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ABSTRACT

We study the universal data collection for mobile users in wireléss sensor networks. People with hardheld devices
can easily interact with the network and collect data. We propase a novel appreach for mobile users to collect the
network-wide data. The routing structure of data collection is additively updated with the mevement of the mobile
user. With this approach, we only perform a limitedsmodification to update the routing structure while the routing
performance is bounded and controlled compared to thetoptimal performance. The'proposed protocol is easy to
implement. Our analysis shows that the jproposed approach is scalable inimaintenance overheads, performs
efficiently in the routing performance, and provides, continuous datagdelivery during the user movement. We
implement the proposed protocol in a prototype systenm‘anditest its feasibility and applicability by a 49-node testbed.
We further conduct extensive simulations to examine the‘efficieney and scalability of our protocol with varied

network settings.
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I INFRODUCTION

We investigate‘thexfollowing fundamental question - how fast can information be collected from a wireless sensor
network organized as tree? To address this, we explore and evaluate a number of different techniques using realistic
simulation models under the many-to-one communication model known as converge cast. We first consider time
scheduling on a single 4requency channel with the aim of minimizing the number of time slots required (schedule
length) to complete a converge cast. Next, we combine scheduling with transmission power control to moderate the
effects of interference, and show that while power control helps in reducing the schedule length under a single
frequency, scheduling transmissions using multiple frequencies is more efficient.We give lower bounds on the
schedule length when interference is completely eliminated, and propose algorithms that achieve these bounds. We
also evaluate the performance of various channel assignment methods and find empirically that for moderate size

networks of about 100 nodes, the use of multi-frequency scheduling can suffice to eliminate most of the
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interference.

Then, the data collection rate no longer remains limited by interference but by the topology of the routing tree. To
this end, we construct degree-constrained spanning trees and capacitated minimal spanning trees, and show
significant improvement in scheduling performance over different deployment densities. Lastly, we evaluate the

impact of different interference and channel models on the schedule length.

I1. RELATED WORK

As a basic operation, the data collection in WSNs has been extensively studied: A surge ofiworks study the data
gathering but with static settings. In addition, according to how does each packet transmitted, the data collection can
be further divided into two categories: with collection or without_celleetion. In the former category,/in-network
collection data results in a reduction in the amount of bits transmitted, and hence, saves energy. Typical examples
include [15], [21]. Michael et al. [15] propose the first such protgcol. In [21], authess study the'construction of a data
gathering tree to maximize the network lifetime. In the latter category, Rangwal etal. [14] propose to collect data
through a tree structure with fair rate control. [12] prepesesyto form an information potential-based routing structure.
In [11], Challen et al. present IDEA, a sensorfnetwork ‘service enablingweffectivednetwork-wide data collection
framework. Even WSNs are capable to support large volume data accessing, ‘While recent works [16], [17], [22]
indicate that existing data collection schemes under.the)stafic'setting incurgaspoor performance if they are used in the
network with mobile users directly. The problem will*become even worse if the transmission loss and interference
are serious in the network [23]. In‘the network context with mebilesusers, most existing works explore how to plan
the moving trajectory for the mobile user omsink to achieve an efficient data collection. [18] reactive mobility to
improve the target detection performance. Mabile sensors,work together with static sensors and move reactively in
[18]. Tan et al. [49] further jointly optimizes data routing paths and the datacollection tour. In [24], the authors
investigate the approach that makes use 'of a mobile sink for balancing the traffic load and in turn improving network
lifetime. SinkTrail is propesedhin [25] as @\proactive data reporting protocol, and the SHDGP problem is studied in
[26]./Moreover, on the applicationlevel, Gao et al. [27] propose to adopt HST tree to distributed manage resources
in WSNs and [28] introduces a method to collect event data using mobile sinks. On the other hand, some recent
works do not assume'the fixed:route of mobile users or sinks. In [20], authors propose to use data traffic to probe the
future position of the“mobilesdser. The mobile user probing process does not introduce extra communication costs;
nevertheless, [20] is not tailored for the optimization of routing tree transitions. In [16], authors propose to use
mobility graphs to predict the future data collection position of the mobile user. Lee et al. [17] utilize linear
programming to optimize the prediction accuracy. Those works mainly focus on predicting the movement of mobile
users to improve routing efficiency. So far as we know, however, no works for directly optimizing the everywhere

data collection process of mobile users have been proposed.
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111.PROPOSED WORK

Existing work had the objective of minimizing the completion time of converge casts. However, none of the
previous work discussed the effect of multi-channel scheduling together with the comparisons of different channel
assignment techniques and the impact of routing trees and none considered the problems of aggregated and raw

converge cast, which represent two extreme cases of data collection.
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Figure 1: Node Architecture Figure'2: Moving Data Collection
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Datas are frequently updated inmoving sensor node.
Routing
Used to route packets in the network by finding the shortest path.
Advantage
* Power consumption is low
* Network lifetime is high.
* Reduce the drop.

* Increase throughput

IV.RESULTS AND DISCUSSION
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Figure 4: Shows That the Object Collect a Data Techniques Figure 5: shows that the Average Energy

Consumption of the Network.
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In the figure 4 shows the sensed data from the Object tracking techniques in the network. Figure 5 shows the
average energy consumed in the data transmission network. It is inferred that the energy consumed decreases as time
progresses. The result of energy reduction increases the life time of the network. It gives the energy consumption,
when no. of sources is increased.
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Figure 6: Shows That the Energy Consumption the Given Net : Thaﬁw Throughput the

Figure 6 shows the average energy consumec a issi is inferred that the energy

s the life time of the network. It

Figure 7 shows the increase in throughput of the propo echnique. The numbers of packets are received when the

data is transmitted to the sink su . It gives the Packe ived, when no. of sources is increased.

Power Consumptio

Energy (%)

Number of Packets

Figure 8: Shows the Power Consumption in the Given Network

V. CONCLUSION

In this work, we study the everywhere data collection for mobile users in wireless sensor networks. Essentially
different from existing works, we utilize the three-dimensional correlation to efficiently build and update the data
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collection tree in the system. Whenever the mobile user moves and changes the virtual sink to access the sensor
network, a new data collection tree can be efficiently formed by locally modifying the previously constructed data
collection tree. With such an approach, the routing performance is bounded and controlled compared to the optimal
performance while the overhead in updating the routing structure is significantly reduced. Such a property ensures
low data collection delay, providing real-time data getting hold of for the mobile user. In addition, our proposed
protocol is compatible to existing mobility estimate mechanisms and easy to implement. We implement the
proposed protocol in a 49- node testbed and test its feasibility and applicability in practice. We further conduct

extensive simulations, which prove the efficiency and scalability of our approach.
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