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Abstract: This paper aims to study adhoc routing protocols namely AODV, AOMDV, DSR and DSDV under different traffic pattern like 
TCP and CBR in VANET environment for varying mobility. The performance of these routing protocols will be evaluated on the basis of 
considering the different parameters i.e. average end to end delay, packet delivery ratio, loss packet ratio and throughput. To achieve the 
behavior of VANET both pause time and speed parameters are variable. On the basis of number of nodes mobility is classified in three 
categories i.e. Low Mobility, Average mobility and High Mobility. On the basis of simulation results carried out using NS 2.35 simulator a 
relationship between the mobility pattern and traffic pattern is established. 
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I. INTRODAUCTION  

Vehicular adhoc network (VANET) is a technology in 
which we can establish the communication intelligently 
between the vehicles. Mainly VANET can be classified 
into two categories that is vehicle to vehicle 
communication and vehicle to infrastructure 
communication.  
The benefits of VANET include seamless internet 
connectivity resulting in improved road safety, essential 
alerts and accessing comforts and entertainments. To 
show the behavior of VANET [8], this paper considered 
three mobility pattern as low mobility, average mobility, 
and high mobility, in addition there is variation in the 
pause time and speed for both CBR and TCP connections. 
All the simulations carried out using the NS 2.35 
simulator. 

II. SETTING SIMULATION PARAMETERS 

To evaluate the adhoc routing protocols (AODV, 
AOMDV, DSR, DSDV) in the VANET Scenario this 
paper considered three mobility scenarios as low mobility, 
average mobility, and high mobility. In these scenarios 
number of nodes is increasing as for low mobility 30 
nodes, for average mobility 90 nodes and for high 
mobility 150 nodes, means we are increasing number of 
nodes and evaluating the effect on the performance of the 
adhoc routing protocols by means of packet delivery ratio, 
average end to end delay, and loss packet ratio for CBR 
and TCP traffic pattern. Table I lists various simulation 
parameters [12]. 

 

 

Table 1: Simulation Parameter 

Simulation Parameter Value 
Operating System Used UBUNTU 10.10 

Simulation  Area 840 X 840 

Propagation Model Two Ray Ground 

Channel Type Wireless 

Seed 1.0 

Number of Nodes 30,60,90,120,150 

Pause  Time (ms) 50,100,150,200,250 

Maximum Speed of Node (m/s)  5,10,15,20,25 

Simulation Time (sec) 200 

Maximum Connection 8 

III. CLASSIFICATION OF PERFORMANCE 

METRICS 

Classification of the packet delivery ratio is considered 
<=95% as low, 96% to 97% as average and >=98% as 
high. Classification of the e2e delay is considered <=150 
ms as low, 151 ms to 350 ms as average and >=351 ms as 
high. Classification of the loss packet ratio is considered < 
1% as low, 1% to 2% as and > 2% as the high loss packet 
ratio. Classification of the throughput is considered <=100 
kbps as the low throughput, 100 kbps to 200 kbps as the 
average throughput and >=200 kbps as the high 
throughput 

IV. PATTERN ANALYSIS FOR LOW MOBILITY 

AND ALL VARIANTS OF PAUSE TIME AND 

SPEED 

This section present the various outcomes for the PDR, 
E2E Delay, LPR and Throughput, considering AODV[4], 
AOMDV, DSR [3] and DSDV[5] protocols for low 
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mobility and all the variation of the pause time and speed 
for both CBR and TCP traffic. 

A. Low Mobility and Low Pause Time and Low speed: 

For CBR connection using pause time as a parameter in 
low mobility and low pause time PDR for the AODV and 
DSR is high and low for the AOMDV and DSDV. E2E 
Delay is low for all the protocols. LPR is high for the 
AOMDV and DSDV, average for the AODV and low for 
the DSR. Throughput is low for the AODV, AOMDV and 
DSDV, and average for the DSR. For CBR connection 
using speed as a parameter in low mobility and low speed 
PDR for the AOMDV and DSDV is low and average for 
the AODV and high for DSR. E2E Delay is low for 
AOMDV and DSDV, and average for AODV and DSR. 
LPR is high for the AOMDV and DSDV, average for the 
AODV and low for the DSR. Throughput is low for the 
AOMDV and DSDV, and average for the DSR and 
AODV. Finally for CBR connection DSR protocol is 
performing well. 
For TCP connection using pause time as a parameter in 
low mobility and low pause time PDR for the AODV and 
AOMDV is average and high for the DSR and DSDV. 
E2E Delay is high for AODV and DSR, and average for 
the AOMDV and DSDV. LPR is high for the AOMDV 
and AODV, average for the DSDV and low for the DSR. 
 

.Figure 1: PDR, E-2-E, LPR and Throughput with respect to low 
mobility, low pause time and low speed for TCP & CBR Connections 

Throughput is high for the all the protocols. For TCP 
connection using speed as a parameter in low mobility and 
low speed PDR for the AODV, AOMDV and DSDV is 
average and high for the DSR. E2E Delay is high for all 
the protocols. LPR is average for the AODV, AOMDV 
and DSDV, and low for DSR. Throughput is average for 
the all the protocols. Again for TCP connection in low 
mobility with low pause time and low speed DSR is 
performing well 

B. Low Mobility and Avg Pause Time and Avg Speed: 

For CBR connection using pause time as a parameter in 
low mobility and average pause time PDR for the AODV 
and DSR is high and low for the AOMDV and DSDV. 
E2E Delay is low for AODV, AOMDV and DSDV, and 
high for the DSR. LPR is high for the AOMDV, AODV 

and DSDV, average for the DSR. Throughput is low for 
the AODV, AOMDV and DSDV, and average for the 
DSR. For CBR connection using speed as a parameter in 
low mobility and average speed PDR is low for all the 
protocols. E2E Delay is low for DSR, AOMDV and 
DSDV, and high for the AODV. LPR is high for all the 
protocols. Throughput is low for all the protocols. For 
CBR connection in low mobility with average pause time 
and average speed all the protocols are showing average 
behavior. 
 

 
Figure 2: PDR, E-2-E, LPR and Throughput with respect to low 
mobility, average pause time and average speed for TCP & CBR 

Connections 

For TCP connection using pause time as a parameter in 
low mobility and average pause time PDR is average for 
the AODV, AOMDV and DSR, and high for the DSDV. 
E2E Delay is high for AODV and DSR and low for the 
AOMDV and average for the DSDV. LPR is high for the 
AOMDV, AODV and DSR, and average for the DSDV. 
Throughput is high for the all the protocols. For TCP 
connection using speed as a parameter in low mobility 
and average speed PDR is average for the AODV, 
AOMDV and DSDV, and high for the DSR. E2E Delay is 
high for all the protocols. LPR is average for the 
AOMDV, AODV and DSDV, and low for the DSR. 
Throughput is high for the all the protocols. For TCP 
connection in low mobility with average pause time and 
average speed it can be concluded that DSR is performing 
well in comparison to the other protocols. 

C. Low Mobility and High Pause Time and High 
Speed: 

For CBR connection using pause time as a parameter in 
low mobility and high pause time PDR is low for the 
protocols. E2E Delay is average for AODV and low for 
AOMDV, DSR and DSDV. LPR is high for the protocols. 
Throughput is low for all the protocols. For CBR 
connection using speed as a parameter in low mobility 
and high speed PDR is high for AODV and DSR, low for 
AOMDV and DSDV. E2E Delay is average for AODV 
and low for AOMDV, DSR and DSDV. LPR is high for 



Vijay Shankar Sharma et al, International Journal of Advanced Research in Computer Science, 4 (3) Special Issue, March 2013, 172-178 

© 2010, IJARCS All Rights Reserved                                                                                                                                           174 CONFERENCE PAPER                                    II International Conference on 
“Advance Computing and Creating Entrepreneurs (ACCE2013)”  

On 19-20 Feb 2013 
Organized by 

2nd SIG-WNs, Div IV & Udaipur Chapter , CSI , IEEE Computer Society Chapter India Council , 
IEEE Student Chapter Geetanjali Institute of Technical Studies, Udaipur, Rajasthan, India 

AOMDV and DSDV, low for AODV and DSR. 
Throughput is average for AODV and DSR, and low for 
AOMDV and DSDV. For CBR connection in low 
mobility with high pause time and high speed it can be 
concluded that on average basis all protocols are 
perfuming poor. 
 

 
Figure 3: PDR, E-2-E, LPR and Throughput with respect to low 

mobility, high pause time and high speed for TCP & CBR Connections 

For TCP connection using pause time as a parameter in 
low mobility and high pause time PDR is high for all the 
protocols. E2E Delay is average for AODV, AOMDV, 
DSDV and high for DSR. LPR is low for all the protocols. 
Throughput is high for the protocols. For TCP connection 
using speed as a parameter in low mobility and high speed 
PDR is high for AODV and DSR, and average for 
AOMDV and DSDV. E2E Delay is high for all the 
protocols. LPR is average for AODV and DSDV, low for 
DSR and high for AOMDV. Throughput is high for the 
protocols. For TCP connection in low mobility with high 
pause time and high speed it can be concluded that on the 
average basis all the protocols are performing well 
whereas in same scenario for CBR traffic all the protocols 
are performing poor. 

V. PATTERN ANALYSIS FOR AVERAGE 

MOBILITY AND ALL VARIANTS OF PAUSE TIME 

AND SPEED 

This section present the various outcomes for the PDR, 
E2E Delay, LPR and Throughput, considering AODV, 
AOMDV, DSR and DSDV protocols for average mobility 
and all the variation of the pause time and speed (low, 
average, and high) for both CBR and TCP traffic 

A. Avg Mobility and Low Pause Time and Low Speed: 

For CBR connection using pause time as a parameter in 
average mobility and low pause time PDR for the AODV 
and DSR is high and low for the AOMDV and DSDV. 
E2E Delay is low for all the protocols. LPR is high for the 
AOMDV and DSDV, average for the AODV and DSR. 

Throughput is low for the AOMDV and DSDV, and 
average for the AODV and DSR. For CBR connection 
using speed as a parameter in average mobility and low 
speed PDR for the AOMDV and DSDV is low and high 
for the AODV and DSR. E2E Delay is low for all the 
protocols. LPR is high for the AOMDV and DSDV, low 
for the AODV and DSR. Throughput is low for the 
AOMDV and DSDV, and average for the DSR and 
AODV. For CBR connection in average mobility with 
low pause time and low speed it can be concluded that 
DSR and AODV are performing well in comparison to the 
AOMDV and DSDV. 
 

 
Figure 4: PDR, E-2-E, LPR and Throughput with respect to average 

mobility, low pause time and low speed for TCP & CBR Connections 

For TCP connection using pause time as a parameter in 
average mobility and low pause time PDR for the AODV 
and AOMDV is average and high for the DSR and 
DSDV. E2E Delay is high for AOMDV and DSR, and 
average for the AODV and DSDV. LPR is high for the 
AOMDV and AODV, average for the DSDV and DSR. 
Throughput is high for the all the protocols. For TCP 
connection using speed as a parameter in average mobility 
and low speed PDR for the AODV is low and average for 
the AOMDV and DSR, and high for DSDV. E2E Delay is 
high for all the protocols. LPR is average for the DSR, 
AOMDV and DSDV, and high for AODV. Throughput is 
high for the all the protocols. For TCP connection in 
average mobility with low pause time and low speed it 
can be concluded that DSDV is performing well in 
comparison to the other protocols. 

B. Avg Mobility and Avg Pause Time and Avg Speed: 

For CBR connection using pause time as a parameter in 
average mobility and average pause time PDR for the 
AODV and DSR is high and low for the AOMDV and 
DSDV. E2E Delay is low for all the protocols. LPR is 
high for the AOMDV and DSDV, average for the AODV 
and low for DSR. Throughput is low for the AOMDV and 
DSDV, and average for the DSR and AODV. For CBR 
connection using speed as a parameter in average mobility 
and average speed PDR is low for AOMDV and DSDV 
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and high for AODV and DSR. E2E Delay is low for DSR, 
AOMDV and DSDV, and average for the AODV. LPR is 
high for AOMDV and DSDV, low for DSR and average 
for AODV. Throughput is low AOMDV and DSDV, and 
average for AODV and DSR. For CBR connection in 
average mobility with average pause time and average 
speed it can be concluded that DSR is performing well in 
comparison to other protocols. 
 

 
Figure 5: PDR, E-2-E, LPR and Throughput with respect to average 

mobility, average pause time and average speed for TCP & CBR 
Connections 

For TCP connection using pause time as a parameter in 
average mobility and average pause time PDR is average 
for the AODV, AOMDV, and high for the DSR and 
DSDV. E2E Delay is high for DSR and average for the 
AOMDV, DSDV and AODV. LPR is high for the 
AOMDV and AODV, and average for the DSR and 
DSDV. Throughput is high for the all the protocols. For 
TCP connection using speed as a parameter in average 
mobility and average speed PDR is average for the 
AODV, AOMDV and high for the DSR and DSDV. E2E 
Delay is high for all the protocols. LPR is average for the 
AOMDV and DSDV, low for the DSR and high for 
AODV. Throughput is high for the all the protocols. For 
TCP connection in average mobility with average pause 
time and average speed it can be concluded that DSR is 
performing well in comparison to the other protocols. 

C. Avg Mobility and High Pause Time and High 
Speed: 

For CBR connection using pause time as a parameter in 
average mobility and high pause time PDR is high for 
AODV, AOMDV, DSR and average for DSDV. E2E 
Delay is low all the protocols. LPR is low for AODV, 
AOMDV and DSR, and high for DSDV. Throughput is 
average for all the protocols. For CBR connection in 
average mobility and high pause time it can be concluded 
that AODV, AOMDV and DSR are performing well 
whereas DSDV is performing poor in comparison to other 
protocols. For CBR connection using speed as a 
parameter in average mobility and high speed PDR is high 
for AODV and DSR, low for AOMDV and DSDV. E2E 
Delay is low for all the protocols. LPR is high for 

AOMDV and DSDV, low for AODV and average for 
DSR. Throughput is average for AODV and DSR, and 
low for AOMDV and DSDV. For CBR connection in 
average mobility and high speed it can be concluded that 
both AODV and DSR protocols are performing well 
whereas AOMDV and DSDV are perfuming poor. 
For TCP connection using pause time as a parameter in 
average mobility and high pause time PDR is high for 
DSR and average for remaining protocols. E2E Delay is 
average for AODV, AOMDV, DSDV and high for DSR. 
LPR is high for AODV, AOMDV and DSDV, and low for 
DSR. Throughput is high for the protocols. 
 

 
Figure 6: PDR, E-2-E, LPR and Throughput with respect to average 

mobility, high pause time and high speed for TCP & CBR Connections 

For TCP connection in average mobility and high pause 
time it can be concluded that DSR is performing well in 
comparison to the other protocols.For TCP connection 
using speed as a parameter in average mobility and high 
speed PDR is high for all the protocols. E2E Delay is high 
for all the protocols. LPR is average for AODV and 
DSDV, low for DSR and AOMDV. Throughput is high 
for the protocols. For TCP connection in average mobility 
and high speed it can be concluded that AOMDV and 
DSR protocols are performing well whereas AODV and 
DSDV are perfuming.  

VI. PATTERN ANALYSIS FOR HIGH MOBILITY 

AND ALL VARIANTS OF PAUSE TIME AND 

SPEED 

This section present the various outcomes for the PDR, 
E2E Delay, LPR and Throughput, considering AODV, 
AOMDV, DSR and DSDV protocols for high mobility 
and all the variation of the pause time and speed (low, 
average, and high) for both CBR and TCP traffic. 

A. High Mobility and Low Pause Time: 

For CBR connection using pause time as a parameter in 
high mobility and low pause time PDR for the AODV, 
AOMDV and DSDV is low and average for the DSR. 
E2E Delay is low for AOMDV and DSR, and average for 
AODV and DSDV. LPR is high for all the protocols. 
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Throughput is low for the AOMDV and DSDV, and 
average for the AODV and DSR. For CBR connection 
using speed as a parameter in high mobility and low speed 
PDR for the AOMDV and DSDV is low and high for 
DSR and average for AODV. E2E Delay is average for 
AODV, DSR and DSDV, and low for AOMDV. LPR is 
high for the AOMDV, AODV and DSDV, and low for the 
DSR. Throughput is low for the AOMDV and DSDV, and 
average for the DSR and AODV. For CBR connection in 
high mobility with low pause time and low speed it can be 
concluded that DSR performing well in comparison to the 
other protocols 
 

 
Figure 7: PDR, E-2-E, LPR and Throughput with respect to high 

mobility, low pause time and low speed for TCP & CBR Connections 

For TCP connection using pause time as a parameter in 
high mobility and low pause time PDR for the AODV is 
average and high for the DSR, DSDV and AOMDV. E2E 
Delay is average for AODV, AOMDV and DSDV, and 
high for the DSR. LPR is average for the DSDV, DSR 
and AOMDV, and high for AODV. Throughput is high 
for the all the protocols. For TCP connection in high 
mobility and low pause time it can be concluded that 
DSDV and AOMDV is performing well in comparison to 
the other protocols. For TCP connection using speed as a 
parameter in high mobility and low speed PDR for the 
AODV, AOMDV and DSDV is average and high for 
DSR. E2E Delay is high for all the protocols. LPR is 
average for the DSR and high for AODV, AOMDV and 
DSDV. Throughput is high for AODV, AOMDV and 
DSDV, and average for DSR. For TCP connection in 
average mobility and low speed it can be concluded that 
DSR is performing well in comparison to the other 
protocols. 

B. High Mobility and Avg Pause Time and Avg Speed: 

For CBR connection using pause time as a parameter in 
high mobility and average pause time PDR for AOMDV 
and DSDV is low and average for AODV and high for 
DSR. E2E Delay is low for all the protocols. LPR is high 
for the AOMDV, DSDV and AODV, low for DSR. 
Throughput is low for the AOMDV and DSDV, and 
average for the DSR and AODV. For CBR connection in 
high mobility and average pause time it can be concluded 

that DSR is performing well in comparison to the other 
protocols. For CBR connection using speed as a 
parameter in high mobility and average speed PDR is low 
for AOMDV and DSDV, high for DSR and average for 
AODV. E2E Delay is low for DSDV, AOMDV, and 
average for AODV and DSR. LPR is high for AOMDV 
and DSDV, average for DSR and AODV. Throughput is 
low AOMDV and DSDV, and average for AODV and 
DSR. For CBR connection in high mobility and average 
speed it can be concluded that DSR and AODV are 
performing well in comparison to other protocols. 
 

 
Figure 8: PDR, E-2-E, LPR and Throughput with respect to high 
mobility, average pause time and average speed for TCP & CBR 

Connections 

For TCP connection using pause time as a parameter in 
high mobility and average pause time PDR is high for all 
the protocols. E2E Delay is high for DSR and average for 
the AODV, and low for AOMDV and DSDV. LPR is 
average for all the protocols. Throughput is high for the 
all the protocols. For TCP connection in high mobility 
and average pause time it can be concluded that AOMDV 
and DSDV are performing well in comparison to the other 
protocols. For TCP connection using speed as a parameter 
in high mobility and average speed PDR is average for all 
the protocols. E2E Delay is high for all the protocols. 
LPR is average for the AOMDV, AODV and DSR, and 
high for DSDV. Throughput is high for the all the 
protocols. For TCP connection in high mobility and 
average speed it can be concluded that AODV and DSR is 
performing well in comparison to the other protocols. 

C. High Mobility and High Pause Time and High 
Speed: 

For CBR connection using pause time as a parameter in 
high mobility and high pause time PDR is high for 
AODV, AOMDV, DSR and average for DSDV. E2E 
Delay is low all the protocols. LPR is low for AODV, 
AOMDV and DSR, and high for DSDV. Throughput is 
average for all the protocols. For CBR connection in high 
mobility and high pause time it can be concluded that 
AODV, AOMDV and DSR are performing well whereas 
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DSDV is performing poor in comparison to other 
protocols. For CBR connection using speed as a 
parameter in high mobility and high speed PDR is low for 
AOMDV and DSDV, average for DSR, and high for 
AODV. E2E Delay is low for AOMDV and DSDV, high 
for DSR and average for AODV. LPR is high for 
AOMDV and DSDV, average for AODV and DSR. 
Throughput is average for AODV, DSR and AOMDV, 
and low for DSDV. For CBR connection in high mobility 
and high speed it can be concluded that both AODV and 
DSR protocols are performing well whereas AOMDV and 
DSDV are perfuming poor.  
For TCP connection using pause time as a parameter in 
high mobility and high pause time PDR is high for DSR 
and AOMDV, and average for AODV and DSDV. E2E 
Delay is average for AODV and high for DSR, AOMDV 
and DSDV. LPR is high for AODV and DSDV, low for 
DSR and average for AOMDV. Throughput is high for 
the protocols. For TCP connection in high mobility and 
high pause time it can be concluded that AODV and DSR 
is performing well in comparison to the other protocols. 
 

 
Figure 9: PDR, E-2-E, LPR and Throughput with respect to high 

mobility, high pause time and high speed for TCP & CBR Connections 

For TCP connection using speed as a parameter in high 
mobility and high speed PDR is high for DSR, average for 
AODV and DSDV, and low for AOMDV. E2E Delay is 
high for AODV, DSDV and DSR, and average for 
AOMDV. LPR is average for DSR and DSDV, high for 
AODV and AOMDV. Throughput is high for AODV and 
DSDV, and average for AOMDV and DSR. For TCP 
connection in high mobility and high speed it can be 
concluded that DSR is performing well in comparison to 
other protocols.  

VII. RESULTS AND DISCUSSION 

In low mobility scenario DSR protocol is suitable for 
pause time variations there is only a single case in low 
mobility and high pause time scenario that all protocols 
are performing well under CBR traffic and none of the 
protocol are performing well under TCP traffic, means to 
say in low mobility, higher pause times are undesirable. 

When we consider speed variations in low mobility it is 
clearly visible that again for the lower speeds DSR is the 
suitable candidate but as we proceeds to the higher speeds 
( that is the usual phenomena of VANET) both DSR and 
AODV perform better in comparison to the other 
protocols. There is a single case for low mobility and 
average speed where all the protocols are showing the 
average behavior  
Over all in average mobility scenario DSR protocol is 
suitable for both pause time and speed variations but it 
can also be not ignored that for CBR traffic AODV 
protocol is also performing well, there are few cases like 
for lower speed and lower pause time DSDV that table 
driven protocol is also performing well along with the 
DSR, one more important aspect is that AODV is suitable 
only in the CBR traffic and AOMDV will performs well 
in case of higher pause times.  
In high mobility scenario, on the basis of average DSR 
protocol is performing well for both speed and pause time 
variations in CBR traffic. For higher and average pause 
time and speed AODV is equally perfuming with the 
DSR. When it comes to the TCP traffic in the same 
scenario results are different that for lower and average 
pause times DSDV along with AOMDV protocol are 
performing well. For higher pause time and all the 
variations of the speed again DSR is performing well. 

VIII. CONCLUSION AND FUTURE WORK 

DSR protocol is suitable for lower speed and pause time 
irrespective of the mobility means to say that there is no 
effect of the mobility for lower pause time and speed. 
AODV protocol is suitable for higher pause time and 
speed. AOMDV and DSDV protocol are not significant in 
CBR traffic pattern they perform poor in comparison to 
the AODV and DSR. Both AODV and DSR protocol are 
suitable for VANETs, DSR is all rounder means it 
suitable in all the mobility patterns (high, average, low), 
whereas AODV is suitable for the average and high 
mobility pattern. AOMDV and DSDV protocol performs 
well in high mobility for TCP traffic pattern only. The 
suitability of protocols will depend on the traffic pattern 
means protocol behavior depend on the traffic pattern. 
There is tremendous scope for research in the area of 
VANET considering several other routing methods such 
as broadcast, geocast and cluster based routing methods 
can be explore for the evaluation of routing protocols in 
VANET, different position based routing protocols should 
be evaluated in real environment of VANET to check 
their efficiencies in real situation 
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