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Abstract:-The approach of using mobile sink has been adopted in ad hoc networks to achieve higher efficiency in
terms of gathering data from sensors. Mobility-assisted data collection brings in new opportunities to improve the
energy efficiency nodes. However, mobile sink also introduces new challenges such as routing the mobile network.
A lot of research efforts have been devoted to reduce this latency. Cooperated with a routing algorithm, a concise
and a clustering framework based multipath routing are proposed here. A given area can e divided into several zones
with balanced routing latency. By modeling the routing problem as a Traveling Salesman Problem, an algorithm is
designed to balance the data gathering latency among all the zones. Then mobile sinks are assigned to these zones
separately. The data could be routing by these mobile sinks parallel thereupon. Extensive simulations are carried out
evaluate our proposed scheme. Different distribution patterns are considered. Fictiveness of our proposed routing
scheme is demonstrated through the simulation results.

Keywords: Multipath routing, mobile ad hoc networks, framework.

1.

Introduction

It is known that in a wireless s sensor network (WSN) with static sinks, sensors near a sink usually deplete their
batteries faster than those far apart because of their heavy load for forwarding packets. Such non uniform energy
consumption can cause degraded network performance and shorten the network lifetime. This is the so-called hotspot problem. Although many energy-efficient protocols [1, 2, 3] have been proposed to prolong the network
lifetime, the hop-s pot problem still exists. Data gathering is one of the most important tasks for mobile ad hoc
networks.
Sensor and mobile ad hoc networks generally two approaches could be adopted by sensor nodes to
Upload their sensor data to the sink. Firs t: sensor nodes s end the data to the sink through a single shop
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Wireless link. As a result, the transmission power and energy consumption of sensors increases greatly when
sensors are remote from sinks. Second: sensor nodes collaboratively relay the data through other Sensors towards
the sink. Although the transmits s ion power of sensor nodes can be reduced with a much shorter transmission
distance, the sensors located near the sinks will have to relay a large volume of data, which leads to shorter lifetime
4, 5, 6, 7, 8, 9].
Another routing approach, i.e., mobility-as sis ted data gathering [10, 11, 12, 13], has attracted a lot of research
attention recently. Employing a certain mobile device to collect data from sensor nodes.
The energy efficiency of sensor nodes could be improved significantly.. For the WSN with highly real- time
requirement, this latency induces huge challenges for engineers. To combat this problem, we propose a novel data
gathering scheme with multiple mobile sinks. A zone partitioning algorithm is employed in our proposed scheme to
increase the routing efficiency.

2. Related Work
Multipath routing in ad hoc networks. Multipath-DSR (M-DSR) [6] is a simple multipath extension of the
popular DSR [30], in which alternate routes are maintained so that they can be utilized when the primary one fails.
Instead of replying only to the first received RREQ as DSR, the destination node sends an additional RREP for a
RREQ which carries a link disjoint route compared with the routes already replied. However, M-DSR can't compute
link disjoint paths in many cases because the intermediate nodes drop every duplicate RREQ that may comprise
another link disjoint path. In AODV-BR [7], an extension of AODV [36], multiple routes are maintained and
utilized only when the primary route fails. However, traffic is not distributed to more than
one path. Multiple Source Routing protocol (MSR) proposes a weighted round-robin heuristic-based scheduling
strategy among multiple paths in order to distribute load, but provides no analytical modeling of its performance. In
[9], the positive effect of alternate path routing (APR) on load balancing and end-to-end delay in mobile ad hoc
networks has been explored. Split multi-path routing (SMR), proposed in [10], focuses on building and maintaining
maximally disjoint paths, however, the load is distributed in two routes per session. In an interesting application
[14], multi-path path transport (MPT) is combined with multi-description coding in order to send video and image
information in multi-hop mobile radio network. However, these protocols distribute traffic on one connection at a
time for each source-destination pair. In other words, traffic is not diversified into multiple routes at the same time
but focused on primary route. When this route is broken, other alternate routes are used for transmission. A. Tsirigo
sand Z. J. Haas do some works on distributing traffic on multiple routes simultaneously in ad hoc networks. A
framework for multi-path routing and its analytical model in mobile ad hoc network was proposed in [12]. This
scheme, utilizing M-for-N diversity coding technique, solved the inherent unreliability of the network by adding
extra information overheads to each packet. The data load was distributed over multiple paths in order to minimize
packet drop rate, achieve load balancing, and improved end-to-end delay. MRP-LB proposed in [19] combine’s
traffic distribution into packet granularity levels with a load balancing policy. A node could reduce interference its
neighbors by adjusting the transmission power to an appropriate level. This not only increases the capacity of the
network by increasing spatial reuse, but also minimizes the energy usage and thus enhances the lifetime of mobile
nodes, which is very important since they have limited power resource. CHAMP[20] uses cooperative packet
caching and shortest 406 multipath routing to reduce packet loss due to frequent route breakdowns. From the
research survey of literature for multipath routing strategy, there are still many issues in applying multi-path routing
techniques into mobile ad hoc networks that are to be covered. On the one hand, in most of the routing protocols, the
traffic is distributed mainly on the primary route. It is only when this route is broken that the traffic is diverted to
alternate routes. Clearly, load-balancing is not achieved by using these routing mechanisms. Although there are
some routing protocols which distribute traffic simultaneously on multiple paths, there has not been a routing
protocol which could dynamically cope with the changes of topology in ad hoc network. On the other hand, all the
routing don’t takes into consideration that the routing control overhead will increase quickly when the number of
the networks node increases, due to the attribute of bandwidth constrains and power limitation in MANET with the
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plane structure. These lead to scalability problem and reliability problem. As a result, there is a demand for a multipath routing strategy that can not only balance efficiently the load on the network but also can cope with the
dynamics of the network.

3. Multipath Routing Methodology
The structure of MANET is plane. In other words, all the nodes in the networks are equity, and functions as
terminal as well router. There is difference in performance instead of function. The main advantage of the structure
is that there are multiple paths between source-destination pairs. So it can distribute traffic into multiple paths,
decrease congestion and eliminate possible “bottleneck”. But MANET with the plane structure will increase routing
control overhead, the scalability problem is likely to happen. Utilizing clustering algorithm to construct hierarchical
topology may be a good method to solve these problems. An adaptive mobile cluster algorithm can sustains the
mobility perfectly and maintains the stability and robustness of network architecture. To support the multi hop and
mobile characteristics of wireless ad hoc network, the rapid deployment of network and dynamic reconstruction
after topology changes are effectively implemented by clustering management. Clustering management has five
outstanding advantages over other protocols. First, it uses multiple channels effectively and improves system
capacity greatly [26, 28, 29, 30, 31]. Second, it reduces the exchange overhead of control messages and strengthens
node management [27,28,29,30,31,32]. Third, it is very easy to implement the local synchronization of network [28,
31, 33]. Fourth, it provides quality of service (QOS) routing for multimedia services efficiently [30, 31, 33, 34].
Finally, it can support the wireless networks with a large number of nodes [32, 35].
Therefore, combining the multipath of the MANET with cluster hierarchical topology, we propose a new
protocol named Cluster framework-based Multipath Routing (CFBMRP). It’s described as follows. 3.2 Cluster
structure and cluster forming We classify all the nodes in the network into cluster head node and cluster member
node. The cluster head is one hop away from the other cluster member. Every cluster member belongs to exactly one
cluster head and records the IP address of its cluster head into its routing table. A cluster head records all the IP
address of its cluster member in its routing table. Cluster head keeps a neighbor table that records all the IP address
of its neighbor cluster head. Nodes exchange information using the distributed push approach, i.e., every node
should broadcast a HELLO message regularly. A cluster member adds its IP address into its HELLO message and a
cluster head adds the IP address of its cluster member into its HELLO message as well.
To facilitate the cluster head discovery process, cluster member keep the IP addresses of other cluster head
that can hear. When the former cluster head moves away or a cluster member does not receive three HELLO packets
continuously from its cluster head, it considers that the wireless link between them is broken (or the cluster head has
moved away). Thus, a cluster member chooses the latest refresh cluster head in its routing table as its new cluster
head, which is one hop from it, or becomes itself a cluster head if it cannot hear any existing cluster head. After
broadcasting its HELLO right next packet, the selected cluster head is informed that a new cluster member has
joined its group. The cluster member will obtain the confirmation of its new cluster head when it receives the
HELLO packet that carries its IP address.

4. Performance Evaluation
The following experiment we suppose that task execution time is not ignored, and the moving s peed of each
mobile sink is variable. Task times in this case can be simplified to：
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Dk represents the completion of the mobile sink k through a traversal distance. TSP optimization goals can be
simplified as Dk.(k=1,2, …,m) minimum and η close to 1 . With 200 nodes deployed randomly, an area of 200[m]
×200[m] is considered. The number of zones ranges from 1 to 10. The threshold of balanced rate θ is chosen as 1. 15
according to heuristic simulations. Monte Car lo simulations are carried out to record the traveling distances in
different scenarios. The relation between the number of zones and the averaged iterations is shown as Fig. 2.

.
Figure3. Comparison of path distance under different partition number.

Figure5, Routing average iterations.
Figure4. Relations hip of node number, partition number and average Di Clearly, the averaged iteration increase
with the number of zones. It is because the more of the divided zones, the more calculation have to be carried out
employing the shuffled frog leaping algorithm.
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Figure6, Routing average iterations.

Figure4. Routing average iterations.

Figure7. Relations hip of area size, partition number and average Di 200 nodes are deployed in the of 5 000[m]
×5000 [m] randomly. The number of mobile sinks is set as 1,5,10. Moving

Figure9, Routing average iterations.
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speed of each mobile sink is s et as 5, 10, 15, 20, 25, 30, 35, 40, 45, 50m/s .The threshold of balanced rate θ is set to
1.18. Simulation is performed 10 times in each scene to obtain the relationship between the average delays; s peed of
mobile sinks and mobile sink number.

Figure 8 Relations hip of mobile sink speed, mobile sink number and average delay.
The relation between number of zones and path distances is illustrated in Fig. 3, Histogram is drawn to be
demonstrated the averaged path distances Di among all the zones corresponding to each number.

5. CONCLUSION
Cooperated with a multipath routing algorithm, a concise and a clustering framework based multiple
partitioning framework based clustering process is proposed here. By modeling the partitioning problem as a TSP,
an algorithm is designed to balance multipath routing by mobile sinks parallel. Simulations are carried out evaluate
our proposed routing scheme, and effectiveness of our proposed routing scheme is proved by the simulation results.
To improve the performance further, multipath routing might be used in the future works.
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