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Abstract- In MANETS, networks may   consist of devices with heterogeneous characteristics in terms of transmission power, 
energy, capacity, radio, etc. In such heterogeneous network, nodes are likely to transmit at different power levels, thereby 
causing communication links of varying range. This causes link asymmetry problem. Also, due to interference raised by high 
power nodes, the throughput of such networks will be severely affected. Literature survey of current works, suggest ways to 
only detect the unidirectional links and to avoid transmissions through such links. They do not consider the benefits of 
high-power nodes. This paper highlights methods to improve the routing performance of power heterogeneous MANETs by 
efficiently exploiting the advantages and avoiding the disadvantages of high-power nodes. 
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I. INTRODUCTION 
 
Mobile ad hoc networks (MANETs) plays an 
important role in present and future communications 
because of the increasing use of wireless portable 
devices such as mobiles and laptops. MANETs do not 
have a fixed infrastructure. It consists of mobile nodes 
that communicate wirelessly.  
 
Nodes that are within each other’s range can discover 
and communicate directly. However, for 
communication between nodes that are out of range, 
intermediate nodes act as routers that forward packets 
to the destination. 
 
MANETs can be heterogeneous in nature, in terms of 
node characteristics such as transmission power 
(range), energy, capability, radio, etc. Thus nodes may 
transmit at different power levels, thereby causing 
communication links of varying range.  
 
This causes link asymmetry which leads to several 
problems such as unidirectional link problem, 
heterogeneous hidden and exposed problems that 
severely affects the network performance.  
 
In this paper, we develop a loose virtual clustering 
based (LVC) routing protocol for power 
heterogeneous MANETS, i.e., LRPH. It does not rely 
on geographic information or multiradio 
multichannels and can be deployed on general mobile 
devices, including laptops, personal digital assistants, 
etc.  
LRPH takes the double –edged nature of high power 
nodes. To exploit the benefit of high power nodes, a 
hierarchical structure is maintained in LVC, where 
the unidirectional links are effectively detected. 

II. PROPOSED SCHEME 
 
Our proposal considers both the advantages and 
disadvantages of high-power nodes. In addition, some 
realistic factors have been taken into consideration, 
including unidirectional links and the loose coupling 
relationship between nodes in cluster. 
We develop a loose-virtual-clustering-based (LVC) 
routing protocol for power heterogeneous MANETs, 
i.e., LRPH. It takes the double-edged nature of 
high-power nodes into account. To exploit the benefit 
of high-power nodes, a novel hierarchical structure is 
maintained in LVC, where the unidirectional links are 
effectively detected. Clustering is a known scheme to 
improve the performance of the networks. In the 
existing clustering schemes, each node in the network 
should play a certain role (e.g., cluster head, member, 
or gateway).  
 
We define this as a strong coupling cluster. In a strong 
coupling cluster, the cost of constructing and 
maintaining a cluster may significantly increase and 
affect the network performance. In our clustering, a 
loose coupling relationship is established between 
nodes. Based on the LVC, LRPH is adaptive to the 
density of high-power nodes. We developed routing 
algorithms to avoid packet forwarding via high-power 
nodes. 
 
As shown in Fig. 1, LRPH consists of two core 
components. The first component (Component A) is 
the LVC algorithm that is used to tackle the 
unidirectional link and to construct the hierarchical 
structure. The second component (Component B) is 
the routing, including the route discovery and route 
maintenance.Fig.2 shows the flow diagram of 
proposed scheme. 
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Fig.1: Overview of the LRPH 

 

 
Fig.2: Flow Diagram 

A. Topology 
The nodes can be named as B-nodes if it is a high 
power node and G-nodes if it is an ordinary node in a 
cluster. The range of the B-nodes, RB is greater than 
range of G-nodes RG. We assume that due to 
heterogeneity of nodes there may be unidirectional 
links and we try to remove such links and use only 
bidirectional links.   
 
B. LVC Algorithm 
One drawback of heterogeneity of MANETs is that 
unidirectional links may exist between two 
neighboring nodes (B-node or Gnode). In LVC, 
unidirectional links in the network can be discovered 
using a BN discovery scheme. 
1) Discovery of Bidirectional Links 
Bidirectional links are discovered by sending a 
neighbor discovery packet (BND) by a node to all its 
neighbors. This packet is used by nodes to create a 
bidirectional neighbor table BN. 

Steps to discover Bidirectional links 
Step 1: Each node sends BND packet to all its 
neighboring nodes in a single hop.  
Step 2: Wait for time TBND and collect all BND 
packets from neighbor nodes. Use these packets to 
create an aware node (AN) table 
AN = NBRB(gi) ∩ NGRG(gi). 
Step 3: Next, again send the BND table to all 
neighboring nodes, now with node’s AN table as well. 
Step 4: The nodes check whether its own information 
is present in the BND packet from neighbor node. If 
yes the node is added to the BN table. 
2) LVC 
To exploit the benefits of B-nodes, we design a novel 
LVC algorithm. In LVC, a B-node is chosen as the 
cluster head and establishes a loose coupling 
relationship with G-nodes. Two features appear in 
LVC. First, the loose clustering avoids heavy overhead 
caused by reconstructing and maintaining the cluster 
when the density of B-nodes is small. Second, LRPH 
protocol can be adaptive to the density of B-nodes, 
even when all G-nodes are in the Gisolated state. All 
nodes build a local aware topology (LAT) table by 
exchanging control packets during building LVC. The 
basic step is building a local aware topology table 
(LAT). 
 
Step 1: G-nodes send G-node initialization packets 
(GI) to all B-nodes in its AN table. The packet will 
have the information on its Bidirectional links. 
Step 2: Each B-node once receiving the GI packets 
will add the BN to LAT. The B-node then sends 
B-node initialization (BI) packets to all G-nodes in its 
coverage area. 
Step 3: Once G-node receives the BI packet, it updates 
the LAT table. 
Step 4: A G-node declares it as a member to cluster 
head by sending cluster member, register (CMR) 
packet to cluster head. 
Step 5: Cluster head replies with a cluster head 
declare (CHD) packet and updates it LAT. Cluster 
head maintains the LAT for each member G-node. 
 
3) Cluster Head selection 
Each G-node, Gi selects the B-node which has the 
shortest distance (by any shortest path algorithms) to 
node Gi Using LAT table G-nodes can easily find out 
the B-node nearest to it. 
 
C. Routing Components in LRPH  
Let’s discuss how we find the best route with 
minimum interference and minimal chance of failure 
during transmission. First, we discuss how a route is 
found between two nodes that want to communicate. 
 
 If the route has already been used in previous 
communications, then it will be available in route 
cache and no need for route discovery. 
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 If the destination node D is in LAT table, the route 
can be directly obtained from the table. The B-nodes 
will be avoided in the discovered route.  
 If the destination node D is not in the LAT table the 
source node S sends Route Request Packet (RREQ). 
And, the destination node D sends back the route 
response packet (RREP). 
1) Steps in Route Discovery 
Step 1: If the RREQ packet is a duplicate packet, it is 
avoided. Else proceed to step 2. 
Step 2: If the destination node, ni is available in route 
cache or LAT table, then the path is discovered, else 
proceed to step3. 
Step 3: If the node is a B-node, then the sequence of 
nodes discovered is appended and broadcast 
continuously. 
Step 4: If the node is a G-node and in its next hop 
cluster head is present, it forwards the packet to the 
cluster head. The cluster head replaces B-nodes 
present in the discovered route with an alternate route 
avoiding B-nodes. Also, the G-nodes are replaced to 
improve the average Link duration. 
Step 5: Next head broadcasts the packet to Gateway 
nodes that are under transmission ranges of other 
nodes. 
Step 6: If G-node, except gateway node, receives a 
RREQ packet from the cluster head it discards the 
packet. 
 
2) Route Maintenance 
If a node along the discovered route detects a link 
failure, the node sends a route error packet, RERR in 
the direction of the source node. All the nodes 
receiving the packet, removes the link from the local 
cache. Also, the source node starts a new route 
discovery procedure. 
 
CONCLUSION  
 
An LVC based routing protocol named LRPH for 
power heterogeneous MANETS was developed. We 
designed an LVC algorithm to eliminate 
unidirectional links and to benefit from high-power 

nodes in transmission range, processing capability, 
reliability, and bandwidth. We developed routing 
schemes to optimize packet forwarding by avoiding 
data packet forwarding through high- power nodes. 
Hence, the channel space utilization and network 
throughput can be largely improved. 
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