1

1  

 
Where C is the total number of flow or connections, f is 

the unique flow id serving as index, e is the largest flow 
id,Rf is the count of packets received from flow f and Sf is 
the count of packets transmitted to f. 

B.3 End to End Delay 
It can be defined as the average time between packets 

sent and received. Mathematically, it can be expressed as: 
 

i

s

i
i SR

N
D −= ∑

=1

1  

 
Where, N is the number of successfully received 

packets, i is unique packet identifier, s is the largest packet 
id, Ri is time at which a packet with unique id i is 
received, Si is time at which a packet with unique id i is 
sent. It should be less for highly responsive network. 

B.4 Normalized Routing Load (NRL) 
It can be defined as the number of routing packets 

transmitted per data packet delivered at the destination. 
This metric gives an idea of the extra bandwidth consumed 
by overhead to deliver data packet. 
B.5 Data Packet Loss 

It is defined as the difference between the numbers of 
packets sent by the source (i.e. CBR source) and received 
by the sink. 

 
III. E XPERIMENTS  

 
We have conducted experiment with two different 

network scenarios which are very common in Internet of 
Things.Each experiment was carried out on the 1000m × 
1000m square simulation fields of different scales of 
sensor nodes and different mobility of sensor nodes. We 
have considered self-organizing system in which sensor 
nodes are scattered randomly forming ad hoc network. In 
this case, there is no pre-determined route for data 
transmission. In another scenario, mobile sensors are 
considered to address the route stability. We have 
implemented our simulation scenarios using the NS-2 
[21]. 
A. Simulation scenario1: different density of the 
network 

In this scenario, all the five routing protocols are 
evaluated in different number of nodes, keeping other 
factors fixed and performance evaluated based on the four 
performance metrics which are Packet Delivery Fraction, 

End-to-End Delay, Normalized Routing load and Packet 
Drop Ratio. Table VII list the simulation parameters 
applied in the experiments. 

 
TableVII. Simulation Parameters 

Parameter name                            Value 
Number of Nodes                    5 to 90 (varying) 
Pause Time                                    2 Seconds       
Simulation time                            180 seconds 
Traffic type                                        CBR 
Data Payload                              512 bytes/packet 
Mobility Model               Random Way Point Algorithm 

 
A.1 Packet Delivery Fraction 

Fig. 10 exhibits the packet delivery fraction variations 
of the five protocols under the different network density. 

 

 
Fig.10 Packet Delivery Fractions in Scenario 1 

 
As shown in Fig. 10, for relatively low density of 

network (small number of sensor nodes), packet delivery 
ratio of DSR is best than other two. This is happen 
because of heavy route caching by DSR and in this case, 
probability of choosing stale route is low. Though DSDV 
drops a considerable number of packets for lower density, 
but its performance drop is relatively less than others 
because of its table driven property. Also AODV and 
DYMO as reactive protocol, drop a considerable number 
of packets during the route discovery phase, as route 
acquisition takes time proportional to the distance between 
the source and destination. 
A.2 End-to-End Delay 

Fig. 11 demonstrates the results of the average time 
delays of the five protocols in the different density 
network.As shown in Fig. 11, in general OLSR outperform 
others. For 5 sensor nodes (minimum density), the average 
time delay of OLSR is approximately the same as others. 
As the density increases, the performance of OLSR 
gradually declines but better than others. DYMO and 
AODV also take nearly similar time delay like OLSR 
except 40 sensor nodes. 

 

 
Fig.11 End-to-End Delay in Scenario 1 
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The resultsillustrated in Fig. 11 could be well explained 
by different mechanisms possessed by the protocols. Due 
to routing tables stored in the table-driven protocol, OLSR 
could avoid the long set up time caused by changes of the 
network topology. With the similar mechanism path 
accumulation, DYMO also has relatively lower average 
time delay. Now we can easily observe that DSR is the 
worst protocol in terms of delay. This because of the high 
mobility and more network load aggressive route caching 
strategy of DSR fails. 
A.3 Normalized Routing Load 

In Fig. 12, DSDV and OLSR both have exhibited lower 
normalized routing load. Though both DSDV and OLSR 
update their routing tables in a pre-specified interval, 
overhead at packet sending time is less for both but OLSR 
needs more hello message for local connectivity 
maintenance. DYMO exhibited the highest normalized 
routing load except for 90 nodes, compared to AODV and 
DSR.  This metric gives an idea of the extra bandwidth 
consumed by overhead to deliver data packet. 

 

 
Fig.12 Normalized Routing Load in Scenario 1 

 
A.4 Data Packet Loss 

From the graph in Fig. 13 we see that, for lower density 
of the network, DSDV drops more packets than others and 
DSR shows less packet loss. For greater density of 
network, DSR’s performance is the worst and DSDV is 
better. The performance of DSRdegrades with the increase 
in the number of nodes. AODV drops fewer packets in 
medium dense network. 

 

 
Fig.13 Data Packet Loss in Scenario 1 

 
B. Simulation scenario 2: different mobility of the 
nodes 

In this scenario, all the five routing protocols are 
evaluated in different pause time, keeping other factors 
fixed and performance have evaluated based on the four 
performance metrics which are Throughput, End-to-End 
Delay, Packet Drop Ratio and the Normalized Routing 
Load. Table VIII list the simulation parameters applied in 
the experiments. 

Table VIII.Simulation Parameters 
Parameter name                            Value  
Number of Nodes                            45   
Pause Time                         0 to 300 Seconds (varying)       
Node Speed                                      20 m/s 
Simulation time                          300 seconds 
Traffic type                                        CBR 
Data Payload                              512 bytes/packet 
Data Rate                                      4 packets/second 
Mobility Model               Random Way Point Algorithm 

 
B.1 Throughput 

From the results presented in Fig. 14, we see that DSR 
performed poorly in terms of Throughput in this stressful 
situation (higher mobility, more network load). The reason 
of these phenomena is the aggressive use of route caching 
in DSR. Such caching provides a significant benefit up to 
a certain extent. With higher loads, the extent of caching is 
deemed too large to benefit performance. 
 

 
Fig.14 Throughput in Scenario 2 

 
On other hand, AODV perform better. Since in AODV 

only the first arriving request packet (RREQs) is answered 
and further no RREQs are answered; therefore it leads to 
less no. of replies (RREPs). Also, the error packets RERRs 
are broadcasted in AODV which leads to lesser MAC load 
as compared to unicasted REERs of DSR which leads to 
much MAC layer load. DSDV and OLSR show the nearly 
similar throughput. 
B.2 End-to-End Delay(EED) 

From the graph in Fig. 15 we see that, EED of DYMO 
is lowest, because of its faster convergence time for 
dynamically changing network. OLSR and DSDV also 
take lower time as they are table driven, route 
establishment time is less. But AODV and DSR show 
more pick point, as DSRdoes not have mechanism in 
knowing which route in the cache is stalled; data packet is 
forwarded to broken link and AODV does not remain a 
backup for the accessed routes, thus having to set up new 
route continually under changes of the topology of the 
network by time. 
 

 
Fig.15 End-to-End Delay in Scenario 2 
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B.3 Normalized Routing Load(NRL) 
Generally NRL decreases with the increase of pause 

time, because probability of route break decreases with the 
increase of pause time. When more route break occurs, 
more routes needs to be setup, so more control packet will 
be generated and more routing packet will be needed to 
send a data packet. 

 

 
Fig.16 Normalized Routing Load in Scenario 2 

 
Graph in Fig. 16 exhibits that, DSDV and OLSR needs 

less control packet to send a data packet as they update 
their routing information in a pre-specified interval. 
AODV and DYMO both pose huge routing load as on 
demand protocols have to initiate the route discovery 
mechanism whenever a new route is to be established. 
Also, DSR is a reactive protocol but it uses route caching 
technique, so less control packet is needed than both 
AODV and DYMO. At high mobility, broken route is 
chosen heavily from route cache, so relatively more 
routing load occurred at lower pause time in DSR. 
B.4 Data Packet Loss 

Refer to the graph of Fig. 17, it shows the lowest packet 
loss on AODV side. This is because when a link fails, a 
routing error is passed back to a transmitting node and the 
process repeats. Meanwhile for DSDV and OLSR, those 
routing protocols show that they are as nearly good as 
AODV if packet loss be as indicator. This can be proved 
by the characteristics of DSDV in which information on 
new routes, broken Links, and metric change is 
immediately propagated to neighbors. DSR show the 
packet loss higher than all others because the route 
maintenance mechanism does not locally repair a broken 
link. 

 

 
Fig.17 Data Packet Loss in Scenario 2 

 
IV.C ONCLUSION 

 
From the simulation results, it is obvious that no 

protocol will be able to handle information routing 
efficiently in all types of network scenarios. In most cases, 

protocols are optimized for some specific performance 
metrics for a particular type of network. For example, the 
applications in which most of the sensed data need to be 
delivered, then for relatively low density of network(small 
number of sensor nodes)packet delivery ratio of DSR is 
better than other types of protocol; for relatively greater 
density of network, DSDV may be preferable but it takes 
more resources to store the state of network topology. So 
if resources for routing purpose are limited, then DYMO is 
better than DSDV. If End-to-End delay is in higher 
priority in an application, then in high mobility 
environment, DYMO is better and if density of the 
network is dynamically changing then OLSR is better. If 
Normalized Routing Load is the primary selection criteria, 
then DSDV is better, as it needs less control packet per 
data packet. If the higher throughput is required, then 
AODV is better in such environment where mobility of 
sensor nodes changes.  Similarly, when loss of information 
is critical i.e. Packet Drop Ratio must be low, then AODV 
may be preferable as its drop ratio is less; if protocol with 
higher packet drop rate is selected in these scenarios then 
overall performance must be degraded even with high 
performance other network elements. So, it is obvious that 
to design high performance backbone of Internet of 
Things, proper selection of routing protocol is significant. 
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