
Emperor International Journal of Finance And Management Research [EIJFMR]  ISSN: 2395-592 
 

@Mayas Publication Page 69 
 

ABEYANCE CONSCIOUS IPV6 PACKAGE DELIVERY SYSTEM OVER IEEE 

802.15.4 BASED BATTERY-FREE WIRELESS SENSOR NETWORKS 

 

R.SUPRIYA, 

UG Scholar, Department of CSE, 

Jei Mathaajee College of Engineering, Kanchipuram 

V.SHANTHI, 

UG Scholar, Department of CSE, 

Jei Mathaajee College of Engineering, Kanchipuram 

M. RAMASAMY 

Assistant Professor, Department of CSE, 

Jei Mathaajee College of Engineering, Kanchipuram 

 

Abstract 

We consider a complex (i.e., nonlinear) 

road scenario where users aboard vehicles 

equipped with communication interfaces 

are interested in downloading large files 

from road-side Access Points (APs). We 

investigate the possibility of exploiting 

opportunistic encounters among mobile 

nodes so to augment the transfer rate 

experienced by vehicular downloader’s. 

To that end, we devise solutions for the 

selection of carriers and data chunks at the 

APs, and evaluate them in real-world road 

topologies, under different AP deployment 

strategies. Through extensive simulations, 

we show that carry & forward transfers 

can significantly increase the download 

rate of vehicular users in urban/suburban 

environments, and that such a result holds 

throughout diverse mobility scenarios, AP 

placements and network loads. 

Keywords— APs; Mobility Scenarios; 

Forward Transfer; Topologies; Chunk 

Scheduling; Vehicular Network; 
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 Introduction 

Vehicles traveling within cities and along 

highways are regarded as most probable 

candidates for a complete integration into 

mobile networks of the next generation. 

Vehicle-to infrastructure and vehicle-to-

vehicle communication could indeed foster 

a number of new applications of notable 

interest and critical importance, ranging 

from danger warning to traffic congestion 

avoidance. It is however easy to foresee 

that the availability of onboard 

communication capabilities will also 

determine a significant increase in the 

number of mobile users regularly 

employing business and infotainment 

applications during their displacements. As 

a matter of fact, equipping vehicles with 

WiMAX/LTE and/or WiFi capabilities 

would represent a clear invitation for 

passengers on cars or buses to behave 
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exactly as home-based network users. The 

phenomenon would thus affect not only 

lightweight services such as web browsing 

or e-mailing, but also resource-intensive 

ones such as streaming or file sharing. In 

this paper, we focus on one of the latter 

tasks, namely the download of large-sized 

files from the Internet. More precisely, we 

consider a urban scenario, where users 

aboard cars can exploit roadside Access 

Points (APs) to access the servers that host 

the desired contents. We consider that the 

coverage provided by the roadside APs is 

intermittent: this is often the case, since, in 

presence of large urban, suburban and 

rural areas, pervasive deployment of APs 

dedicated to vehicular access is often 

impractical, for economic and technical 

reasons. We also assume that not all on-

board users download large files all the 

time: indeed, one can expect a behavior 

similar to that observed in wired networks, 

where the portion of queries for large 

contents is small. As a result, only a minor 

percentage of APs is simultaneously 

involved in direct data transfers to 

downloader cars in their respective 

coverage area, and the majority of APs is. 

Within such a context, we study how 

opportunistic vehicle-to vehicle 

communication can complement the 

infrastructure-based connectivity, so to 

speed up the download process. We 

exploit the APs inactivity periods to 

transmit, to cars within range of idle APs, 

pieces of the data being currently 

downloaded by other vehicles. Cars that 

obtain information chunks this way can 

then transport the data in a carry & 

forward fashion, and deliver it to the 

destination vehicle, exploiting 

opportunistic contacts with it, as in Fig. 1. 

We remark that the concept of cooperative 

downloading vehicular networks has been 

already proposed for highway 

environments: however, unlike what 

happens over one-dimensional highways, 

urban/suburban road topologies present 

multiple route choices that make it hard to 

predict if vehicles will meet; moreover, the 

presence of traffic lights, stop and yield 

signs renders cars contact timings very 

variable. These key aspects make 

highway-tailored solutions impracticable 

in complex nonlinear road scenarios, we 

are, to the best of our knowledge, the first 

to identify challenges and propose 

solutions. 

Related Work 

The cooperative download of contents 

from users aboard vehicles has been first 

studied in, that introduced SPAWN, a 

protocol for the retrieval and sharing of 

contents vehicular environments. SPAWN 

is designed for unidirectional traffic over 

highway, and is built on the assumption 

that all on-road vehicles are active 

downloader’s of a same content. Instead, 
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we target urban environments where users 

may be interested in different contents. 

Similar considerations hold for the works 

in. In  the highway scenario is replaced by 

a circular bus route within a campus, 

which however implies again easily 

predictable vehicular contacts: indeed, the 

focus of the work is on the perfecting and 

multi-hop transfer of data at each 

individual AP, while carry & forward 

communications are not taken into 

consideration. Conversely, and examine 

urban environments. In, the authors study 

the upload of small-sized contents from. 

Vehicles to roadside gateways, rather than 

the large downloads we target. The work 

in considers instead data transfers to 

vehicular users in grid-like road 

topologies, but the focus is on the problem 

of optimizing direct communications 

between cars and infrastructure, without 

taking into account cooperation among 

mobile users. Recently, the performance 

bounds of vehicular cooperative download 

in urban scenarios have been studied in: 

there, however, the authors assume perfect 

knowledge of the car traffic and outline a 

centralized optimal solution, rather than 

the distributed practical techniques we 

envisage in this work. As far as 

opportunistic data exchanges are 

concerned, the potential of such a 

networking paradigm in vehicular 

environments was first shown in, further 

explored in, and exploited in among the 

others. However, most of these works 

focus on routing delay-tolerant 

information in vehicular networks, while 

none copes with the problem of 

cooperative download. Also, techniques 

for Med Control and network coding  that 

have been proposed for cooperative 

vehicular download are orthogonal to the 

problems we address, and could 

complement the solutions outlined in this 

paper. Finally, since we study the impact 

of the infrastructure deployment on the 

cooperative download, our work also 

relates to the topic of AP placement in 

vehicular networks. In, the authors studied 

the impact of random AP deployments on 

data routing in urban road topologies: we 

will prove that such an approach is 

inefficient when targeting cooperative 

download. More complex solutions for the 

deployment of APs over road topologies 

have been proposed in, to favor delay-

tolerant data exchange among vehicles, 

and in, for information dissemination 

purposes. However, the diverse goals in 

these work sled to in different approaches 

and results with respect to ours. More 

recently, the problem of AP placement to 

provide Internet access to vehicles has 

been addressed in, and .In all these works, 

however, the aim is to maximize vehicle-to 

infrastructure coverage or contacts, and no 

cooperation among cars is considered. 
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Proposed System 

In this paper, we focus on one of the latter 

tasks, namely the download of large sized 

files. We identified and proposed solutions 

to the problems of carrier’s selection and 

chunk scheduling, and extensively 

evaluated them. The main contribution of 

this work lies in the demonstration that 

vehicular cooperative download in urban 

environments can bring significant 

download rate improvements to users 

traveling on trafficked roads in particular.    

Aadvantages 

Improve the network capacity.  

Download large-sized files. 

There are good carry and forward 

transmission.  

Cooperative downloads the large sized 

files. 

Proposed System Architecture 

 

Fig.1 Architecture 

Modules 

Cooperative Download 

Let us first point out which are the major 

challenges in the realization of a Vehicular 

cooperative download system within 

complex urban road environments. The 

selection of the carrier(s): contacts 

between cars in urban/suburban 

environments are not easily predictable. 

Idle APs cannot randomly or inaccurately 

select vehicles to carry data chunks, or the 

latter risks to be never delivered to their 

destinations.  Choosing the right carrier(s) 

for the right downloader vehicle is a key 

issue in the scenarios we target; The 

scheduling of the data chunks: determining 

which parts of the content should be 

assigned to one or multiple carriers, and 

choosing in particular the level of 

redundancy in this assignment, plays a 

major role in reducing the probability that 

destination vehicles never receive portions 

of their files. 

Chunk Scheduling 

Upon selection of a destination for the 

carry & forward transfer, jointly with the 

associated local carriers, an AP must 

decide on which portion of the data the 

downloader is interested in is to be 

transferred to the carriers. To that end, we 

assume that each content is divided into 

chunks, i.e., small portions of data that can 

be transferred as a single block from the 

AP to the carriers, and then from the latter 

to the destination. Since a same chunk can 

be transferred by one or multiple APs to 

one or more carriers, the chunk scheduling 

problem yields a tradeoff between the 

reliability (i.e., the probability that a 

downloader will receive at least one copy 

of a chunk) and the redundancy (i.e., how 

many copies of a same chunk are carried 
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around the road topology) of the data 

transfer. 

Global: The Global chunk scheduling 

assumes that APs maintain per vehicle 

distributed chunk databases, similar to the 

time databases introduced before. These 

databases store information on which 

chunks have already been scheduled for 

either direct or carry & forward delivery to 

each downloader. 

Hybrid: The Hybrid chunk scheduling 

allows overlapping between carry & 

forward transfers scheduled by different 

APs. 

Local: The Local chunk scheduling is 

similar to the Hybrid scheme, since 

different APs can schedule the same 

chunks when delegating data to carriers. 

AP deployment 

Random: Under the Random AP 

positioning scheme, each point of the road 

topology has the same probability of being 

selected for the deployment of an AP. The 

resulting placement may be considered 

representative of a completely unplanned 

infrastructure. 

Density-based: The Density-based AP 

deployment technique aims at maximizing 

the probability of direct data transfers from 

APs to downloader vehicles. To that end, 

this technique places the APs at those 

crossroads where the traffic is denser. 

Cross volume-based: The Cross volume-

based AP placement is designed to favor 

carry & forward transfers, by increasing 

the potential for collaboration among 

vehicles. This technique exploits the 

predictability of large-scale urban 

vehicular traffic flows, which are known to 

follow common mobility patterns over a 

road topology. 

Sample Screen Shots 

IP Configuration Page 

 

Fig.2 IP Configuration 

Destination Page 

 

Fig.3 Destination 

Server Page 
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Fig.4 Server 

Conclusion 

With the advances in IoT, Battery-Free 

Wireless Sensor Networks (BF-WSNs) 

have been widely deployed for many 

applications. One of the important 

communication tasks is to exchange 

information between nodes in the Internet 

and the BF-WSN nodes in order to 

integrate BF-WSNs into the Internet, one 

of the visions for IoT. Due to the huge 

number of envisioned communications 

devices connected to future Internet, IPv6 

have to be used in the future. 

Unfortunately,IPv6 packets tend to have 

large size, and an IPv6 packet may not be 

fitted in an MAC frame for most wireless 

sensor networks, including BF-WSNs, 

without fragmentation. In fact, the 

6LoWPAN protocol, which is standardized 

by the Internet Engineering Task Force 

(IETF) to deliver IPv6 packets over IEEE 

802.15.4 standard based WSNs, adopts 

fragmentation technique. Unfortunately, 

with the 6LoWPAN protocol, end to end 

packet latency may be intolerable, which 

may causeIPv6 packets unable to reach the 

destination on time. The possible factors 

affecting end-to-end packet latency in BF- 

e as follows. Firstly, packet delivery has to 

proceed in intermittent way. This is 

because the nodes have to enter low power 

mode to save and harvest energy when 

their residual energy are below threshold, 

which temporarily terminates the packet 

delivery, and wake up when they have 

sufficient energy for transmitting, which 

resumes the packet delivery. Secondly, 

packet delivery suffers from loss due to 

unreliable wireless links because the nodes 

are usually notable to transmit with high 

power level so that wireless links between 

the nodes prone to being broken, which 

may cause a fragment of the ongoing IPv6 

packet unable to be delivered to a 

neighboring node even when the fragment 

is retransmitted with the greatest allowed 

parameter of maximum number of 

transmission retrials set in the MAC layer, 

thus preventing the destination from 

reassembling the original IPv6 packet. 

Therefore, how to efficiently deliver large-

sized IPv6 packets over BF-WSNs suitable 

for small-sized packets is important and 

challenging, and should be careful 

investigated. In this paper, we have 

addressed this important problem and have 

designed a Latency Aware IPv6 Packet 

Delivery (LAID) scheme to be 

implemented at the gateway nodes, which 

are located at the boundaries of the 
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Internet and the BF-WSNs, and the nodes 

in the BF-WSNs in order to deliver IPv6 

packets over the BF-WSNs in lowest 

latency. Through extensive evaluation, we 

have demonstrated that our LAID can 

considerably reduce the end-to-end packet 

latency over BF-WSNs by tuning the data 

rate and the MNTT in the MAC layer in 

BF-WSNs while maintaining high packet 

delivery ratio and consuming low 

harvested energy. We owe the high 

reliability, measured by PDR, to the 

network coding applied in the LAID, 

which encodes all fragments of an IPv6 

packet into multiple packets 
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