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Abstract: 

Accompanying the increasing interest on Vehicular Ad-hoc Network (VANET), there is a request for high quality and real-time 

video streaming on VANET, for safety and infotainment applications. Video Streaming on VANET faces extra issues, compared 

to the Mobile Ad-hoc Network (MANET), like the high dynamic topology. However, there are also benefits in VANET, like large 

buffer and battery capacity, predictable motion of vehicles and powerful CPU and GPU. Video Streaming on VANET can  be 

highly improved by these features. However the poor performance of wireless networks is a crit ical issue for video streaming in 

VANET. In this paper, we try to create a scenario that if a vehicle wants a video of the particular location or any video then it can 

communicate with neighbor vehicles for the video. If neighbor vehicle does not want to share the video or it  does not have it  so in  

that case vehicle directly communicate to the RSU with disk storage. The RSU with disk storage are enhanced with additional 

functionality for storing, uploading and downloading the video.   
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I. Introduction 

The Vehicular Ad-hoc Network (VANET) [1] is a novel class 

of wireless network. VANET is the subclass of Mobile Ad-

hoc Networks (MANETs) in which vehicles move quickly  

through the road and topology alters often. The VANET has 

characteristics like dynamic network architectures and node 

movement which makes it different from other kinds of 

adhoc networks. A VANET utilizes 802.11 wireless 

standards, GPRS, as well as Dedicated Short-Range 

Communicat ions [2] to communicate with surrounding 

vehicles, to communicate with a roadside unit.  ITS 

(INTELLIGENT TRANSPORTATION SYSTEM) 

applications are being specified with the purpose to improve 

road of the ITS applications depend on the communication 

which is provided by the Vehicu lar Ad hoc Networks 

(VANETs). In VANET, vehicles are considered as nodes. 

There are two types of communication are possible in 

VANET that is vehicle to vehicle (V2V) and vehicle to 

infrastructure (V2I) [3, 4]. 

 

 

Figure 1: VANET Architecture. 

 

A vehicle directly communicates with another vehicle that 

communicat ion is called Vehicle to Vehicle (V2V) 

communicat ion, or a vehicle communicates with the 

infrastructure, i.e ., a roadside unit that communicates is 

called Vehicle-to-Infrastructure (V2I). The main motive of 

VANET is to improve traffic safety by providing real t ime 

informat ion to the drivers as well as on-board entertainment 

applications [5]. 

 

One of the most useful VANET services is the video 

streaming, which can offer a more comprehensive and useful 

informat ion to the users. The transmitted video can be a song, 

accident ahead and On-board infotainment can also be 

present, such as advertisement provided by shops on the road. 

There are many ways to transfer a video in a vehicle. Video 

can be transmitted through RSU or LTE (Long-Term 

Evolution, commonly marketed as  4G LTE) or a vehicle. 
 

RSU 

RSU is a computing device situated on the roadside that 

provides connectivity support to going vehicles. RSU is 

connected to the internet and is a fixed infrastructure that 

provides them the capacity of communicating with each other 

and with moving vehicles. RSUs support broadcast and 

cooperative applications in which vehicles and RSUs operate 

together to share and to coordinate activity and process 

various types of information. RSUs have been used for 

different purposes such as security handlers, data 

disseminators, location hosts, service proxies and  traffic 

directories.  Roadside units can be any licensed packet 

forwarding equipment such as GSM, W LANs, and WiMAX 

towers. 

 
Figure 2 : RS U.  
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Video streaming 

Video streaming is one kind of data streaming. Video 

streaming support over VANETs is used to improve the 

effectiveness of emergency response in case of any  accidents, 

streaming a live video from the accident location and 

broadcasting the informat ion to other vehicle [6]. Video 

transmission is categorized into two types  [7], interactive 

video which is two way communication such as video 

conference and video streaming which is one way 

communicat ion, video are transmitted from one source to one 

destination or many.  

 

Video Compression 

In this work, we consider the H.264/MPEG-4 standard. 

H.264/MPEG-4 AVC compression technique [8] includes 

both temporal scalability and spatial scalability on video 

compression. Its Scalable Video Coding (SVC) extension is 

capable to provide layered structure video streaming on 

unlike quality for different network capacit ies. 

 
II. Related work 

In the multipath video streaming with link disjo int and node 

disjoint, communication is done between the vehicles. In this 

splitting is done in the large amount of video data into small 

data flows. Then the small data is transferred in the distinct 

path between the vehicles so that the original video reaches 

to the destination. So in this only the communication between 

the vehicles is done. The collision increases among the 

vehicles. The delay is also high. 

 

In the multipath video streaming only the vehicles is the 

sender of the video. RSU is not involved in it so in this 

scenario we get the videos like video song, advertising, etc. If  

the vehicle requests a live video of some place, then it is not 

possible in multipath video streaming with link disjo int and 

node disjoint because only V2V communication is done. 

 

 
Figure 3: Vehicles to vehicle communication in multipath 

Communicat ion. 

 
III. Proposed system 

Earlier vehicles use to get videos from RSU or from other 

vehicles for information, videos like upcoming traffic, 

accident prone area, etc., but they were not stored and that’s 

why it takes a lot of time to search videos every time.  

 

 In our propose scenario we consider the city environment 

where we p lace three RSUs on both sides of the road. I have 

added the storage device in each RSU which stores the 

informat ion like v ideo, data, etc. The motive of adding 

storage device is that it stores the video data and having the 

feature that it can upload and download the video. Hence, it  

saves the time and delay is also reduced. 

In this scenario vehicles is communicate with neighbor 

vehicles as well as closest RSUs with storage device and all 

RSUs with storage devices are connected to 4G (LT E) so that 

they can communicate to each other. 

 
 

Figure 4: Proposed System Scenario. 

 
IV. Proposed Work 

The working of our proposed system is such that a vehicle 

requests a video from the RSU with storage device or the 

neighboring vehicle. And in any case, neighboring vehicle is 

not responding to the requested video then it request from 

RSU with the storage device. RSU with storage device has 

the capability to store, upload and download the video, data. 

Procedure for recording the path of some place 

The camera is placed on each and every vehicle so wherever 

it goes, it records the entire path travelled with them and then 

they upload that path video to the closest RSU to a storage 

device. So RSU with storage path stores the path in the 

storage device.  

Procedure for request live path 

Suppose a vehicle ’A’ request for the live path of a certain 

place, then it will request to closest RSU with storage device 

to provide the requested video, if RSU with storage device 

have that video, it will respond to the vehicle, otherwise the 

RSU with storage device will forward the request to the local 

RSU with storage device of that place. And in any case the 

local RSU with storage device is not able to provide the 

requested video then the local RSU with storage device will 

forward the request to local vehicles of that place. And then it 

will provide the requested video to its RSU with storage 

device and the local RSU with storage device will send the 

requested video to the main RSU with storage device can 

send the requested video to vehicle ’A’.  
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V. Proposed Algorithm 
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Algorithm steps 

The above flow chart can be explained with the following 

steps:- 

Step 1:  if vehicle request for video. 

Step 2:  then the request goes to neighbor vehicle. 

Step 3: else move and end. 

Step 4: if neighbor vehicle having the reques ted video. 

Step 5: then it rep lies to vehicle and end. 

Step 6: else move to RSU 1 with the storage device. 

Step 7: if requested video is available to RSU 1 with the 

storage device. 

Step 8: then go to step 5. 

Step 9: else move to RSU 2 with the storage device. 

Step 10:  if requested video is available to RSU 2 with the 

storage device. 

Step 11: then it reply to RSU 1 with the storage device and 

go to step 5. 

Step 12: else move to RSU 2 with the storage  device’s 

vehicle. 

Step 13:  if vehicle having the requested video. 

Step 14: then it reply to RSU 2 with the storage device and 

go to step 11. 

Step 15: else, sorry requested videos are not available and go 

to step 14. 

 
VI. Simulation Result and Analysis 

We simulate our propose system in NS2 (Network Simulator 

2). In this simulat ion, we consider N*M sq.m simulation area 

and packet size 50bits/sec. In  a our propose system we apply 

AODV and DSR routing protocol and  compare  results in 

terms of throughput, end to end delay and packet delivery 

ratio. We perform in NS2 simulation for 10 nodes, 20 nodes, 

30 nodes, 40 nodes and 50 nodes and compute performance 

metrics for all these number of node. In NS2 simulat ion we 

perform computation process by using trace file  and AWK 

programs. We consider following parameter for Simulat ion 

Configurat ion. 

 

Table 1: Simulat ion Parameters. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

PDR (Packet Delivery Ratio) 

In this paper the system ratio of number of packets received 

to number of packets sent. 

 

PDR = (received packets/send packets) * 100. 

 

As figure we can say that PDR of AODV is greater than 

DSR. 

 

Figure 5: PDR Vs. Number o f Nodes. 
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End to End Delay 

The average end-to-end delay can be obtained computing the 

mean of end-to-end delay of all successfully delivered 

messages.  

 

Mathematically, it can be shown as equation: 

D = 1/n               
    * 1000 [ms] 

 

where, D = Average E2E Delay  

 i = packet identifier  

Tri = Reception time  

Tsi = Send time  

n = Number of packets successfully delivered  

The delay of the video transmission is another critical metric 

in the real-t ime v ideo streaming. The delay has to be in an 

acceptable range of the human perception. The above graph 

shows that end to end delay for DSR is more than AODV 

routing protocol. DSR has a higher delay when the number of 

nodes increases. It is the above the human perception. DSR is 

not suitable for video streaming when the number of nodes 

increases.  

 

 
 

Figure 6:  End to End Delay Vs. Number of Nodes. 

 

Throughput  

The concept of throughput means the amount of data that is 

delivered from one node to another node in unit time.  

Average Throughput= (recvd Size / stop Time -   start 

Time)). 

In this diagram throughput of AODV is much greater than 

DSR. 

 

 
Figure 7: PDR Vs. Number o f Nodes. 

 
VII. Conclusion 

The purpose of this work is to improve the video streaming 

technique by providing a video easily to the requested 

vehicle. And for this we have compared two routing 

protocols, i.e., AODV and DSR. We have found that AODV 

is better than DSR. DSR is not suitable for video streaming in  

this proposed work because end to end delay is much higher. 

AODV shows the best performance with its ability to 

maintain a connection by a periodic exchange of informat ion 

required for TCP network. DSR is not suitable for video 

streaming when the number of nodes increases. 

Advantages of proposed system  

 It provides the live video to the requested vehicle. 

 If anyone comes in the new place, then it provides a 

path of the certain place if it is requested by the 

vehicle. 

 RSU with storage device stores, update and 

download the video. So it provides the requested 

video easily.  

 
VIII. FUTURE WORK 

In future this work can be implemented with a SUMO. 

SUMO is a vehicle t raffic generator, which can generate the 

real traffic on the road.  The proposed work can be further 

improved by enhancing the TCP performance. 

 Further, the proposed system can be improved by adding the 

functionality like giving the shortest path of a certain place to 

the requested vehicles in an RSU with the storage device. 
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